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FRHESERERKMHXEXSR. IRIESRAT DSC. Ml EEEHN
SEM FFBIRN T EMERNMEHRE. SREE. SRMIBEEMEY
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BHAEREY: B PAG. PP HI PP-g-MAH FHiRARIR T PA6 “F4& TR
S, BAKERNREE, BRHEE. SHRESHFLBER PACEH TR,
TEIEE PA6 FRIEA T, PP/PP-g-MAH H3LIRLLITE R AR MR A, Hn
RPHEERIFROAFERREER Y, PA6/PP/PP-g-MAH JLiREAZR I S22 4
REEERET PA6 KSR, MELREH: LBYMEBEAKES PP M
PP-g-MAH )& BB K.

SEIERAAH sy=sp(l-fsafq (1) ; Pp=PiX+P:Xo+KXi Xz (2) AL
BB R BATHER, HEES SRR ARG, RGBT T
TS R FE ARG REMHEE . HPAR () HESESERRARSE
BE AL

55 PAG/PP/PP-MAH 1k R4 LU, PAG/GF-PP/PP-MAH I /12 ¥ 5 F0 B 78 3|
HE, BNBEMKE. PHFRESEFTH, ATREBEETFLAK;
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BERA TR, ToKEARE. RIS CaCo, % 5 REAN 2R
iF.

DSC. BB SEM ST £ H: PAG/PP/PP-MAH HE % PAG/PP F
FRRI A AHAE BB B 2E . PP, BUIEARK CaCOs R GF 3t PAG 8 T i
FIEHER . H@IR, i#1T PAG/GF-PP/PP-MAH A% SEM WIIR B, &
BRERFERRNRE, RENRELERUT NS,

FBEIR: PAG/PP SLIRM, BHEAK CaCOs, BHEFIEIR PP , WA
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STUDY ON STRUCTUER AND PROPERTY

OF PA6/PPALLOY

ABSTRACT

In this work, the mechanical and morphological properties of polypropylene/PA6
blends compatibilized with PP grafted with maleic anhydride (PP-g-MAH) was
studied . At first, mechanical properties, absorbing water content and heat distortion
temperature of the prepared blends was investigated. Moreover, the phase
morphology of the etched surfaces of polypropylene/PA6 blends was studied by the
means of Scanning Electron Microscopy(SEM)micrographs; then the crystallization
characteristics such as crystallization morphology ,crystallinity, etc, was investigated
by means of optical microscope and Differential Scanning Calorimerer(DSC).

The results showed that although addition of PP and PP-g-MAH improve impact
behavior and lowers absorption, but the mechanical properties decrease. There is a
strong relationship between nylon/compatibilizer ratio and mechanical properties,
when PAG content remained. However, if the two phases have satisfactory interfacial
adhesion and interfacial stress, the content of PA6 play a major role for mechanical
properties.

Chemical reaction between the components of a blend will be reflected in the
viscosity. It is evident that the blend exhibits a typical negative deviation behavior;
the weak interfacial adhesion causes the interfacial slip between the phases, The
addition of compatibilizer resulted in an increase in viscosity.

The testing result showed that both two formulas can accurately forecast tensile
strength of polypropylene/PA6 blends. This indicates that there is a adequate
chemical interaction between PP dispersion phase and PA6 matrix. Compared two
formulas, we found the second is more closer to experiment data than the first.

To increasing the mechanical properties, we used glass fiber reinforced PP(GF-PP)
instead of PP. Compared with PA6/PP/PP-MAH blends, PA6/GF-PP/PP-MAH blends
have better mechanical properties, but elongation at break and impact strength
evidence decline.

Recenily nano-CaCO; particles have been proved to be an effective way for the
improvement of the mechanical properties. The mechanical properties, the
morphology and the crystalline behaviors of PAG/PP/PP-g-MAH/modified nano-
CaCOs blends was studied in this article As content of modified nno- CaCO; blends
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is 5phr, PA6/PP/PP-g-MAH/modified nano- CaCOj; blends has the best properties.
The fiber and modified nano- CaCOs behave as effective nucleant agents for the

crystallization, The uncompatibilized blend of PA/PP had a coarse morphology. For

the compatibilized blends, PP-g-MAH clearly resulted in smaller domain size. It was

interesting that some strange tubers with uniformity size hole.

KEY WORDS: PA6/PP blend, modified nano- CaCOs, GF-PP, compatibilizer
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1.1 B

EEcR B AR RR, WoRRERE, STFRNERLK 4T
A%, KingREEEMEENMRETERE, ULt e, bk
teherr, REmMAPME, KERES, B8 BERE, WEBRE, 843
B, REMETE. ©BERRE, AR E 100CTHEA), T
B, TR AEE. WEES, F-20g8l, 4885 KT 209C, Hia
tEt PET RER RN . (bR, wWiek. W—REHER. ml, A1
AR rAZPELF, AREREBENEW. CBUKEEX, R, FEASENHE
FOrRE ettt R. IRERKER, o DURAG NI B # AT
B HH 2. BREREWRSEREES. M IERE, TUR
F— R BB P S A BB b R L
1.1.1 FRMERE

REKEBRERERRAEFRESRENRNT, HERE. BREIH.
FHRAPDEIHBNEREMERS SO, HEERRTRERSEmAER
KEX, BibATRERBRENRBESNS, EnMIREGSEPEEREE
—BRMRRERBEILEEN. REENMHEREEE D 0% LG, HEE
SEEA RN, REANEL. RARABRESN T 44 RLELERR
R AT

HF & REMRBNRDEAIMRENRR, REBEMIRELE. (hEH
e YIEtEAE. mMEATRERS - RAALRTEBRETL, BB REN
K5 R0RE. NI, BE, ATREAE. -HREHE (BEKRRET . &
ARG )« XAURRE R Re R o, C BRI, A M. Bk
REtERe, (HEhERENEKERE.
1.1.1.1 S&5

BAE 1943 4F Brill EXHIR TR 6 IRBEH, BE S BRI
1T REMTIA, RIMEE 6 SRFHHA)TEN LS BME HTFRR
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MEBHSANGET ARMERAER, FERLERTATHEW a B, 7
BN y BRSBTS 6 B, XERBEHERTRESSLME. HRE
., BETRAMNLRLEANEERJRENERTRELE. &asrl.

JEJE 6 FE7E a @R y B, 0 a RECHBRAEE, ¢ RERTRE, ¢
ERTIRTES SR TEIE . ARELEM LI a k. ERAEFEG R, vk h
B3, Ma BARE, RUCRLERHEY v RESAS, EOELHERR
H a EHIMBE AR, HBEACETUBERE 6 W ERMMSE, #y R
) a fRiEFL, XTI BT R R ELL R P TS R RETERB LN ¢ &
&, WREBE 6 Bk ARATHTAPIRE, REAREE
FAF AR A4, BTSRRI R MR N, R S
WP AR T E 5 R BRI NS, HEMFEEHEMEN. 2
6 M RELMA AT TN, BREE 6 28B4 JE, 7 130CUT
BT RACEERT RTE R v B dR, ZE R TULBRE TR R v B 2 BiEss,
£ 210C A LA RN RER a BE G, YAREHBREE 6 ZBRRENER
REHNERELHER a B R MBHENBERSTHREH, N a &G
A X EHA, BEFTIE“ B, a SRR 6 BB A48 4 v RIS &
5% EER RN, B 6 BEER v &E; MKRGEEMANEE 6
MR y B a BEIRELL,
LL12 @ hE

& M PEIRIE MR E AR B, FHR SRR W 2 A R R A e
., IR, #RRESESYNRNERINEITH 2R, fim, Bie
MIE L 66 TEHF BT IERIRERRT. BERTE 4 REGVERE R W BT L. i
BTG, BEREMNSEBAERENK, XHARSREMIYE, X2 T
5140 h T {R it B A R &R .

RBE—BEVREREEH—PREZKER, XR—NEEHERET
FEHEFEANER, TURBRECLEANRA. SRERK. BABAN
B, ERERE TR RERBEERR. K90 LUS SRR RshE,
xR B AR, BT UMK RBR RS . (BFE SRR
h, —BRARABKEBREKSSERERR RGEEENAE, BAKT
SRS EBEANSH. ERKPRITALERRAEBRE RS RENE
Mk, WETEBITRGEMRET. SRR Xtk X i e
AT AL, TREREE— I BRENEETGCHAL SN, TEREHE T
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RAHE I, DSC HR S5 M PR E— T BR OB HEm— B R KR
e, BEARMIBAERT R R A, BB Y R

EB AL TGS RITARE LT A~ B 6 7 650MPa [& #1.290°C
RS 444 T AL EE 120h B4 VT ATEZIE S T & RPN R EE X 310°C),
SGREWTRE 6 FBAFTFHROBEN. B RBEERBARBRMSERAIRK
UM%, MEEMEE 6 KRS RIERNEE A 220 CHER 256°C, RN
59.451/g KA 172.5)g. XRAHEIRE 6 KIMEL SR, T4 TFREEMGRE
T, SN RIFEESRE T BB .

1.1.2 KGR

Ktk R PR B TR A B E R —. B T RK R B4 Fa b &
BEARETR, RTREHRETL, B —FHXELHSEEH. B
Bt ATHBRRABHREEE, DEFEMHRHTRAKEEUEEH
g, ERF RGN, BARSARAEELRKBERET.

FR M IR 0B AR B F e R E 0 B AR K ERTm SR, Biks
SRR AR SRR, RS AL LR B (F AR, IR ACRAME . FFLARA
BEEMER S B ARRE TR RS T3 LB R ERR), LR
TKE T [,

1.1.3 MT1EsE

KBRS XEZHRSY—F, KBAFRERABREERE, HNERY
DRy mmwsk, EIBHBIYIZR. XRENES TERSIN ZHERH
HE—ZHEERE, ANKNXS FERNFELMRESFNHE, -
AR THENBIRBURREE T, XHERERRERERAN. Hit,
g, BMKESTERNEFEACSEFIAR—HENRE. FRRE
BEHFATHHRFR KA FFEMRSF H LB . SEERS TR
BT R EI IR 8, BT AT AR ME R B AR
1.2 BERRR PSR Rt R

FEETEBRELTRABE INERNE. BRETRBNSEHRE
BBRFARRETRFOBREMNE L, TREE T RBEEE RS
R L. W5, BBREFVNFENA, SKMEESEREDSENRBE

H R B H R ATIFFEN.
PAG MBI EEMFHANTEET: —RFALESET S, DEdE
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FEERHR BT . HREC MR 2k, (LR A BTN AR IS, -
AR AYEMEE, BRI RATVARHEF AR, SHEMELR SN
AE RIS TR R M SUE PAG RS TERE.
121 BHFaEWE

S5—REEAEHS TV EL SR AR T AT, o
PAIRAGHE RN O TR B A ) . 3 FRUR BERE G IR S8t 69 B ORI vT A4 S T
% —REHREBURTRENRS THEIUR, REE. BK. ABS %,
H etk B R RE BB b 38, SRR EINE, RS R U RRE
MEHRKE, REFRHORTREE. 5 RESEAVETERERANE
SFHMEISUE, 0 PPO. EEBETAILEE AR B AT R4 FAORHE PAS AR B
s, AEHSRENARRNTREEBREORTE, XARDRTEHE TR
ST RN RS, TR R B i o o RE A S L
1.2.1.1 PARE R R IE R

PA 53 AILR, BHIFEIBREEE N, HRRD THRIB AR
BEARRGRA, 8 PA DRERIE, MAEAANETRE, YaLaasE, —
BEFASE S PA SREWR RNV M R R HEAAN, S22 i A 7 vk 2 P O SR RS BF
(MAH) Bit#dEdE, W MAH #:8; EPR. EPDM B0 SEBS!.,

ERMECY RS SRR EPDM H PP 3LIB1E 53 K185 2 A POE
ER R EMEIER, REFRMRELSRENMHARMEE, BUXER
FHEMEN. XA MAH HHETEESERSE L AR, 8ints 8 M
B —FEAE RO, BRSO 2% PA6 5(PE/POE)- g -MAH
HIRGF AR, LR AR AR O rha SR E AR I 6 BB 25, X(PE/POE)-
g -MAH HEXF 30%%, ARESBHBE. EFRK, HF@EEPOE):- g -MAH
MM, RBRERGR AN NEES - EREN TR, LR T
R B, S, FI R ERRZBN =T RS T
SRR 66 (IAHE . ¥k EPDM, 2 4 M (PE/EPDM)-g-MAH 3t
F, FTULKIEEE 9 H PAGG/(PE/EPDM)-g-MAH #iiia i, FIRHAaksmm
B AR HE T TR, BUKREH T . H36RYH EPDM-g-MAH % 9%.
PE-g-MAH % 30%Ff, BB IEREREBE 66 £ 3.35 %, RAMRELS
15%. BRREHEPHEH. BEVA RZMBEEMZENNLERY, B—JLHREN
i, HEWAAS LDPE HEUGHBIEEE . EVA BB AN, B
HNFIRANEZ F=ERTEEE, SEHAESEEER, R0 S5 RENER
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R PE—ERARRRFEE SN, B EH BN EEREETR
R, BRSO gRAR W B SEBS & PA/PP HRAR i M A7 Fy
#I3, >BH SEBS F[{¥ PA = LR A S EIHEAREEHNE, HIEE
I PA =&, FINEY PA =044, BHAXBREAR, HRASHENEL.
MHLEHAESBTAT W, SEBS B8 PP ARSI IER PA =& SREINAS
REH, T SEBS FIARMEE, 1f PPIREHANSA, BT EEANER.

# PA 5 ABS JRFTHIGH) PA/ABS 5 &K AH PA KRR ML EA R
#E, hEF ABS HEIERRIM, RS54 2B TRERNEFHE. Bayer 2
AN PA/ABS &&RF, BT BFe R PrkE ENERMEHE,
ST B RIF R 2 2 S P R R B B2 TI A S A5, I TR
FRFES: CEREAT PMBBLTE PA/ABS 54&)5, TRENAEIR
REMEHARBREEA TN, BEBSIIFNLREN. HiN MAH B
4 ABS P& M BT LLE FWE PA/ABS S MARAY.

WHEEWIHY L REWH. TPO-g-MAH T D& K MME PA6. X
PA6 I TPO-g-MAH=70 : 30 i, £&MIMHREL PACRETH 4 45, WRIKE
MIEAK, BENFENETRRR, BXERYTH BN, HHME
BRAAT, SEM TR, TPO-g-MAH 183 PA-6 (5B TR S R AT
Wi, SRS RERN RN, BTOCER Y. R, HERl Bl
ARG RRY: POE 5 PA6 RAAAHRR, & MAH EEAE/SH POE 5 PA6
RAEWERN, H£RE POE-g-PA6 ERMER T BAMAER, MLT o0
Rab, HNME T 4E&Mh%kaE, POE-g-PA6 KBS SR OMNHRER
PAG I 12 fiF, {EILICIRFR AR S 028 iy S PR B IS g — 2 1
T, FrRSMIERT RMAT R HER SR NBBAKTPEGN B 6 I
B R B okl R R T B S (CE-96)fa 4 A% B i 6/TPEg LB RSO
AR . 75 TPEg SHEUBRE R T B R 6 BAKEHMAT, TPEg &
R 6 AR HARF TENEREER. CE-96 WMABTHXER 6
BEAMEAMBFEAKRDERNET TPE S0 AR. FAEHIHHTE
T, SEAEBNRTHRADAERRTIIREGHVIER, # - PRELBYN
MhiRE .
1.2,1.2 PA/PE #iB A &

PA/PE FiB{E R UABHST PA/HDPE 3LiRHE, EMRBHEELFIA PA FHEE
68, T FF R BEER T E), 35 H Dupout 24 7] 2 75 804E AR CLBF ST AL LH SalarRB
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ERBIBHEAR, HHAFRMABRSY (0skdk PA BRAELE 5 PA) 5 HDPE.
DRAAARNIVE, HIEEAHEERNAE, EHNHAR K2 MAH 21
HDPE.

HEBVIRS T PE-g-MAA 7F PA1010/PE & &P AIER . 40500 1%H
JGE R Y PA1010/PE &S ARG RILEE BBk T > & PR-PAL010 £
B, KBILEY. PA1010/GPE S&TEM T A PE-g-MAA-g-PA1010. 7
7} PE-g-MAA-g-PA1010 M PA1010 K#EE4LIT 4.

F 28 21055 i Molau SERATHE RS O SR TRIL T 8L 66 5B B Bk
ODRMMER TR RNER, EEHSTFZR UL FEMEE, HAR
MR SEME . FENFERIENEE, MHhR PR RRRERST
BERER, TEANGETH zod WHBEBIEERE. BOEEMIEE
ZREW: ERNIGREED, EAA PHBRERSRE 6 KRR EE T
FRE, BOFERK EAA-PA6 BELRYIN HDPE/B I 6 A RF WA, ¥
BWAATHRERST, RETHWEE. dTELRERFHERIERYER,
R REAR T B 6 M4,

FrhiRSPIgr g BEWH: PE-g-MA HET PA6 Al PE &AM,
PE-g-MA i PAG/PE 3LiB#) 5 PA6 FIBE T $538 W () (B 0 {85 ; (A REE PE 4
AR PE-g-MA B EEERIM, PE-g-MA 5 PA6 Z A AELEB AT EH
X, 13 PAG RBELER R . PE-g-MA {FIRMIB R EMEE
FEEEBLER K, 3XH BT PAG/PE-g-MA 7 [ ZE/SRISLIRIT BT M A T2 RE .
g% P UEH DSC 77 #:% HDPE/R BIL R R B SS BT W HAT T 5T
SRR BlsHAEX HDPE M55 RRHE Ri4EA, (#£19 HDPE M4 Bk
R, SREMK, DRREFENEZBEIHERNAHRERE B M
I G 8180, HDPE MRS RERE THESR, (E{H T4 HDPE K
Pi{E, FLiR{ER HDPE %5 B R XA M8 T T4 HDPE.

BT EPHAT HDPEPA HAHRRILH HHURAT o RS RHE RS T8
T 5T R R . L MALE R HDPE/PA JL IR/ BUHR BRI
BE#RV T WA HDPE/PA FLiRY)F DA 5141 B PA BRTESHIESHEE, UK
TR HBREERRNRE, FAFEL. sh&. LrMhE. LasPis
FidE RE . A TR E T LIRS HDPE/PAG SLiB4H ROk B H . PAG 1 HDPE
BIRSEHLEERRT, PAG HEBERAMEH, WIHERAERN THRERFHKS
#, BUNERLS M PA6 HIK R, SHARHS. BEIERY PA6
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MRS/, o3 BCSE X 50 3 & B 0 38 B A B ) o 22 7T LU ARA8 B A TR h e I 2
1R HDPE/PAG JLiRIAR.

EAYFERRR LB SRR ENAINRE, BET —KHAH
PVC/ERE& €, FRERA PYCRERILERN 25%~75%0EHN, 44 EEH&
Wi, BRI RELRRENHRGER, HAE SR RagtE. BES
SEFEEZEFRA R, RME2RUAR ht R NEEE, B4H
HETHHHE —E MR ARR.

1.21.3 PA/RERHRAR

HF PET 0 PA MIHHAHEZE, PET/PA FLRIMEIHBF ST R34 T M M T
EFYEdR, TR MR . T PA BIEMRBEECBIATINEN, Hik
# PET [IFHEY:, BXMC L,/ PET/PA/PET 22 E &% HE, HET
PET 5 PA REAHEN, XHEAHHOBRARABE BN E,

PRI PAG BTN TTEAE PC MR Z5PE. WAL TFRMRM TR, &
1€ PC A, R, R PCEAEMRAGERM LS DAZSTEHATAH
R R TR M 5 F IR E AL R YA PC/PA6 S &4 R, BE PC/PAG
EEHEER. %£H GE AR CHIMMIFR T PCIEER PA6 54,

AW T ARBERR POPA SLRARMIEMN., HREEEN. ¥
LT KRR L R Y(SMA)Y PC/PA LA RE — B A/EH, InALE] SMA
J&, LM AFHRE FIRE; B HARNS SMA WEERM PC/PA LRk
FERIHAEN, hRANARRYNMERECERER, RNLRSN
RERHODTREAZ HEE. RSTET A BRI PC
5B 6 MiENE, MR LN ERThis& T mitek PORBE 6 LBS
&, HXESEHESHE PCAHY, AT HAERS MB5000 Bt
BE¥EhR. WAXD BRtBE SRR 6 REEHEE THE, ERTERE
fmld. g% DSCHREY, WMEBH PCX R 6 M4 REREFIMNER,
EERRETE, EHRAKRERE 6 N4 R HETENBKEBE. DSC
HERN BRItB AP 6 BRI B, bR MeaTaE N T B 6
i a gAY, TOMRRMETTRER S HR A ST,
1.2.1.4 PA/RRAMLRER

RAmEE (PPS) B—FFRININ SR A TR, e A AEREN
SRR R R REN, WEHEAR R MR, RIEKRERh, RMN
R L2 S0 BT N e RE, R —FrASE BB IR &4 F KRS T
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fBigkl. B2, BT PPS M REHE, WEMEN, HENREEH L2
FITER&, AT R PPS M55, - REMAEE, & 4E#1T PPS SHALRE
e S FRTARTRARBEE -BNASHEFEEHENSEME. TR
PIAUERE T PPS 1Al SAEB T RatE, $RE T HIME, M H PPS FRMLL PPS
FIREIPEL, BINT. FetdiRs TR 66 MR, W #dbm R e i,

Rl %) gy kR R PPS/PAG6 FLIRYITH ¥ PPS HHE M 54 PPS
WRRELE:, EAEEL, T4 RERMAEEBIE 66 & BRIMINH AR . X
B 66 4+ FHER T T PPS & RMAT, i PPS 4T HEINRM B MHEFIR
MEREEREYPHRNRE, WS T FERZAMIER T, FHMH AH TR.
FfESatife JE 66 b, PPS/PAG6 JLIBYIH B 66 UM A Eth B, i
AHHHR T, X—EREETHT PPS A THEETRER 66 HRHP, W
BT BT 66 2 THRSRER, HRE 66 4 THERYPHFIR MBFER
HZER AR RY P AN . PPS/PAGS LR R BT AR, HEHLBYT
SHBRSALEAT IR PPS & S0%BY, A4rEUE, JBJE 66 & 75%HY, PPS K
L. PRSI, WAEMEERRIEY, LRWE RIFRHARR

FRRCUSR DSC BH T HRE ¥ SHERH M R ERRY B 6 BY
FRASHESRIT AR . BRFREGAR, HRY PPS A4 ME 5L
SRR B L4 PPS [ H 20~40°C, B RLIE 1 52 1 A Rt e 1) 2 6 TG ARG {EL L
R &R 5B PPS . REH PAG S XY PPS 458 SM%/ER, PPS
5 PAG 4 9Y (B FFEE AAH HL 1 F SR R A AR O M

PPO 5 PA 3tiR, BIEIEN#E PPO MM TR FITERE. NOl2E PA
TSR R e, BAEGRPER PPO 545 R TR PA MR E, HE
A& ETE, BT 2 MZNAFEMEEH, ANaS—RmEN. Hig
® PPO 5 PA HIARZME, B % HKEL(H PPO B AL ok B B I A 71145 /7 . PPO
5prARZE, B T EH, EEAEE, HRASKTHEEREE
e, WM. BEAE., A, WERAIUR. BERA. B L.
FREVIN SRR, ¥ PPO/PA &M AHBEREIAY K,

P EPNE R T BRI % PPO-g-MA, AT PPO 55 PA (194
bk, BETIRERNIEMEE. PPO-g-MA FRIBRETS P A KRR ER
BRI, RAE TR, 4R T Bt L R4, M BN 2phe B, PP/Sm, 05
RyEALLPE e R S B . PP/Smo0; F! PP [RUB AR RE EIA M WRIT N, Al
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LA RO T A A, BB T AN RS, AE NS LERER DM 5
Sm,0; FIAEREATLR. WA Smy0; /5, PP MMM TR EBE T
B, HTBEMERN. HBLIU® PPOPA 44, TTURELBE NI
TEiRE. H PAERREVESAN, WHNBHNERELEE, &40 THRRLM
T Sb,O; thFIFEMFIGT{EN PPOPA AEMENIAMIER, FHBRSELIAE]
FV-0 2%,

1.2.1.5 PA/PP 3LiRIA %

PA/PP SLIBANTEIRT PP X PA - BEE MBS, M ERKIME, TH
BT PP U EE, AR T &M . Bk, BASRERNTIR+ME K.
X PA/PP ILBHER, HET RPN H.
1.2.1.6 PA SHt B S HMRILRIE R

AT R SR R B T S R R, B — R A RIAHE
B, GOWRERER. WE. £#vb, HEFARNERLH4TIRNEHRE
RN SR RFRRE NS E, BAH/raE0E. HmEHT
“EtERE LI — R R UR . SR CPE. H PA 3}E EPDM, AT KIBFE
RERIB R E . MM, BEEXBEESAER, LU IER, o
B A R BB 2 m kgt . SESPIRT
EPDM/PA ILIBMIRIMARIERE . bk, WML EWAIE. BokiERN&SER, &
HEW, B PA FIRIBE, EYHRERTZEAHE, BRBRIRENITS;
LR MRS RISV R I T PR, RIHBBH;PA i TEH
EPDM #1, KIBEEIR® T 2S00t BAR PA BT 203, HEILBYPH
PA BT B PEXLREBYE 30 447 PA, HAEERENEEAMY, 5
WU ) EPDM L RACIRRGECAREL, LRMAENE KIRERE.

M SCEN h s, MATHEARIONA, IR IR, SEM WF3UT PES/PA
EETEMENFETHHNSH S ZWHE. FREW, SRAFEEHER
5 PES/PA 5 &BEPH PA BAT RN, BABRNMAS R T¥# PES/PA
HEHAEHE. AR IR, RERHIMHERE.

FRMEVR AR AR E N FE T ER T ERLEEZHHSPS)
BT, JEJE 1010(PAL010Y R Z B (PSILRWIE S R M AN . S4REH,
HSPS fIIMABEXET PS 5 PA1010 WA, METREHLS, HILEY
Benrhd R B A, BT PS ) PA1010 ) HAR. ML B MBS REN,
HSPS (A 3B+ PA1010 &5 RIEAHFH BN, F PA1010 SRS
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ARsE#.

ERFEEPIZHLE PMMA AR, BREBETERAIZN ST REEUE
AE R, DB A RN E(DGEBA A AN, Bl R kR
& TRE 6/F-BHESYINBE S NEENEERS UM ENTIFREH,
A LRI DGEBA W L B ES R 6 55 BRI RN
MR, WTKBABERST &SmO Eas, FAEN4amiRikED
RE{R . Brabender ZIEHAEE T, DGEBA 58K 6 FRIERBERELET KM,
R aT A RER, WRTEAS“T-EHNESYRMHEEERM.
SEM AR ER, “R-HEAREYMERE 6 HARE, RFEEEPARERR
B, MESEPEN DGEBA J&, “Se- B &Yk TR 44
B R N B B4R
122 ERmipigsafamze it

EBR MR ANAR M EAEAREK, HERSERSHR. BEE
BB B4R . BREFBM Keviar SR HERBLT IR, AT FRBHCHTE SR
N EREEH. Rdt. =8, BAKE. AAMBRIEAURIET PA6 W
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Fig.1-3. Schematic representation of interface stabilization
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HHEETERE, DUABERAEN LB, TREH LRIz,

26



B ORI ERR A SRR

2. Bl B

J & 6 F 1938 4 148 B 1.G.Farben 245 PSchlach KB, 1943 4 fHi%4 7
HEER DA, BFRMERNSEEE, . NMRES. FEBELE.
ENER Y R URBAMIEE, E45FTVER T EHN. HE PA6 R
RVEHNZEST X, RASEEN—LRSEESHSRT AMNOER, W
BRI E . TATMRRMPGIRERK. WKL, #IHRTRERR S,
ATHRERERECNBDRLHSFH, BRSNS LIESRASH BN
PAG HATHHAFA, HPiFrS TIERMANBAEERAR.

Bk S PAC LB T E R M PA6 B KM T BRA T 8K
BRE T i a8 . 2 PAGfI PP LBRMABMAHAKRR, SRHGR
RIABLR, A RE, RENASSERSS. ERXREFEERE
FHRT RN PP T HE S A

LT THELEERARBROR AT PA/PP KESEH R
MXER, HOFHIE T HFSHFRBENNPP 55 RBHEMAH). KBEREEE
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BENRIKNERESR. NNEERS & ENHEENESHA.
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4.1.1.1 PP-g-MAH 7} PA6/PP 3t A9& 58— MNolan LIE

Molan L8R —FEEH I RILRMAEHSER LR E. RBT,
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Fig.4-1. The effect of PP content on flexure Fig.4-2. The effect of PP content on
strength . flexure modulus
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Fig.4-5.The cffect of PP content on elongation
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Fig.4-7. The effect of PP content on heat Fig.4-8. The effect of PP content on
distortion temperature absorbing water content
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TR KEH 1.3 FHEERKN K E4-116.904.
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Fig.4-9. The effect of PP content on tensile strength
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Tab.4-1 Viscosity parameters of PAG6

Fig.4-11. The effect of PP content on flexuore

RIERNYIEE/sT | 1223 | 1554 | 2053 | 2586 | 311.8 | 4164 | 5219
RIESEIN S/KPa | 165 | 207 | 259 | 327 | 385 | 492 | 590
BUE Pas 1349 | 1331 | 1259 | 1264 | 1236 | 1181 | 1132
n 093 | 091 | 090 | 088 | 087 | 085 | 084

#4272 PAGPP/PP-g-MAH=90/5/5 45 A4 (230C)

Tab.4-2 Viscosity parameters of PAG/PP/PP-g-MAH=90/5/5
RERUEREsT | 128.0 | 1635 | 2175 | 2753 | 3336 | 4491 | 5658
BB /KPa | 239 | 278 | 356 | 408 | 479 | 577 | 66.1
BYLIRERE /Pass 1869 | 169.8 | 163.5 | 1480 | 1435 | 1286 | 1168
n 077 | 075 | 072 | 069 | 068 | 065 | 0.62

A 43 PAG/PPPP-g-MAH =75/20/5 #4454 (2300C)

Tab.4-3 Viscosity parameters of PAG/PP/PP-g-MAH=75/20/5
RESVIERE /s | 1482 | 188.1 | 2485 | 3124 | 3764 | 5020 | 6275
RIENIMA/KPa | 290 | 322 | 375 | 421 | 464 | 529 | 594
BT U)K /Pars 1953 | 1712 | 1510 | 1347 | 1232 | 1053 | 94.7
n 051 | 051 | 050 | 050 | 050 { 049 | 049
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A 44  PAG/PP/ PP-g-MAH =60/35/5 #9356 &4k (230°C)
Tab.4-4 Viscosity parameters of PAG6/PP/PP-g-MAH=60/35/5

e E By /s 1545 | 1965 | 260.4 | 3283 | 396.6 | 530.7 | 665.7

RIESIVIN /j/KPa | 31.3 34.2 38.8 43,7 47.6 53.7 58.4

Yk /Pass 2025 | 173.9 | 1490 | 133.0 | 1199 | 101.1 | 877

o 0.46 0.45 0.44 0.44 0.43 0.42 042

£.45 PPH#EAAH (230C)
Tab.4-5 Viscosity parameters of PAG

BIEBIIE /s 1753 | 223.8 | 297.0 | 3755 | 4544 | 6099 | 766.7

BEBYLIMN h/KPa | 39.4 430 | 467 | 507 54.3 59.5 63.5

B LIRS BE /Pas 2247 | 1923 | 1572 | 135.1 | 1196 | 975 82.8

n 034 0.34 0.33 032 0.32 6.31 0.31

240

Shear viscosity(Pa.s)

8 i 1 1 N 1 N i i 1
?00 200 300 400 500 600 700
Shear rate(s”)

Fig.4-12. The Shear viscosity at 230°C as a function of shear rate
for the investigated samples
B 412 BAHRALS Tk RO XA ML (230C)
| —PA6  *—PAG/PP/PP-g-MAH=%/5/5 X—PP
A-—FPAG/PP/ PP-g-MAH =75/20/5A-PAG/PP/ PP-g-MAH =60/35/5

Hi& 4-12 FTELE H: PA6. PP, PA6/PP/ PP-g-MAH JLRMIE S KL HE
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sk, EIATIERTEIEER. PP R HL PA6 BB R M ETEFIT ., X ER
o PP R LM, AEIIHET, RYWHEEREIEAT PA6 R PP I
WU Z, &F PA6, {ET PP. {EE PP-g-MAH A 5, HPPSEAET
25 B, FARWHHMERE PP SREL. EERERNERET,
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5 PP HRIFRIARENE, X5 h¥EMHRHE—3
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BYVIE R TR, BIBY L3I0 AR, PA6. PP F1 PAG/PP/PP-g-MAH 3LiR
YHEARRBYER K. A n B/ 4 PAG tL PP B H:F T4 1M 4k, BE
EHBYD PP S RIEE, EYNEEERE. £ RN R0
BN, PA6 K n TR T 0.07;PPETn TR T 0.03, PAG/PP/PP-g-MAH =00/5/5
B n A TFMT 013; PAG/PP/PP-g-MAH =75/20/5 i n TR T 0.02;
PAG/PP/PP-g-MAH=60/35/5 # n 1§ 0.04. Btk 7TE H: #XT PA6, X PP S &
DU, BEBIDIE MK, BB AME PAGHR; Y PP SEBAT (41, B
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Fig.4-13.The effect of PP-g-MAH content on  Fig.4-14.The effect of PP-g-MAH content on

flexure strength flexure modulus
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Fig.4-15.The effect of PP-g-MAH content on
tensile strength
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Fig.4-17.The effect of PP-g-MAH content on
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Fig.4-16,The effect of PP-g-MAH content
on tensile modulus
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Fig.4-18.The effect of PP-g-MAH content
impact strength

 4-17 PP-g-MAH W4T B B0 R £ 49 ¥4 B 4-18 PP-g-MAH 4801 b £ R R & H 00

B—TAKHE 4 —BHEHE

n—F AR A —ZARH

ME 4-14 ZE 417 BAUEH, =oHARBERYEIRARKRTE
PP-g-MAH HI—JCStiBY, RMADBRPMERTTUEERK I REREEN
B XREN PP-g-MAH HIRIBET BRI PA6 (AR ER ¥ RN
BotEY, hAmEEEN, FEiEsys, SRMSBUERERD, 2R
51, FATIHERBERNDFERE. EERARENEM, NoH AR
FRmEESE, RE2TRER, J¥EHREE PP/PP-g-MAH=1 ZZAI
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WefH., XL PA6 S B—%E, 7F PP/PP-g-MAH=1 X451} PA6 5 PP MZ S
i,

B 4-18 B LLE AR 4 R R el R RS LR PP-g-MAH #2814
M2 LAES, 7 PP-g-MAH 580 20 BHH —1&M4. X% PP/PP-g-MAH
=1/4. PA/PP-g-MAH=3.75/1 /45 PAG #! PP A LASIFHIZ . HAHEMIBEN
i, RGO EEEEE TR, XREN PA6 5 PP MHAMHEZE, PP
P XARBN A SRAEY, BRENHANESBFHARERKESHRE,
AR TRERESN EEREEN T HH S BN Mt—RL, 880
REFLELRABFID —REAP O ERBEARRBRIT, NARES
ARG, FEMEMTHEEPIRA, ATONEM IR, 6% PP-g-MAH [t
WABRMMAK, 7T 5 RERR R R AR 1) PP-g-MAH BBFHEIN S,
EBEBRER, WAXHSET PAGC M PP 2 WIMHAY, LBy mrhd
SREERHA. HEANEWT: EHENMERT, PP PAC BEHB MR,
SHAE PP AL EES), RABNAETHL, HEKBRELMIN, LREW
BECARI N BORF B BER AR RA TN AR HAMELRER B
ERER A R SR T R B JE AR SR 4 45 4. 5 I R B BB IR B E A S R
A 4B =2 1 1) B s, A T BN RAE R B R AR

I.Duvall U™ " ey T AL PP A4 PA6 A EHMES. &
BN PP-g-MAH (LAC) FRMNARTHHEN LAC 4 TFHENRN
EfiTRER, W8 41905 B 4-19 0)RF-AZIMRNT LAC ¥45#4
472 PP MRS T HAC (RN PP-g-MAH) W LAC B4 F7E
PAT, RESMFRBERBEX, $HEHANSREDLH, WHE 4-19C)
BB 4-19(d)R MK HAC R, (NF %o kM EARERMN.

“—M‘ﬂ\%
PP
10
" L3%LAC PA
' 250 MR ™ (b)11.25%LAC (ela B HAC {4)3. 75 HAC
) 0, T5um (K £ 0. 4 B0 0.4tm KB
Fig.4-19. Fig.1-3. Schematic representation of interface stabilization

H419 T HREE~EH
1M J.Duvall B0 5, R4 K PP-g-MAH HEEE R 1%, BT LAC,
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HMERSER N, FrEN PP-g-MAH 4 T¥HISME M HM T REE, 5
eV A U Bk, SMENSBE AN, A8mMENK LAC B Msfid
PP W fa.
HR 6 S HMEIETTLLIE H: PP-g-MAH Xf PP/PP-g-MAH 3R 112 1R 1
MmN, EEE KRS TR. PP 5 PP-g-MAH B E S IFHAAE.
A 4-6 PP 5 PP/PP-g-MAH 449 bhdk
Tab.4-6 Comparison of proerties between PA6 and PP/PP-g-MAH
a- PP; b-PP/PP-g-MAH
TiaE THEE EEE sdiEE AEBEE  WkE

MPa MPa MPa kJ/m® T %
a 44.8 1573.0 35.5 75 81 450.6
b 459 1358.7 35.1 72 82 92.3

A 47 TR RILERGIE
Tab.4-7 Comparison of different ratio PAG/PP/PP-g-MAH blends
a- PA6/PP/PP-g-MAH=75/6.7/18.3; b- PA&/PP/PP-g-MAH=60/25/15
HHRE WEEA EEE ATREE MERE BKE K

MPa MPa kJ/m’ 9 g/10min % %
a 88.1 61.1 13.1 84 0.3978 1.6 387
b 7716 54.8 11.3 83 03166  1.93 713

H{ PA6/PP-g-MAH=4.1 i}, BRILBYHIERE. AR 7 AHNEES S,
EHAMREGHFNBNT, HREROIEMBEEIET PACSE.

ZEWA AU TENSS: £ PA6KNERERMFHRT, PP-g-MAH H15
B ERERERIRA, PP-g-MAH S BH — B, PP-g-MAH SR ATHE
B, MNEREREEAA. A TESR, MRRM D PP-g-MAH A E.
ERFRREBHFRHEAT, HRERNIELBETRET PA6 ISR,

ME 4-14 ZE 4-18 PHATLIEH: BERER B HRE. Wi, i
B, SMERSETALEK D, HEREHETAROT. X550
AR PA6 FTHREHFKENBREER, FLAURKRER, EKPHEER
FKEERT T 5%. KA T DUSIN BB Rt i ah i, WERB AN, &
PUR R, METMRE, rdimEse, ek,
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Fig.4-20: The effect of PP-g-MAH content on Fig.4-21. The effect of PP content
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B 420 PP MAH tr 8 AXBEA A8 B 421 PP-g-MAH 821K 24580

WAl 4-20 fi7R: B PP-g-MAH S RAGMIN, HREARHATREEZ LN
S EFIE TR, £ PP-gMAH AR 5 T BRA. &8 4-21 LG HE
PP-g-MAH A B9, % PP-g-MAH &/ T 10 48, SRR ANE R
E TR, XRER PP-g-MAH MARBK, S5EBETARKERELZERRD
PP-g-MAH MBTsmit i %, Rk RRERE, AITHITS T/KSRBHE 6 MER;
4 PP-g-MAH S B KT 10 15, AEMRMN PP-g-MAH B8 4340 7E PP 4

Had, WKEBUAK,
A 4-8  PAG/PP/ PP-g-MAH =75/10/15 # # X £ 4 (2307C)
Tab.4-8 Viscosity parameters of PAG/PP/ PP-g-MAH =75/10/15

RIEBIERE /" | 1471 | 187.1 | 248.1 | 3127 | 3775 | 5053 | 6333
KIEWYINS/KPa | 393 | 447 | 508 | 581 | 63.0 | 732 | 807
BIUTKS S /Pass 267.5 | 2389 | 2047 | 1857 | 1669 | 1448 | 127.5
n 052 | 051 | 050 | 049 | 049 | 048 | 047
49 PP&IARHK (230T)
Tab.4-9 Viscesity parameters of PP

REBIYIHBEsT | 1753 | 2238 | 297.0 | 3755 | 4544 | 609.9 | 766.7
RIEWYIRH/KPa | 394 | 430 | 467 | 307 | 543 | 595 | 635
BILIRSE /Pass 2247 | 1923 | 157.2 | 1351 | 119.6 | 975 | 828

n 0.34 0.34 0.33 0.32 0.32 0.31

0.31
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& 4-10 PAG/PP t1# A 54 (230C)
Tab.4-10 Viscosity parameters of PA/PP

BESYEE ST | 167.7 | 2227 | 2815 | 340.7 | 4576 | 5755
BIEBTYIN f3/KPa | 15.8 187 | 223 25.0 304 | 345
B /Pass 939 | 839 794 | 735 66.3 59.9

n 069 | 067 | 0.5 0.65 062 | 0.60

A& 4-11 PA/PP-g-MAH =75/25 09458 A4 (230°C)

Tabh.4-11 Viscosity parameters of PA/ PP-g-MAH =75/25
BIESIYRER /ST | 2047 | 2689 | 3722 | 4402 | 524.1 | 620.7
BIEBYIN H/KPa | 535 600 | 665 727 80.4 89.2
By UK /Pass 2614 | 2233 | 199.6 | 1759 | 1648 | 1542

n 042 | 042 | 041 0.41 0.41 0.40

280

AN

240} *\\

B \
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n 80F A .

A \“\A

150 300 450 600 750
Shear rate(s™)
Fig.4-22. The Shear viscosity at 230°C as a function of shear

rate for the investigated samples

B 422 ABFRALF ARG R ABHY (230T)
| —PAG e—PP A—PAG/PP =75/25 Y—PAG/PP/ PP-g-MAH =75/10/15
*—PAG / PP-g-MAH =75/25 A—PAG/PP/ PP-g-MAH =75/20/5
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H1 ) 4.22 W] BAE tH: ZEAR RBLE A R BT IS R 4 1F F, SRIG 251 PAG/PP
TRRMIMEL PP, PAG. A PAG/PP HKREMLHIL, MBIRRMEE L
PP-g-MAH S EMMMTHA . PA6 FEEAR L PRst F, RNENT.
PAG/PP R R EEMIFH BEE T PAG BN ToEHESE, AR F L. HME
MRE BT —EERN, SoRYNKESE T PAC FIKGE. SRR R®
B AEAERE PAG/PP LBV BB RRISH, ERELRET, 4EaELL
BREER A BRSSP, R0 53T 75 R B R R R I
e, RRART BB ENESIFE ), FETRREEEEA, R ARETY.
TEME S PAG/PP FLRYIP, PP-g-MAH M PAG6 BIR RLTE B AI4E % AR S
ZHEFIHER, ¥aBoiEEtoESfEEgaEE L, AEE T HEHNSH,
T BRERVEFIRESS, M T IRWE R S, S EsiE L7, 1
BERSRBE, “BEEHBEY,

HIR 4-8 38 4-11 W41, n (M PP-g-MAH S BEMIMNTGRD, SEH
BRYEHTARHAE. A o HEHROYDERSEAKTLERE: HH
PP-g-MAH SEMBM, =R ERNBEEN ABRES EREEN
PAG/PP A R R BB KA L B A R & .

4.1.2 GF-PPR R iRk A RERF M

MELERRFFTLIE H PP-g-MAH KN {78 PAG6/PP Iy R E A B3
B BB . 5 PAG ik, PAG/PP/PP-g-MAH A REFH FTH BB IR,
KRR, BEEA, BTMIRE, BRMEE. BHlBRENRAETR.
MR PAG/PP/PP-g-MAH R M 5 2 BB FITR S0t A8 L B2, S:dch SRR BE4T
BRI PP (GF-PP) R0 PP.

LB, FEE PP-g-MAH W& B4 Sphr, Hi# PAG/GF-PP/PP-g-MAH.
PAG/PP/PP-g-MAH AR HEBE.

ME 4-23 2/ 428 PATEH, FFLBY P PA6 ARIMN, HikE
WIEHRE., THER. MMRE. HMEBEREEMN, PEETR. 5
PAG/PP/PP-g-MAH {4 R AHLLHE, PAG/GF-PP/PP-g-MAH By )32 A4iH A3
¥. XEEAEN PP-g-MAH SRR MAH £EFE, 5588 nNes
HEEBFRENE R, #EIRS %2 AP — R . 1 DSC A4
LLEHBRTHANMA, PA6 NEREEEAT, PPIERETR, HBLH
MR 55 PAG6 145 & . T L PAG/GF-PP/PP-g-MAH [f) /7% YL R5FA B B 5k 5.

43



B /RARE S SNSRI

FASH GF-PA HRMBIEREHAY. GFPA s BIS LR hBHA
HE T e e MR R R IR YL AR BT ). GF-PA ZESM 1R T T RO LR 50 4
BT JLANEB: (DSMAIERTT, BRBe 4 R B P r=EH
B, HESHSEER T RBRILQS I — B AR, EREPEEE N
TR SE S TREMNAC)N RS FESNEATHES BB RRA
AR AW (ONEHE ERANGIZ BT BARFR TG, RAOualr B
BN, BEREY BEEY, KSPomar g B4 ik T el B
REMFLERE T2 ST g . MR B S B — 5l W R B A
BB g iR Y ER B AT M R

e AT DAHEMTFE R 3 29 500mm/min Bf, PA6/GF-PP/PP-g-MAH R
BLEL L5 PAG/PP/PP-g-MAH AR BA—FEH), PAG6/GF-PP/PP-g-MAH ISR 53
AT TR R AL R eP 3R AT 3K, T PAG/PP/PP-g-MAH NI N B (ki 2
AT RTES], £ F—EAEEA B 4-54 P, TENHERIAEIRY, BAE
EHHOBRMMEYNIE. HESHENELRE, 3REZTHE—ERER,
RS BFASEARNRE SRR RE, FMANEEIEAZIEY. X
BE A 14 PA6/GF-PP/PP-g-MAH A RE PA6/ PP/PP-g-MAH B,
i SR L T RRIR .
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Fig.4-23.The effect of PAG content on flexure Fig.4-24.The effect of PA6 content on
strength flexure modulus
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Fig.4-25.The effect of PA6 content on tensile Fig4-26.The effect of PA6 content on
strength tensile modulus
B 425 PA6 ST E B AN H 426 PAG ¥ PR THBA
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Fig. 4-27.The effect of PAG content on elongation Fig. 4-28,The effect of PAG content on

impact strength
A 4-27 PAG #r¥oatif k84 BH B 428 PAG Mt kB RGYR
{ —PAG/GF-PP/PP-g-MAH A—PAG/PP/PP-g-MAH | —PAG/GF-PP/PP-g-MAH A—PAGPP/PP-g-MAH

WA 4-29 fii7R: PA6/GF-PP/PP-g-MAH F1 PA6/PP/PP-g-MAH F (kR #fEAE
LRSI PAS SR, LRERNNTHEF R % FFE T REH. 4 PA6
W& 8AT 75 4B, PAG/GF-PP/PP-gMAH B R H B BB T K F
PA6/PP/PP-g-MAH: 7t PA6 & B X T 75 40, 1BHAK. GF-PP )RR
E(100°C YK F PA6(75°C)OF PP(B1C)II#AE TR, B PA6/GF-PP/PP-g-MAH
MATERRERAAHE.
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Fig. 4-29.The effect of PA6 content on heaidistortion temperature
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Fig. 4-30.The effect of PA6 content on impact
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Fig4-32.The effect of PA6 content on flexure
modulus
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Fig. 4-33.The effect of PAG content on

tensile modulus
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Flg. 4-35. The effect of PAG content on

elongation

B 4-35 PAG tr btk R PR R4y Boa

w—-FEEH N—BERH

# 4-12 PAG/GF-PP/PP-g-MAH=90/5/5 6945 & 24 (230°C)

Tab.4-12Viscosity parameters of PA6/GF-PP/PP-g- =90/5/5
KIEBYIEERE st | 1295 | 1644 | 217.5 | 273.4 | 3295
RIEBILIRE S1/KPa | 241 | 279 | 354 | 421 | 471

BT U1K Pass 1859 | 169.7 | 1627 | 154.0 | 1430
n 076 { 075 | 074 | 073 | 072
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Fig.4-36. The Shear viscosity at 230°C as a function of shear
rate for the investigated samples
A 4-36 SHYBRS YL E 9K (230C)
| —PAG/GF-PP/ PP-g-MAH =75/10/15:  A—PAS/PP/ PP-g-MAH =75/10/15

i 4-36 AT LAE HH : FEARRIRLAE L ARFIBY VIR B9 4% 14 T, PAG/PP/PP-MAH
&% . PAG/GF-PP/PP-MAH X R MBI VIR L P BH £ 50 LLBER 4-12 Fizk 4-2
4L M n EFEMFRRBYERETE AR NRE: PA6/PP/PP-MAH {4
R AR KB L PA6/ GF-PP/PP-g-MAH A RERRME.

4.1.3 ATEGER CaCOs MSLIRERIEREREM

AR I IR R B R R A A, S pRLE R R R da
thE, REHHMRTREESE. THAREERAR SR BRYSIENER
ik, EMUEHMERR AR R R, FETER SRR K S
K, BT —EZB AT 2R AERFT RN N EE B RFAFT CaCOs
S0 T LRI M IURE th R RE T BRI SUMEBR AR, 3 B A B A R IA1B4L,
AT A SRR . CaCO; BURLATRERAR D IR AHSE . SRFTEMBITET
FURLF R IR AU R IR, RSS2 I MR 2R ot
RHBREI A TEBREELBE . ASRHERERRKIESK CaCOs.
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BRREAFRAEEMIEY

FRAREE CaCO; MTIA B ILIR A R ARG E M.
£, FEE PAG/PP/PP-g-MAH &8, RSN IESK CaCOs. T
BRERDE CaCO; I A BEXH LR R AL RERG B

100 2500 —
— © /,//
& % & 2400} .
= 2
= Bo &
£ 3 2300+
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X
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Fig.4-37.The effect of nano-CaCO; content on  Fig.4-38,The effect of nan-0oCaCO; content
flexure strength on flexure modulus
B 4-37 45K CaCO, ¥ MR 1 4-38 412K CaCO, (300 3 AR (K1
B RERRANYK CaCOsa —AMBAH CaCO; W—HMM AN K CaCOya — MRBAY CaCO,

ol N 404
S
z 64/\ R 30
+2 S
2 ' g

62 S
S 52
/2] (1 g:
D eop S 1o}
% ]

i . 1 1 0 1 —_— L
~ 5% 5 10 15 20 0 5 16 15 20
nano-CaCO, content(wt%) nano-CaCO, content(wi%)

Fig. 4-39.The effect of nano-CaCQOj content on  Fig.4-40.The effect of nano-CaCO; content
tensile strength on elongation

B 4-39 49K CaCOs 43 B nt By s A £ B & 440 412k CaCOs KRR T
LR 2 EL3 F 3 CaCO,A — MR A CaCO, -—rmmu:m* CaCO,A"W&EE?:Ui CaCOs

ME 4-37 218 4-41 FATCUEH, SHEGK CaCOs GHEIRM, JHRYK
BB, MR BERC, B3GR CaCosIFMBERT 1 02 i
BRUANHE, WRERSNHAR CaCo RWE MRS EAH, Wil
CaCOs FLIRMIARALA K AL IR A SR AK CaCOs 30N 5 A HBLIE .
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IMABEGK CaCOsJ5, HBHRMMEBE T . KEER PP-g-MAH P
FIEHRRN MAH ZBIFTE, 558K CaCos REAFEFIR 4403 KR,
IR S AK CaCO, Z [BIF=4E RIFRIREES ., Froli(diam A, Bohk
TEAK CaCO BT BEE SRR T, BRI R4 200nm ™Y, R[S XHE
RGBT ARWIRR, BIREFINER, FRREREHREK, hED

gl PR BN R .
14
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B 10 T
§ |.
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Fig. 4-41.The effect of nano-CaCO; content on Fig, 4-42,The effect of nano-CaCO0, content

impact strength

on melt flow index

B 4-41 K CaCO R il R I B 4-42 515k CaCO, B BB R s W
W REMABAE CaCOa —MYBAY CaCO;, W—RMRAN AL CaCO; s —MABAL CaCO,y
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Fig. 4-43.The effect of nano-CaCOj; content on Fig, 4-44.The effect of nano-CaCO; content

heat distortion temperature

on absorbing water content

B 4-43 0K CaCO, BT RETLREEE B 444 40K CaCO, ¥ Bk R i 2l
WA E AN CaCOys — MBI AN CaCO; m—ARMBAN A CaCOys —HRBA M CaCO,
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R EMRE ML

ME 4-42 B 4-44 JUFE: BHEAXK CaCO; MINA, {#ILE AR
TIREE 2T B, ESEK CaCos MEh 5 ML RIE, TESE
TEAK CaCO, B RIIPETER B BB K. Bk CaCO P ¥IEE, IR
YRIRKE., BRIESAINMER. RARMOHENRBEN, 4FH—iKe
BREBETIEY, TH-RERFEENREY, FTRNEAN TR
P, WORE, FEHEBANRSYZ MRS ST HINEER, Ul
BEIESK CaCOs H¥M &, MERIREUERIEK . StEgkK CaCOs H —EMIE
7KHE, FTRABE M HE4K CaCO; 3%, WAkE LT,

4 4-13 PAG/PP/ PAG/PP/PP-g-MAH /H ER&2 2 M 45 948 CaCO, #985E £ 4 (230C)
Tab.4-13 Viscesity parameters of PAG/PP/PP-g-MAH/# 15 84 2L M 49 24 £ CaCO,

KIESYER/sT | 1509 | 1926 | 2563 | 3240 | 3923 | 5268 | 6629

BESYINA/KPa | 422 | 466 | 539 | 603 | 647 | 73.8 | 815

BT LIRS S Pas 279.3 | 242 | 210.1 | 1862 | 164.9 | 140.1 | 1229

n - 048 0.47 0.46 0.45 0.44 0.43 0.42

4 4-14 PAG/PP/ PAG/PP/PP-g-MAH /M5 8 HobE £9 84k CaCO, 194855 2% (2300C)
‘Tab.4-14 Viscosity parameters of PAG/PP/PP-g-MAH/AM A S 1 G A A CaCO,

BEWEEBES | 1447 | 1863 | 2512 | 3213 | 3933 | 5388 | 689.7

RIEMVIN F/KPa | 42.9 499 56.2 63.4 68.6 77.8 85.4

YLK /Pass 2071 | 267.9 | 223.6 | 197.2 | 1744 | 1444 | 1239

n 0.51 0.49 0.46 0.43 0.41 0.38 0.35

415 PAG/POE/ PAG/PR/PP-g-MAH #9453 S5 (230°T)

Tab.4-15 Viscosity parameters of PAS/PP/PP-g-MAH / POE
KRESMEE/S" | 1461 | 1871 | 2499 | 3173 | 3855 | 521.3
KIESLINS)/KPa | 414 | 476 | 545 | 604 | 663 | 76.0

BILIKIE Pass 283.6 | 2542 | 2179 | 1903 | 1719 | 1458
n 051 | 0350 | 048 | 046 | 045 | 043

HE 4-45 ATLAEH: ZERAREE. HRAEDEEGEGT, SErgE
CaCO; {5 2 . PA6/POEMAH H A MBIV B IL P &H 25, R AWBRER S A
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Bk /PR G G SRERRMBT S

YK CaCO; (ERIIBTUIR RS F 28, JF ERIMANR MV DERAT A, Wk
4-13 B 4-15 T, A n E7EMR B BT VLR R EE N R LS OLE : TREEECL
FERIAIK CaCOs B FEH AT BRI LRI 492K CaCOs RARIRIZE
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Fig. 4-45.The Shear viscosity at 230°C as a function of shear rate

Shear viscosity(Pa.s)

/

for the investigated samples
B 445 BT R ALk F X A B
| —PAG/PP/ PP -g-MAH/# IR BB 5 R CaCO;
+—PAG/ PP —g-MAH /PP/FBREG Ot 19 24 K CaCO34—PAG/POE/ PP -g-MAH
LR, BSE PAG/PP/PP-g-MAHARRIIG], BEAFERMILRERY
BEHURTERERIEI. K 4-16 F1-5F B 218 PA6/PP/PP-g-MAH.
A 416 REHRMANARK R BABAYH
Tahb.4-16 The effect of different addition on properties of blends

Fhss B B/CaCO;  B/#K CaCO, DB/AERSMMYE  BANMERSE

#k CaCoO; #K CaCOy
% 3R A /MPa 88.1 66.5 63.0 704 65.9

LRAE/MPa 22485 2150.2 2150.2 2398.4 21308

TR MPa 61.1 61.5 61.8 61.7 62.8
=% 387 179 18.2 223 147
hirEBE/KIm? 131 8.1 10.0 113 10.9
MERRE/C 84.0 68.0 73.0 83.0 72.0

R 7K % /% 1.6 —_ _ 3.77 2.44
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B 4-16 AT LAE M ik IR 42K CaCOs b R B I 40K CaCO, H2% bk 6.
itk SR BURA BRI . 402K CaCOs H CaCO; Fi2bEE, Tl ek 1R E .
AR SR LR ISR LIRS B . MK REBER TR Hb,
TEARER L E AU AIK CaCOs B R IGE & HE AR IF. X RN CaCO; BE KM,
SRR, CaCOo; MHRERA, HAERIEER T2 RIHERE A
THT SEERRAE. Bl CaCOs BT A S, B 5EMA0 s,
K CaCOs KHLRERKXF CaCO; R FHILL KT, TR AESE U 40K
CaCO; RIE I EHM R R ABAK Y, MTIHR BN AR MR, &
7T CaCOs B FEH.

F 4-17 RRHH ! PP H L9 Hrh

PP PP/CaCO;  PP/#5K CaCO, PPAEfRMEHE  PP/AMREECE
#! * CaCO; ﬁ]* CaCO:;

BEE/MPa 437 36.1 36.7 36.2 38.1
BHEEAMPa 12900 14762 1407.3 1523.6 1518.6
PfEE/MPa 322 36.2 36.8 35.2 36.3
o 3/% 450.6 122.8 353.8 859.0 281.0
MiRE/ kPm? 7.5 9.4 8.8 12 9.4
HERBE/C 810 71.0 72.0 81.0 79.0

‘Tab.4-16 The effect of different addition on properties of PP

R 417 LR, HEAEM PP ¥ ERA, Btk
CaCOy/PP ik RIOSEEHEEEEIYT . S41 PP HIELEE, PPAERIZIK CaCO; KA
WEREBE R4, {B PP/AK CaCO3, PP/ CaCOs HIMPEEEIEE FRE. M
TR ER 5 PP AHERUTFRISE, AR PAG/PP/PP-g-MAH A& H %
MBCEHRIICR Y hIRE . M REH T T REEE AS1% CaCos 55 PA6 HARH
M FER.
4.2 PAG/PP & & &R IEFNHESHTIR

PAG. PP RRFRHARENMAT, HARE. AREM. HERT
KA Besr Akt PAG/PP & & HIR M. A EEMR TR ENSHATR AR
M, Z5REE. BREMKDRSAIPRERF, PAG/PP &4 MHIRTERE. 1k
FUERE. VMRS, BIERERIAE RS —RFNE SRS R k. [l PAG/PP
FERRESHEE N RIER T, TRAMEHESSRE Rt
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B o/ RAR S SN SHRNTMR

BREmE MR, X—%, £FEN DSC. WA EHERPANRF RS
(SEM) FEMITEEN PAG/PP & & & dn tE AR S T o i .

4. 2.1 PA6/PP 5B DSC 534
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Fig4-46: DSC scan at 10°C/min of investigated samples

B 4-46 EAFFAREER A D 10C/min &) DSC 541 2
[1] - [51% % A7 42 PP. PAG. PA6/PP=75/25.
PAG/PP/PP-g-MAH=75/6.7/18.3. PA6 /PP-g-MAH=75/25
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K& 4-46(2)HF1 RN DSC THE 17 4k . M 4-46(a) DSC BG4 BT :
D JERYIR L PA6. PP & B HIFERLEE, (L8 PA6 7 PP W4l 4ME R & D 2
SNESTRRE S, RIGBRIFERHBERR. JHEYH PAC. PP MRS,
ERHIS Hay B4 PAG, PP HFTFRE. XR2EN, HFHFAEEHESYE,
EREKEE-BOHTERN, BASRE. 2) SI3T PA6/PP LEY,
PAG6/PP/PP-g-MAH 3£ PA6 A1 PP HOME MR, XL BB BET s,
KRR PAG-g-PP SLIERMIBATG T 4 dh 9415 3) PAG/PP/PP-g-MAH 3LiB%ch,
PA6. PP KIEBIHAREILIEYIT PP-g-MAH BN F M, MAJLEFRT, &
B PP-g-MAH H¥RBLIE N 33 PAG 45 R KT R, JLBYT PP-o-MAH & &
BE, HHBEM PA6 52 R NER PAG-g-PP 1LEY, MR/ T PA6 2 F
SHRBE, 4 PA6 RGBT
Bl 4-a6(b) 44 RHET DSC R AT HIZR . B 4-46(b) DSC Bl 478 1

IRV PAG ()45 SRR PAG HECKIEERMFHS, X2 HTF PP MMAR
BT R BTEL 403 T PAG/PP 3LiB4). PAG/PP/PP-g-MAH 3B PAG6
0 PP M4 B R MRS, FFREILIRYP PP-g-MAH K181, PA6 F1 PP (& RS
BERMER, XRENER PAG-g-PP KEMEBTER.
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Fig.4-47 DSC scan at 10°C/min of Investigated samples
B 4-47 FA SRR 5 10C/min 4 DSC 5478 4,
[1] - [515 % A 7492 PAG, PAG/PP/PP-g-MAH. PAS/GF-PP/PP-g-MAH.
PAG/ PP/PP-g-MAH/# 388 # 14 # & CaCO;. PAG/ PP/PP-g-MAH/MBSIA 24 4 CaCO,
Bl 4-47(a) hFF KL DSC AB At thzk. B 4-47(a) DSC BHE T
1) #H%1F PA6/PP/PP-g-MAH 3&iB4, SHAT B HEBEIR CaCO, 5 R ) PAG. PP
Wi AULEAREE, 1R Ho BHE MR, XRBSRERD, SksX CaCo;
BT RAEREAER. RENRRINT MR RER, (SERBREN BN
B8, FRAFREABML, WK CaCO AR MRENT R RE
i, R, WRMEEN S REME. 2) B PA6/ PP/PP-g-MAH/E
JEM ML CaCO;, PAG/ PP/PP-g-MAH/FRRRBHEZIESNK CaCOs BT HY
PAG. PP B4MEMRATR, MBBLHY H, M€, 3) PAG/GF-PP/PP-g-MAH 1A R
B PAG/PP/PP-g-MAH 34iE#), PP MR A%, MBRAHUY Hy BEFIG PACHY
B RS Hm BETHE, AP GF 553 PA6 B4,
& 4-47(b) A BT DSC BT IR . AE 4-47(0) DSC B i 44778
AT PAG/PP/PP-g-MAH LB Y, H A MM B HEH92K CaCOs #R R &
PAG6/GF-PP/PP-g-MAH AR, PP #i5M&REMERLFTRN: PA6 TS
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W R AR AL

AR BT, EASMESR CaCo BT RHEREMNEN, RERmRE
AR THARER, 4RdREESRELREH.
4.2.2 PAG/PP B & MR BRES

®

Fig.4-48 Optical mictographs of microtomed sections of PA$
specimens that were injection molded
8 448 PAG EMEAA R A HRARBAR A x 200
ME 4-48@)ATLFEH, PA6 RHERENLRESZSTLRETR, AEH
BRBEEN. BR, WE 4-480)FTR, T4 03 2 i 528 L o 1) f A
B EREEEAMRNTED, BWEANZEZINEIAEA, W
R, B FREESE, BESHRELR, ATEREFES; 0T
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R 6/RAR S S SRR

RMEERERH, STRARER, BHit, REHBERE. AFLE @
B 4-48(Q)fin, HTHHEETR, ERGRINFEIER, JTFH&RRT, AN
WRBRTER, 4RERE. MATERSREZRNES, dTRANY
VIAARK, SFREAHE: WH, &7 AR RERIILBKR, SRiE
Wi, Hilk, SRTAS, SRERKE. WHENREELESERRER
MTTERIET K.

(@)

Fig.4-49 Optical micrographs of microtomed sections of

specimens that were injection molded
B 449 4R HREN N GAARMERA
(a)-PA6 x 500 ; (O)PP/PP-g-MAH x200; (c)PP x200
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FHHCE 4-49(a)f0 A 4-49(c) LE H: 45 PP RISRBESHEN, PA6 &
RN, ZERUK 500 5 FIE R EKKRR, PP R RRTZE PA6 K
K. HE 4-490)RE 4-49(c)aT LAF W, FMARBAEHT, PP/PP-MAH
LRGN R T e PR TIRELLA PP MR IMIE, REPP S
PP-MAH BT

BAAEEFNRRNERERICRERERIEERTSROERKEE,
LA S RIEN T PP/PP-MAH 3L RMN S A L PP M REE TS, LK
JTIBE .

Sl AT

7 J

©
Fig.4-50 Optical micrographs of microtomed sections of PAG/PP/PP-g-MAH
specimens that were injection molded
B 4-50 PAG/PP/PP-g-MAH i AHXMHA 1 A i1 e X BAME A x200
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HTFREMERILRYY, FHRSEE AR, SREEHESMETY
5. MTHRER RARNFENREREESHEH YW, PAG/PP/PP-g-MAH
BRNEBME 4-54@MEENE 4500 R, ERXIES, R-Hiik.
PA6/PP/PP-g-MAH A RN F/EREE, 8L T PAG # PP BMIIAIRIBE R, 4 R 6
A, WE4-5002RE, EEALERFAERRNTES.

(b) 170TC



F SRR EHIEEMIE N

(c) 199C

(d) 120C

(e)23C
Fig.4-51 Opfical micrographs of PA6/PP
M 4-51 PAG/PP ¥ t2MER N x 200
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PAG 1 PP #2245 51, Wk o iR as S f2 s sl al LARF S hn Tt f2
RS RESNEN. WE 4-51 (@)FTR, PAS/PP HEMBAMBIERLEHET
EHIABMBEERRL, PP AN /NRBEATE PAG AR FN, REA
EREW. SREFE PP KEREA 170CH, PP KA, B 4-510)81
N, PAG/PP HEYEMABMBHHRATEW, OB, PP ASEH,
DIERTERL TP HUT PAGO ELEAT, RBRAMMBANE, KA 5-20um. BE
FF 225THf, PA6 FISAEM A, WMEF—F EaE, LBHEREE 199°CH, PA6H
mAE X ER N, (BRI, KRB PA6 RSN, W 4-51(c)FiIR.
LEERE PP KA RERK 120CE4ER, 7F PA6 B4R FEH NI PP NS
d, MEHIAXENEHR, W 451 R. ME 4-5187R, FHIEELE
G, FANE, BEIRABHEEN PPEREA.

4.2.3 PAS/PP & &R SEM 47

Fig.4-52 SE micrographs of PA6/PP specimen, impacted temperature 23°C,

etched by xylene
B 4-52 PAG/PP KK ¥ @& SEM RN, #&EAE 23C, — 7RG
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H SRR ETRES B

ik R SRR 23°CTR M, PRERIEREE AT PA6 F0 PP N Tg .2 /8], EA
FRIEREEP ) PAG B ULEEREE (R PP AB(REF—EHIBTE, MRl
FH ERENERSE. BEFNERALE, T SEM WE, TLIEEREL
WEER AR B SRS, mE 4-52 R BoR SR i T
HIE. AT HEEWABSHICBYMARRE, EREANER PR 2 4
/NEE, BB4r PP ARAEZ bk

A 4-52)F EH, PPHESZIMSERT LR TWELNE, ABEEK
BN HNERCRA. PAG/PP LRMBHENHMEEH, WESTEH. PP
AR, FURRBR T AECT PAGS ELAMTF, BAESMHRTHA, KEE
5-20um. B PP MAUHIRLS PAG6 2 fhiE) i R EREMT. #—BHK SEM M
B3, TTCimR M RR SRS, WA 4-520) LRAmNE, THE
¥, XA PAG 0 PP (AR M.

(@)
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RBE 6 RERGESHEHBNTA

®)
Fig.4-53 SE micrographs of PA6/PP/PP-g-MAH specimen, impacted temperature 23°C,

etched by xylene
B 4-53 PAG/PP/PP-g-MAH # X #i&é) SEM R A, k3 A 23C, —FEAk¥FG
MHHE 4538 4530)FTLEH, EHRANKRKEET.,
PA6/PP/PP-g-MAH & REAR B EH PP AN ERARE, WHEH . SEM I
BAEHH 20000 £56F, W 4-530)BR, BRRFMRDORE PP 4-HUHE R HE
2\, TR PP AHAERL T ZE PAG Bidd, H5R kN A mmis;
SHANEBEEZES R84/, 4 05um. ZRBIAELELES
PP-g-MAH H)RE LS PAG MR R £ T2 RN, B PP-g-PAG LB R
PAG6 / PP & & MA MOIMAR,
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©)
Fig.4-54 SE micrographs of PAG/GF-PP/PP-g-MAH specimen,
impacted temperature 23°C, etched by xylene

A 4-54PAG6/GF-PP/PP-g-MAH X} Wi da 4y SEM R A, &84 23C, — PRI G

Kl 5-9 4 PA6/GF-PP/PP-g-MAH £ BTTE i) SEM Bl . A BB 4-54(2) 1] 4-54(b)
ATLEH: RERANEOESE, FHRY, RFRHEOBROWEY, BT
FEREPETRANBE . FKESEERENIRR, BESHRBE—2RER,
BT 3 RET SEARNRESH L BE, ATNLNERRERZIEW. §
BRREAFEMEARBENRET LS LE RN KILA. ERARTEEER
Hrie, REMRD EFRUTADITHILRA, £ 0.3um, WA 4-54c). *f
TIXMIRRNEHIRA, WEEMRLS PP-g-MAH SR EA-G w282
hi= pp.
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FEHHELEHRELMRL

@
Fig.4-55 SE micrographs of PA6/GF-PP/PP-g-MAH/medifled nano-CaCQ; specinzen,

impacted temperatare 23°C etched by xylene
B 4-55 PAG/ PP/PP-g-MAH/ZCH 24 A BB 45K K Wi Er 69 SEM B 1,
FEBE 23C, —FRAGNEG
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{H35{5L PA6/ GF-PP/PP-g-MAH A%, BREMAEZRNFTE, FHHERHE
BE. REMZRATAEEZEXRHNE PP 5L STHESREMIEAE CaCO, 55 %
EHiERAX.
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YA MK LY PA6/ GF-PP/PP-MAH 1A BRI %.
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