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FLZE I CAEBAT 52

B2 H H AT AR R B — T S48 55 s Jn &) PP
b, TSR B AN TR AL G F 45250 A2 PP
HRAIF ST XS PP YT S48 AR M 2R B B B
PR, AT F AR AR S R A0k / AR
PP S RE . J1ERR AR RE A2, FE I AT
PP (i FHEEHLERFISE A KR, Sy it — 24 J 4 AT i
H45E PP A0 T HERRE RIS S5

2 LIGERN

2.1 ERMESNHREE

1) SEEG M Rl RAEELE, Tegomer V-Si 4042,
I BIFERESE (hED) BORABRAFA T RN
( homopolymer polypropylene, PPH) , T03, {F¥8%% .
Preede, whEAAL TR BRA A= WA,
2500 H, .

2) SLH AL A ' . FF ML, CTE 35 PLUS
AL BHMERE (Rt ML R R DIRIHL, LQ-
100 A, ZE N TR ARSI HLICA PR R AL,
MAS60/260G #Y, ¥ RIBHLE A RAF; SERT
TR, B D RS AR A T RBRAL,
CMT4104 B4, GEIHT = SEAPRSIN A w5 b ige AL,
PIT5507-2 B, TRIIGHT = JEAPRMG I 7y gAY,
Model 430P %Y, f#[% Erichsen 23 l; {4221%, C17800 %
FE[E Xerite 23 )3 FAHGH T B35 ( scanning electron
microscope, SEM ), Phenom G2 pro %, JE[E FEI 2\ Al;
PR 685, DM2500P %Y, Leica 23 w); 228474l
PYY ( differential scanning calorimeter, DSC ) , Q20 %!,
FE TA A Al BEYE /B Sge (Y, FPT-F1 &Y,
R 22 LR AR BRA F]
2.2 @A /PP MBESKR /PP EAMEBH&E

BT 10 PP WA AR BE UL 1 L
FEARERRE, IEXFAS [E] B L AR ORE S 2R 5. o PP
BFEBURA ML, U £k F R RE E bR
BGE, GRIRFET LR ( EHLRATEEE 200
r/min, SEFFEOEEEIERE 170~205 °C, HLKIREE N 205
C) ;5 MRS E A (80°C,
8h) , FMUFRIc. BT IS kDR B 5 — R
GIFESS, TCE 24 h G T 1A AR

F1 EFHMYEELL

Table 1 Material ratio of each sample

o PR TR H
R dh i ik T ey
1# 100 0 0
2# 100 10 0
3# 100 20 0
A# 100 30 0
5# 100 20 0.25
o# 100 0 0.25

2.3 tEgEMXFnRAE
2.3.1 A FreewaX
1) PrfhPERE. il & MEE IRk, 4% GB/T
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1040—2018 (¥RHARPERE AT ) AR 5
FrfPERE, PUHEARN 50 mm/min, & 5K, ®EK
EIRBOT P

2) Izod St ppilisi B . SR 2 oh i i B AL,
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MR ERE, DU 10 Wk, eSS RBCEHME.

4) EEIEFRE, REESE / R S m e A,
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5) Ml EErERE. RA TR IO S E K
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SR 25 R Al B A SO AL it R AR RE .
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THELZE 250 CAFETHEFIREIR T
233 4Rk

K F Do S e i e S i ek g . i
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FECAT B ES T 13.87% A1 20.62%, i B (il FE A%
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i i MO el Y58 A A NG I (ERE e
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55 14 AL 3# F1 5# B Pl s B2 A & T 1.67%
1 15.83%; BN T REEALER S# LEARUS IR AR L
() 3# npli o R AOR B 2, X RBIMAREA
B nT R ARy /PP R ph R . 5 1# ML S#
1 6# A Hh 5 EE A 3R T 12.42% Fl 1.66%, s
AR S# LRI AR o# SRR E L,
X R BTER L SARE /PP HIN A ARy AT R B H2 i b
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MPRHY 12 ERE, O — TR EE R L B TR R
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Table 2 Mechanical properties of the samples

MR bR WRRMRR S iR AR/
FE i MPa % MPa MPa

1# 40.2+090 2325+17.12 48.0+0.83 48.3+1.01
2# 39.8+0.54 1422+1885 57.9+0.33 55.0+0.60
3# 383+1.27 127.8+8.62 48.8+0.37 57.4+1.03
4# 36.4+0.33 89.3+1330 582x0.37 55.1+1.27
St 37.0+0.24 127.6+5.24 55.6+0.62 543 +0.59
6 38.4+0.56 250.2+24.81 56.1+0.43 49.1 £ 0.60
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Fig.1 DSC curve of PP and composite materials
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Fig. 2 Polarized microscope images of PP and

composite materials
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Fig.3 SEM pictures of PP and composite materials
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ST, AR SR P L A U 0N
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+*3 PPRESMEMXAERRAY

Table 3 Surface friction coefficient of PP and composites

b 1# 24 3 44 54 6#
BEMEZEEL 0.107  0.054  0.084  0.102  0.065  0.091

PP M HE S MEIEEE M E2ZEE (AL) W3k 4
Frise ME4FHL, M AR EE A PP Y 10%
BF (2#) , L6 3#. 4# MOEHW AL ER/DN, WIRERE D
BT AR LE PP IR 45T, VR M SRR 9 1
AOB R R TRMRAER, BN B R R AR A
SATIS MR R A A R . FEE AR SR
B, WABTE PP B HCTRE, AN B IR TR
FEX AR,

F4 PPREASHMHEIBEHEEE

Table 4 Color difference value of PP and
composite materials

FE 1# 24 3t 44 5# 6#
250 4.44 1.88 251 242 0.77 049

HIZE 3 FI 4 I, S# MORHRYEE S R0 AL #8
R BEREAR, — D7 T2 R A SRk AUt 1 by — i
M, Hor FHERBIT AR BIARLIZHT, L — =R,
SEHIARTEREG , Al shil o i 75— I
AR R R RIAE R £ g, LUK R . 1X 3R]
Al AR R S 7 A2 DR

HE— 2R 't L BB A% PP K S G bR 1
BIROE, ZERANE 4 Ps. I 4 aTRUE Y, 14 3
IR AR HLAIRARS AR iU S R T8 2 AL AR 32 A
XEEIB/I, e S# SRR B LR BE AR/ X
W1 PP AR I AR A SR B U A R i A1k 4 i
FEVERE, i[RI AT £k R R A U ) A P BE
fE, HE—PUESE T

d) 4# FEbh
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35 #MEIARMBERZHEHR
PP N H A G ARV R IS I I A TR LA SCRITIR 1Y)
SR YRR AR, g s AE 5 s
x5 PPRESHEBBRESRE

Table S Wave trough depth after scratching by
PP and composites

FE A 1# 24 3# 44 5# 6t
WA /um 1037 628  7.09 1081 583  3.39

o

NFE S TS AT LAE H e 14 A b 10 61 482 X RN R
BRI A2, SRR AR, ARz g (&
5a) . WK /PP (2#, 3#. 5#) AHHLTF4E PP (1#)
H AW R/, Bz AR By e, XAl
BB PR by LR T 1 A R R4 R IR, FEANR:
A ST, SEEL Z MEE K, sz 3
%mﬁﬁ%ﬁ%ﬁaowﬁﬁ¢@ﬁ¥ﬁﬁﬁk$
HHAER, MEERERME. S#. o# FEih 35 34,

4 PPRESHEIBENBLEHEEE Ho, LA TR DA Kz (R B B RRAIE ([ Se
Fig. 4 Polarized microscope picture of PP and 50) , X RUIREESALEREA AR LR Y BE 15 5
composite materials after scratching B, JrRedcE RS AN 1 E A,

30X l
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Fig. 5 Ultra-depth 3D micrograph of scratches on PP and composite materials after scratching
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Preparation and Scratch Resistance of Talc/Polysiloxane/Polypropylene

LUO Linyuan', FENG Jianxiang', LIU Yuejun', CHEN Yifeng', LEI Xin', PENG Simei', MAO Long’

( 1. Key Laboratory of Advanced Packaging Materials and Technology of Hunan Province, Hunan University of Technology,
Zhuzhou Hunan 412007, China; 2. Key Laboratory of Polymer Processing Principles and Application of Xiamen City,
Xiamen University of Technology, Xiamen Fujian 361024, China )

Abstract: Using polypropylene (PP) as the substrate, talc and polysiloxane as additives, talc / polysiloxane / PP
was prepared by melt blending. The effects of talc / polysiloxane and talc of different proportions on the PP physical and
mechanical properties and scratch resistance were studied. The results showed that compared with pure PP, the bending
strength and impact strength of the samples with talc powder were improved, while the tensile strength was reduced.
The addition of polysiloxane led to certain improvements in PP’ s bending strength, impact strength and elongation
at break, and the tensile strength decreased slightly. The crystal morphology and morphology of PP modified by talc
were destroyed, and polysiloxane did not affect the crystallization of PP. However, the addition of talc and polysiloxane
would improve the crystallization performance of PP. There was a complete spherulite structure in its matrix, and the
crystalline peak area was also significantly reduced, which was conducive to crystal formation. By adding talc powder
and polysiloxane PP at the same time, on one hand, talc powder increased the hardness of PP to improve the scratch
resistance of PP, on the other hand, polysiloxane acted as a compatibilizer in PP, resulting in the good compatibility
of PP and talc powder by coating on the surface of talc powder to act as a scratch-resistant agent to reduce the friction
coefficient of the material surface, so that the two cooperated to further improve the scratch resistance of PP.
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