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Properties of PP Composites for Automotive Parts Packaging

JIA Li-jun
(Henan Mechanical and Electrical Vocational College, Zhengzhou 451191, China)

ABSTRACT: The work aims to study the impact of nano-alumina (Al,O3) on the mechanical properties and combustion
performance of PP/MHSH/AL,O3/N-P composites. First, MHSH and Al,0; were subject to surface modification treatment.
Second, PP, MHSH, Al,0; and N-P were mixed together by a mixer. Finally, PP/MHSH/A1,0;/N-P composites were pre-
pared by melt blending. When the mass fraction of Al,0; added was 8%, the mechanical properties of the composites were
better, but the mechanical properties of the composites decreased gradually with the increase of Al,O3 content. When the
mass fraction of Al,O; was 5%, the limiting oxygen index (LOI) of the composites was 23.6%, and the flame-retardant
properties were obviously improved, but the LOI growth rate of composite system was slowing down with the continuous
increase of Al,Os filling content. The mechanics and comprehensive flame-retardant performance of the composites were
the best when the mass fraction of Al,03 was 8%. In conclusion, Al,Os3 is dispersed well in PP base material after the sur-
face modification treatment, and the treatment also works to reinforce and toughen the PP composites, and also improve
their flame retardant properties.
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FEAR BEE, K8003, HE A KRS
WA RAF; BERREEMAT, 10 pm, b¥EHCEASE
WATBRA T ; A -BEHLAF, Doher-6003, kifd/NTF
1.5 um, ZRZEWHEMRMLTAHRAA; Eibsh, TAP-
A21, SEHPRiAE 40 nm, HERBEA N 20 mYg, BiEK
THM R BR AT DORREF AR N, PP-02,
MRS TR R A IR, KH550, FEaL
A THMBRA R MARRREE, HC-100, AKTEE
B ABRA T K OB, srbral, E25gEmkes
A PR H

FEWAS: BT, DZF-6050, iR
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Nl iR s AL, JB-300C, HLT O fEIREAL,
WDW-200, 5frg it & il mplAa R itEAw; SEM,
S-5000, H7Z Hitachi; SEHEEX, S8053X, LigHr
TR A R F s BRI, UL-94 # A,
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BN 4%8 Z SR, 70 'C K, BEREAAT,
SR J5 ¥ I MHSH 5 119 2% FR BB IS R ey , L A
T A K S EEIF AR 1, 500 r/min Z5 1 T 4k &2
itk 30 min, ZHUEH RS R =R TR
H, A EE AT ST a5
et MHSH! 4R J5 Bt 20 mL KH550 {5551 A 800
mL [ EET/KF, 70 'CF/KE, 500 r/min 2544 F §i
F£ 2 h, SRIEFRBGE B 90K SR I I A 8 7K,
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Tab.1 Components of composites

fiiE/g

AL,O;

e N-P o
i B JihE
f PP PP-gMAH MHSH 4  ALO; /MU
o [}

7 "’

1100 10 15 10 0 0
2100 10 15 10 6.6 5
3100 10 15 10 109 8
4100 10 15 10 139 10
5 100 10 15 10 221 15

1.3 MK 5RAE

1) frfdsg B, FIHEBE 7T Reilml, #% M8 GB/T
1040.1—2006 FEATINL, MR 25 °C, FEahh
WP A, PIEE A 3 mm/min, HRZAZERES L
FEDU A 1 -2

2) s, FAHE T EEIRAL, # M GB/T
9341—2008 HFEATMIL, WHAWREE R 25 °C, FEMRSE
A 80 mmx10 mmx4 mm, 25 #H &N 2 mm/min, #x
LG 5 AR I Y- YA

3) spuR . AR ER vp IR AL, #IE GB/T
1843—2008 HEATMIL, MRy 25 °C, Josk A,
AR ST 80 mmx10 mmx4 mm, LRI 5 4
TR IR )~ 34 1R

4) PSS, WHAFE S o s Wi e 5, D
TR A o T TR A T 4 A

5) RBErERE . KT EER RS, FHBR B A,
FERR ST 125 mmx 10 mmx3 mm,

6) WA E . FIHAIEEIL, %K GB/T
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2406.2—2009 FEATMEL, FEA R STA 80 mmx6.5 % PP/MHSH/N-P & &M AEH 317 MPa £/ T

mmx3 mm, 24.3%. BRI FORE, fifinm s Jokl K
Ja AR, FHEREMYK ALOs X PP/MHSH/N-P &

2 HR5ITR BRPRHELAT RAE . Rk ALO; oA K
. f) L T RUR 2 T B M 5 A H 3 e A A
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SRS EERE PSR S YERET K . RN E S M ENL 5 ERIVE T 5 iU BE4SS 5, I IAh ) 3 i 58
i B | A5y 5 R A ok e R ot SRR R AR b ) WIED TR, fEmE A MR RL R, Mgk
LA 1, ALO; JT B KU IS 8%, KEMAEN ALO; 1ERE

MK 1a TUAEH, S0k ALOs MIH T ECN W3R a5 L AEWE, IR RBE , S8 A MR
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Fig.1 Mechanical property of polypropylene composites with different Al,O3 contents

HIE 1b ATLAA H, BEEAK ALO, AR,  PP/MHSH/N-P A MK, whdiiRfE N 7.0 ki/m®, B
RN A FR S R R SR R BN e R F ALO; SRR Y ARZE I, R EE ALO; & 7y
INIREH L HYK ALOs BN ECR 8%, BA BON 15%E, EAMRHERE N 5.7 kiim®,
BEORL B 25t SR A B e K {E 477 MPa, ML, SRAIREMESEK ALO, SE PP/MHSH/N-P,
PP/MHSH/N-P 2 541 £ 39.2 MPa #2151 21.7%. 52 HOREBY oh ol R R ARAR I o SR M g 0K
MR MBI ECN 8%HIARMIE ALOs HUFERS, E&  ALO; HFEEGA K, HILLES LK 1c, Mgk
MRS M5 By 43.6 MPa, iX EEZKVBMMEE T ALO; MR ECN 8%, KA BRLIY vhdi s B2 15
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I R BRSSO MHSH K kI/mP #2085 T 13%. MR B4 8% 0,
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gk ALO; TER NI E G EHh S MBI, B SHBEAEN, RSB S, m7e A
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384 23

PO IR TR R VMG B 5 M B RERTE 5T 99 -

D o A B X el ) R PR ™ T 7 A A X W B0
T R M ST A, T AR SR N R A R
A0 A R A B 8%, &Y
e RIS, 1R R R BB, FRAILE
AR, HAam s, dEaEaehs
XF MHSH 52 /R 38 %, 760 T & I8 85 U1
FIFERTT, MHSH RGFATREARAD, FRARIAR R A9 1E o
HER R R R

REGK ALO; FHE AR b iE SEM
e 2. thIE 2 v LA H, PPAMHSH/N-P Z & 44
REwh A KR LR, X R R A AR B bl

d 10%

N 7EE, MHSH MRS SE 4 bk 2 i, MHSH
R R P p i N T, R EE AR
f£ PP/MHSH/N-P Hm A AL, Wi 2875 5
ELWTT I B R A A AL 4 (R AR A AR
T R LAk RN AR A W RE B o B A B U NS TR
IEZEH MHSH 5 R NSRBI R, 5Lk
F12FPEREM WA o RO, BE R v B ) 4 kel
PR, U ERT, S E S EUNT
8%}, HARHE IS BE RN LR, Y o
BKT 8%HT, ALO; fEFARTFIFER AR, WK 2e,
5 ik ik pe A b A — 2

e 15%

K2 Al ALO; B A BCR NI E A R b Wi E 5

Fig.2 Impact cross-section morphology of polypropylene composites with different Al,05 contents
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Fig.3 The change curve of LOI of polypropylene composites
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BIEAR . RBeRJe B, t+6, BYBHEIN 10 s (<10 s),
HIRBEH BN V-0 9%, 5 AlLO; ¥ PP/MHSH/N-P
BAMAEEA B BIAER .. BEE ALO; 7 & 1Y 4k
SEHE, ZA MR TE B AR CIE TR IE L R

FIRLREAS AR BRI Je B, MR R IMA V-0 9L,
ISR ALO; BT B mHe i, A MR R B 3
BN, B ALO; % PP/MHSH/N-P & &k kH)
B ek 2 AT — 2 IR AE

x2 EEMEHE UL-94 Bk sE MK

Tab.2 UL-94 combustion performance test of composites

REE nls tfs ty/s WERN RESURBIEN ARSI E BB AP R/ (mm min ")
1 5 16 0 T V% = & V-2 18.6
2 2 8 0 ek v & & V-0 16.3
3 3 5 0 ToiH #% & w V-0 15.9
4 2 7 0 ToiH #% & w V-0 14.7
5 2 6 0 ToiH % i g V-0 14.2
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3 4k
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