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Fig.1 Mechanical properties of PA6/GF composite materials
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Fig.2 Remaining length of different glass fibers in PA6/GF composites
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Fig.3 Effect of glass fiber on complex viscosity of PA6/GF composite materials
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Fig.4 Effect of glass fiber on loss tangent(tand) of PA6/GF composite materials
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Fig.5 Morphologies and cell structural parameters of foamed PA6/GF composite materials
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Tab.1 Density and mass reduction of PA6/GF composite materials

Density/(g: cm®)

Sample Mass reduction/%
Solid Foam

PA6 1.131 0.923 18.4
PA6+10% 3.0mmGF 1.209 0.989 18.2
PA6+10% 4.0mmGF 1.212 0.994 17.9
PA6+10% 4.5mmGF 1.214 0.991 18.4
PA6+20% 3.0mmGF 1.286 1.018 20.8
PA6+20% 4.0mmGF 1.293 1.028 20.5
PA6+20% 4.5mmGF 1.288 1.023 20.6
PA6+30% 3.0mmGF 1.387 1.107 20.2
PA6+30% 4.0mmGF 1.378 1.101 20.1
PA6+30% 4.5mmGF 1.381 1.105 19.9
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Fig.7 Mechanical properties of PA6/talc composite materials
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Fig.8 Effect of talc powder on complex viscosity of PA6/talc composite materials
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Fig.10 Morphologies and cell structural parameters of foamed PA6/talc composite materials
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Fig.11 Heat deflection temperature of PA6/talc composite materials
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2.2.5 PA6/Talc & 4 44 9 & A % L : Tab.2 2N PA6/
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Tab.2 Density and mass reduction of PA6/talc composite materials

Density/(g- cm™)

Sample Mass reduction/%
Solid Foam
PA6 1.131 0.923 18.4
PA6+10%1250A 1.187 0.967 18.5
PA6+10% 818A 1.184 0.964 18.6
PA6+20%1250A 1.246 1.009 19.0
PA6+20% 818A 1.251 1.011 19.2
PA6+30%1250A 1.328 1.068 19.6
PA6+30% 818A 1.331 1.071 19.5
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Fig.12 Mechanical properties of PA6/GF/talc composite materials



11

301 |
30 2 B 30f . B
o I-195 pm I-196 pm
g goof I . 20t !
Q Q i \ [} il
E El y El
I & 7 &
2 8 ‘ \ 3
= = 1of , ﬂ = 10f ’
| —
050 150 250 350 050 150 250 350
Cell diameter/pm Cell diameter/m Cell diameter/pm

@

(©

Fig.13 Glass fiber remaining length and talc powder distribution of GF/talc composite particles with m(GF)/m(talc) of (a)10/20,

(b>15/15 and (¢)20/10

o, MBS BRI AR & BRI, W Fig.13
(a) AT/, 1 2 (1030 A0k BELAS T B 2F (9 43 85, BEAS T
HEMECRE T R 52 T, FRAR T A 8 L],
1 Fig.13 (b) F Fig. 13 (o) s, 1R A H Al 47 4R
() B B 2 o 8 X &, ;AR ROSH A0 4E B (1 A AR
H A4S 8 A2 Fh A8 Bl A8 T2 &4
B RERIIR . AN, T AR A SRR
DA S 7= AR B 22 (1) 55 1 ST, X 8 5 B0 [RD S i & &
N, AN GF/Tale K1 1) &2 & Mk 2 PR AR T 40
WA YA R B S M. 2 GF/Tale 1) 51 & tE
N 20/10 1, 1% 55 AR T 2 MR R A BT PAG6
B B3R T IR0 T AR L b, R BN B AR L .

2.3.2 PAG6/GF/Tale £ & #4495 ik & 12 f : Fig. 14 4
PAG6/GF/Tale 5 & M B} 52 5055 FE L BUFE A R 1 55 # 4

(2) 100000 [

——PA6
—0O— PA6+10GF+20Talc
—/—PA6+15GF+15Tale

10000 — pa6+20GF+10Tale
—— PAG+30GF
21000
<
=
* 100
=
101
1= : ' )
0.1 1 10 100
w/(rad- s™)

KXk AK . f#EF GE/Tale 55 PAG6 1) )5 & Lt A 30/
70, HEI R, B S SRR A &0 &, B4
AR I 52 50 380 % T 4 K, BFE DR T I e s . AR
I8 R A 2 M 25 R PR AT e 2 A M B IR
A VBRI S M0 B R B 3 S T R X A AR R AR
PERE IO 52 W /0N, [N L 7E PAG6/GF/Tale SLiRAA R,
PEEG AR X 2 A MR AR PR BRI 2 o5 B 2 S
Lo BAFE =M, EEMEHIEHEEA &, Bt
FE IR 1 B AIC, i W FLJs A sip 1 T o, i 2 AR R, TR
PESE Tt BN 20 phr 347 A1 10 phr ¥ A8 1 2 & 41
KL, F AR PERE 5 B 4 4y JH 78 30 phr BT M E A M
BT , 2% B 3% L 49 () GF/Tale B & ki 7 th A5 B T 2
PAR RSN g

2.3.3 PAG6/GF/Talc £ & # #+84 K #47 A : Fig.15 A
PAG6/GF/Tale & 1 52 & B4 BE 1) 38 AL T 300 B 1 5L 45 1)

(b) —o— PA6

—o— PA6+10GF+20Tale
1000 —— PA6+15GF+15Talc
—— PA6+20GF+10Tale
—0— PA6+30GF

100

tan §

w/(rad- s™)

Fig.14 Rheological properties of PA6/GF/Talc composite materials
(a): complex viscosity; (b): loss tangent(tand)



12

25T

D=154p.m

- 20 Ny=8.16 x 10° cells + ecm”
s
215
5
210
&

S5F .~

[0]

30 90 150 210 270 330

Cell diameter/pm

D=110p.m
7 " N,=1.68 x 10° cells * cm”

[

0 60 120 180 240 300
Cell diameter/pm

Frequency/%
(5% (98]
(=} (=3

—_
(=

=3

D=142pm
| No=9.69 x 10" cells + em”

0 60 120 180 240 300
Cell diameter/wm

40f(d) D=87 pm
< N,=3.08 x 10° cells - cm”
X .
=30
Q
g 3 s
2.20 K 3
& ” T
) ’l ﬂ H
0 60 120 180 240

Cell diameter/pm

Fig.15 Morphologies and cell structural parameters of foamed PA6/Talc composite materials with m(PA6)/m(GF)/m(talc) of

(2)70/10/20,(b ) 70/15/15,(¢)70/20/10 and (d ) 70/30/0

ZH . MEEEERPESSENEM, KIBEEM
RF ¥ FL R SE AR /N, L% RE B s TR B YR AL o A
A, B SR L AL IR, REEAM
RO A TERER BV KL R . WHTFTIA, /£ PA6/GF/Talc
HREART, REEARTHHBIESE, 4
AR 5 B P R A Ak e P i 2 3 K WAL TE AR K
ik e v L BE W DA 28 527 B 5 Z IR R [ R A SE T
ANRAME, 6B R SRS, I NIE AL
SER I 25 o Fig 16 I L 45 038 20 o35 1) 8 A
PR T AR M i 45 . BB 4N A
W 1 5 & EE A 20710 1) PAG/GF/Tale & I8 & & ¥ L,
HALRBUN, FLB R, 5T, AL A5 1 S35
B AL T H AR L, R BONEAE N E SR L

2.3.4 PA6/GF/Talc & & #4649 #4 % 75 8 & : PA6/GF/

Tale & & # K} 10 #4523 B 40 Fig.16 i zx « ImA
GF/Talc & & 1K )5, 5 & M B 2 T2 iR FE AH £ PA6
MR EMK, EE SR TR a S &M,
A PERE B B TR iR B B = R A
Ko R AR AN AR R R 5 I HE R AL AR AL
Bo TR K R B B AT 4 A BE B A ORE I I A 1
e, PO FLRE L, 0T 52 Rk IR 3R TR R BE R A
g . JUH 2 GF/Tale B 5 & L H 20/10 B, b )
WA MM AL XES, A R4 E i
HAER, B 7] #e DL 2 FpE N8 BOR U, 5 A5 MRS
iV BB B T, T R B A RE A A MR AR
TE A, DRI R TR B v T A AT L, FF 5 PA6/
GF 2 A M kL1 #8 TE 0 B A, R R 1 i 4
PERE



13

Tab.3 Density of PA6/GF/talc composite materials

Density/(g- cm™)

Sample Mass reduction/%
Solid Foam
PA6 1.131 0.923 18.4
PA6+10GF+20Talc 1.355 1.098 19.0
PA6+15GF+15Talc 1.354 1.092 19.4
PA6+20GF+10Talc 1.357 1.085 20.0
PA6+30GF 1.387 1.107 20.2
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Fig.16 Heat deflection temperature of PA6/GF/talc composite
materials
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(I.National Engineering Research Center for Compounding and Modification of Polymer Materials, Guiyang
550022, China; 2. Guizhou Material Technology Innovation Base, Guiyang 550022, China)

ABSTRACT : polyamide 6(PA6) foam composites were prepared by chemical foaming injection
molding using glass fiber(GF), talc powder and glass GF/talc composite particles as reinforcement,
respectively. The effects of glass fiber length and content, talc particle size and content, and glass
fiber/talc composite particles on mechanical properties, rheological properties and foaming
behavior of the composites were investigated. The results show that glass fibers can effectively
improve the mechanical properties, heat resistance and rheological properties of the materials,
enhancing its foaming ability. The glass fiber with the length of 3 mm is the most beneficial to
improve the performance of the PA6/GF composites, but the density of composites is too large,
which is not conducive to lightweight. Although talc powders have limited improvement on the
properties of the composites, the density of tbe PA6/talc composites is relatively small, which is
conducive to lightweight. The components of composite particle GF / talc can be complementary
and synergistic, which overcome the shortcomings of single filler. Especially, when the mass ratio
of PA6/GF/talc is 70/20/10, the composite material has high strength as well as lightweight
showing good comprehensive performance.

Keywords: polyamide 6; glass fiber; talc powder; foam



