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The Influence of Relative Humidity on the Impact
Properties and Morphology of Polyamide-6 Based
Composites

Si Chen, Yong-jie Wang, Yu-xin Dong, Xian-jie Gong, Li-dan Fu, Xu Wang*
College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou, China, 310014

Abstract: The influence of relative humidity on the impact properties of polyamide-6 (PA6) based composites was
discussed. The crystallinity and glass transition temperature (Tq) of pure PAG were researched with differential
scanning calorimetry (DSC), and the impact fracture surface morphology of PA6 based composites was
investigated by scanning electron microscope (SEM), respectively. The results showed that the water absorption
and the impact strength of polyamide-6 based composites were larger with the higher relative humidity.
Furthermore, the glass transition temperature of pure PA6 was decreased with the water absorption increased. The
impact energy applied on the PA6/EPDM/nano-CaCO; ternary composites prepared via two-step was dissipated by
the fibers, cavitations and shear bands which were induced by “sandbag” microstructure particles finely dispersed
in PA6 matrix. Therefore, it had higher impact strength and ductility than PA6/EPDM binary composites or
PAG/EPDM/nano-CaCOgternary composites prepared via one-step.
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Table 1 The volume fraction of each components of PA6 based

composites
PAG (vol %) EPDM (vol %) Nano-CaCOs

(vol %)

EO 100.00 0.00 0.00

E1l 70.00 30.00 0.00

E2 70.00 25.75 4.25

E3 70.00 25.75 4.25

E4 70.00 0.00 30.00

iE: PAG BEh 1.13x10° Kg/m®, EPDM [} 0.88x10° Kg/m®,
nano-CaCO; B & 2§ 2.71x10° Kg/m®.
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F 2 FEEMIEET PA6 BEE S EIHIIRKZE
Table 2 The water absorption of PA6 based composites on different % u EOPAG
relative humidity ~ OF © ELPAGEPDM
e A E2:PAG/EPDM/nano-CaCO,(one step)
g 601 v E3PAG/EPDMInano-CaCo,(two step) B
EO El E2 E3 E4 = < E4PAB/nano-CaCo, M
5Ol . P S
HIXHEAE50% 0147 0126 0122 0133 0.085 g .0 ¥ L] i
&
IR 100%  2.762 1.980 1.919 1.785 1.228 E ol 1 I %
1
[]
3 . 4 PAB(EO) . PAG/EPDM = 5t £ & # #l (E1) . ol .
PA6/EPDM/nano-CaCOy( — # 3% ) = 7T & & # # (E2) . . . -
10 - z
PA6/EPDM/nano-CaCOy( B # 3£ ) = 7t & & # # (E3) #n 1 4 4 +« 4
PA6/nano-CaCO; Z it & &##4(E4). R P © elo % ™
Relative humidity(%)
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4 PA6 [l BERRA, 344 5 nano-CaCO; I
N B & T b s, 1 RO nano-CaCOs PR
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Fig 1 The effect of relative humidity on the impact strength
of PA6 based composites
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Table 3 the crystallinity of pure PA6 on different moisture content

T (C) Teset (C) X1 (%)
T 188.9 191.5 40.6
HIXFEE 50 % 188.7 191.5 40.3
HIXHERE 100 % 188.6 191.3 40.0

E: T AEREE, T.. ABRKERLE, XABRE.

HI3E 3 AT L, 7K 735 S A X4l PAG 145 it i
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JEMER Tg o 7.56 Cs [AIFE, ARXEEE 100 % Bk
B A8 JEIER) Ty h 2.39 °C. mJ WLEHA K525 i)
FETN, 4l PAG 1) Ty iZ M 1 I o 122 H T /K i A5 14 99 77
VR, K& BAR m il PAG /> T-HEBU i, 4EBHE
ARy, ITAERE PAG ) T, BP0,
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Fig 2 The effect of different moisture content on the glass transition
temperature of pure PA6
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[ 3 PA6 EE &M E#iE SEM BI(FF k8 mE A
T)(x1000): (a) £k PA6(EO); (b) PA6/EPDM L& &##I(EL):
(c) PAG/EPDM/nano-CaCOy(—#73%) = T E &##4(E2); (d)
PAG/EPDM/nano-CaCOx(=#3%) =t E & ##HE3); (e)
PA6/nano-CaCO; T & &1 #4(E4)

Figure 3 SEM micrographs of impact fracture surface of PA6 based
composites (headed arrows indicate impact direction) (x1000): (a)
pure PA6 (EQ); (b) PA6/EPDM binary composites (E1); (c)
PA6/EPDM/nano-CaCOj; (one-step) ternary composites (E2); (d)
PAG6/EPDM/nano-CaCOj; (two-step) ternary composites (E3) ; (e)
PA6/nano-CaCO; binary composites (E4)

2. DSC 73#rfsth i T /K 7E 28 -G rhokd B8 93 0] (1) 1
H, REWS TRBIEEh R Y, MR T RS
YK Ty, {401 PAG 1) Tg AT T 52.06 CREA
AHXSIE S 100 % 1) 2.39 °C;

3. SEM i W7 1 JE ST 5T A Sk B 25 vk A )
PAG/EPDM/nano-CaCO; — Ju & & # kL & A #5) 73 1
PPES LR T, e TR R R INAT 5270, I
P R IR = A By D)y RAE RN S E I B, BT
R S .
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