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Abstract Conductive polymer composites, with good flexibility, adjustable conductivity, easy forming and low pro-
duction cost, can be used as functional material in many fields for its antistatic properties, electromagnetic shield-
ing/microwave absorbing properties, and presgeneperature sensitivity. However, in the process of processing, storage
and use, due to comprehensive influence of many factors, aging will inevitably occur which will lead to deterioration

2018-03-19f, 2018—-03—-2L% ], 2018-03-21% 44 i K 3.
1) % [ RBFF A4 (11202110 11472141 U1330101)F1 5435 117 SR FH2 54 (2017A610046)4 B35 H .
2) kW te, ¥z, FEMRTIR: S A MK E-mail: zhangminghua@nbu.edu.cn
SR RIRE, AE, TR, J05, MRARE, Sk, Z1kxt PRSSFsT B A SRR M BB SRS e BE A SZ IR, J) %4244, 2018, 50(3):
517-526
Zhu Zhenhua, Shao Baijun, Wang Jun, Shao Yu, Chen Jiankang, Zhang Mingfer.dE aging on structure and stress relaxation [of
PP'SSFs composite€hinese Journal of Theoretical and Applied Mechan®&18, 50(3): 517-526




518 7 ¥ ¥ Eid 2018 F 2 50 &

of the properties. In this paper, F35Fs (stainless steel fibers) conductive composites were prepared by melt-blending
and injection molding. The specimens were subjected to accelerated hygrothermal aging and UV aging. Stress relax
ation curves, resistivity and crystallinity were experimentally measured. Micromorphology and elemental distribution of
specimens before and after aging have been observed and dectected by scanning electron microscope (SEM) and ene
spectrometer (EDS). The results show that the stress relaxation curves display three-stages in characteristics. And tt
stress reduces after hygrothermal aging due to the breaking and cross-linking of molecular chain caused by aging. Th
initial resistivity of PRPSSFs composites decreases with the increase of filler content, while it will increased with aging
time. Due to the piezoresistivdfect of the conductive polymer, the resistivity of the specimens decreases significantly
with the increase of initial load, and then it tends to a stable value and fluctuation in a smaller range. The results of
SEMEDS analysis show that with the increase of aging time, the oxygen content on the specimens surface increases, ar
it will decreases with distance (depth) to the surface of specimen. XRD results show that the crystallinity of composites
decreased with the increase of SSFs content and aging time. The present research will provide an experimental basis f
the study of aging properties of conductive polymer composites.
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load

" rigid indenter

Y = 2 —
P extensometer |

_DC stabilized voltage supply

- ceramic columns

2 HUF SRR

Fig.2 Schematic diagram of electrical circuit

P R FH LR R SE 0 DA A L BHLA HRIEG, B
SESIMRS T R2a 5 wmEA IR . HalEs
5 MR RGOSR A A R ', BB
PPSSFsT L A MR S R A5 5, THE
TREHUBE A U rR B AR s s g otk
HIAFE AL,

HEAT T SEM 4341 LA M EDS fE i o0 b, Mg
AT 5 R RO S AR A AN e 32 B s Atk i
X 2Ry RATH G AF AR Z AP AL £
AbZAUANTRIBY B LA B AN [FJECRL B 1 1 2R 11 XRD
K, % iz ] MDI Jade 673 #4501 xo 45 39 (1 Pl 3
HHT G A0 B, VIS AR A B AR (1) &5 0

2 FR51TR

2.1 iRMELRIE RN AR5t

3 J& PPSSFs & Gk EAGHT G N A it
ek, MBI AT CUE H R A2 st A B S ) — B By
T, Fa AT N 7 BE I TR R B (Db ), 55
B B ) T PR T (AR ) fi Je B BN gk
TPAE (R b ith). 78 R K A AR s R R T i) Py
Ir T BAT R IR R AT RV R R, L RE A2 40



520 Vi 2 2 £ 2018 4 & 50 &

TP E SR, X — SR A B S s I RE R, P 601
TR K, BT B B T, o gl sl
BOnT AR AT 2, AR RN 43 AR 5l , T A 1]~ Daehand a0l
BNEILA BRI, MEHE TAEK, IR RS £
3 B ) (R T ARG, AR 1] 1, R g g
SIEPRE A BRAEL, e 2 A I T B A 22 st P ). “ i
FERR L B2 BT, 245 B X1 24 R g e 1
K B REE )R A SR — 1 . I
1K, BB AN A G, KRR A B, ¢ By 4w s8N0
] [ — @
—=— hygrothermal aging-20d
501 —— hygrothermal aging-40d B 3 Z AL G B T RA T s R EE
Fig. 3 Comparison of stress relaxation results before and after aging
404

stress/MPa

AL 5 R E AR RHARLE , BRI (0 01T
| S B a3 A SSFs B 052 bt
B 20d I R AKSFRAR, SRt T AR i

20 : ; ; : - THEWT LT EL, 1AL 40d )5 N KT8 20d
S T FETH SR B T AR AL, AM T th T4
@ B> HER AT ASBAE LY ) 7K F Smi A7 (=1 7t
a
Bl 4 2 N g A stk 75 o 525 A Rk v B 2 i s [
D1 e ereged (A WA PR T LA A AR T ) i
= E:g:gﬂi:::i :gtgiig g RO RE IR FEL BH 2R FRAIG, Bl S AR AR S BT BRI
01 = ik B T-P R IAEAR/ N P 30, JF LA T L
& FERI AL Y vy NI GIEN R S R SR A S f i T
3" HOAE KT K, AT B SSFsfr ity 6% Fil 7%
v a0 WA MER F B 2 I T B W R ks, X2
T RPRHT DRSS EA RIS, Jf H SSFs& A
. T 6% 1152 £ BPEH LA DAL 700 & AW, 5
0 200 400 600 800 1000
time/s 6000 = - -
~ ] —e— (%-unaged
(b) 5000 smo-. —s— hygrothermal aging-20d
4000 —— hygrothermal aging-40d
4000 1 1 ]
7 —e— 8%-unaged % ; m‘-
—a— hygrothermal aging-20d 3 sy 20001
50 a— hygrothermal aging-40d < 2000 /WJ_
% o) : :
‘E ] “0(] A o 5 10 15 20 25 a0
2 4o *
i 0= : : " ' .
= 0 200 400 600 800 1000
304 time/s
(@)
20 T T T T 1
0 200 400 600 800 1000 4 ] JRA R o R LR AR AL

time/s
Fig.4 Comparison of resistivity during stress relaxation for specimens

(¢ before and after aging



RIRHESE: 2 PRSSFST LR SRR S5 S N IR s YL REFK 0 521

400+
—e— 7%-unaged
—=— hygrothermal aging-20d
= —a— hygrothermal aging-40d
200

1004

200 400 600 800 1000

time/s
(b)
350 7
3 el
[f_ “ —e— 8%-unaged
300 —e— hygrothermal aging-20d
; 301 —s— hygrothermal aging-40d
2504
= 2001
5 2001
% 150 1 194
1001 3 5 1 15 20 25 3
s044
b )
0 _%‘

0 200 400 600 800 1000

time/s
()
50 1 50
4 —s— 9%-unaged
—e— hygrothermal aging-20d
40 1 —a— hygrothermal aging-40d
E 30
o
g
] 201
30
104
0 T T T T T 1
0 200 400 600 800 1000
time/s

(d)
4 Ny st R A B A AR (452)

Fig. 4 Comparison of resistivity during stress relaxation for specimens

before and after aging (continued)
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