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Fig. 1 XRD patterns of PA6 (a) film, (b) fishing line, (c) fiber.
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Fig. 2 (a) DSC first heating curves of PA6 samples;
(b) Stress-strain curves of PA6 samples at dry state.
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(b) PAG fishing line.

% 140 MPa. tand /£ 85 °CAb H I HKL KA I, £
WERAE IR BN AR T BB RA A% A2 . KT PA6
Lk, WL 25~80 °C2[H], E'YJTE 1x10° MPa
PLE . IRERIT 100 °Cfg B IR S %, IF
1E 110 °C/e 4 L& T 5 (29 10> MPa), il fE
BT 140 °C 5 4k 42 T [ . 7£ 180 °CH E' F [ 2
8 MPa. & i DMA Wl 5 1 2% 1) T, 4 100 °C. ¥ i
it 2k ik gergb s B 2 5, EA HIL
%, Htano —EH/NF 0.2, ATFRAEME, £
o TR A KREIZE) . X & B TREERA
FIIE PAGKARLIR L, N FRLE S 45 PR T T o T8
HE— At
2.4 GREIPA6H R N1 MHERER T

Bl 4 JEoR T AN (2R TEAS R T 1 3h A
J1HAT R IS B 4) B E R AT LUR Y, R
E'BEIE LI IMBEAR, E"EIR KT 60% RH Z #i
I o 0 B R 3 N T 3G 0, SR B/ R R B BLE
3, WNEEEENGK . {EIRRE ST 60% RH, E"FE1IK,
b /s i £ 0= (A s 2 g N
@j/ﬁ%[ﬂ]‘

10* @ 0.20
a
L E 10.15
5
10.10
;2—/ 102 & tand g
= 10.05
* ol ///E/_\
10
100 : - : ' -0.05
0 20 40 60 80
RH (%)
10* ®) 0.20
4 E'
10.1
0L 0.15
5
s | 1010
0%k §
= p 10.05
N %
100 ¢ tand 10
100 : : : : -0.05
0 20 40 60 80
RH (%)

Fig. 4 DMA humidity sweep curves of (a) PA6 film,
(b) PA6 fishing line.
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Fig. 5 Stress-strain curves of Nylon 6 films: (a) soaked in NaCl solutions with different concentrations for 24 h, (b) soaked in

water for 24 h with different temperatures, (c) soaked in 1 mol/L NaCl solution for 24 h with different temperatures. Stress-

strain curves of Nylon 6 fishing lines: (d) soaked in NaCl solutions with different concentrations for 24 h, (e) soaked in water
with different temperatures for 24 h, (f) soaked in 1 mol/L NaCl solution with different temperatures for 24 h.
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Fig. 6 (a) Stress-strain curves of Nylon 6 films soaked in
water and 1 mol/L NaCl solution at 80 °C for 24 h; (b) Stress-
strain curves of Nylon 6 fishing lines soaked in water and
1 mol/L NaCl solution at 80 °C for 24 h.
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RELLI NG

Mechanical Properties of Nylon 6 Materials Under Multi-field Conditions

Cheng-nuo Zhang, Wen-juan Tan, Hao Huang", Shu-guang Yang"
(State Key Laboratory of Advanced Fiber Materials, Center for Advanced Low-dimension Materials,
College of Material Science and Engineering, Donghua University, Shanghai 201620)

Abstract This study investigated the mechanical properties of nylon 6 (PA6) films and fishing lines under multi-
field conditions. The effects of salt concentration and temperature variations in aqueous solutions on their
mechanical properties were systematically examined, revealing that PA6 materials exhibited enhanced
mechanical strength in saline solutions compared to that in pure water. When PA6 films and fishing lines were
immersed in water, their modulus and strength decreased compared to the dry state. With increasing temperature
of aqueous solution, the mechanical strength of both films and fishing lines further declined. At 80 °C aqueous
solution, the mechanical strength of the films dropped sharply. The breaking strength of fishing lines did not
decrease abruptly due to their size and structural characteristics, but their mechanical curves displayed multi-stage
yielding. Upon the addition of salt, in 1 mol/L NaCl solution at 80 °C, both the strength and toughness of PA6
films were improved, and the multi-stage yielding in the mechanical curves of PA6 fishing lines disappeared. In
saline solution, salt ions associated with water molecules through hydration shells, weakening the plasticizing
effect of water on the material. This work presents the evolution of the mechanical properties of PA6 under

various multi-field conditions, providing guidance for applications in different service environments.
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