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Preparation and properties of flexible extruded nylon materials
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2. School of Materials Science and Engineering, Zhengzhou University , Zhengzhou 450001, China)

Abstract : In order to investigate the effects of plasticizer N-n-butyl benzene sulfonamide content and the types of nylon resin
on the properties of long carbon chain nylon materials, the method of melt blending extrusion modification was adopted for prepar-
ing nylon 612 (PA612) materials with different plasticizer contents with using PA612 resin as substrate. Then, four flexible extruded
nylon materials were prepared with using nylon 610 (PA610), PA612, nylon 1012 (PA1012) and nylon 12 (PA12) resins as
substrates, with a plasticizer content of 12.5 wt%. The thermal and mechanical properties of PA612 materials, as well as the perfor-
mances of the four flexible extruded nylon materials before and after high-temperature hydrolysis aging were tested. The results
show that with the increase of plasticizer content, the tensile strength at yield, flexural strength, flexural modulus, surface hardness,
and melting temperature of PA612 material all decrease, while the melt flow rate, elongation at break ,and room temperature notched
impact strength increase, the low-temperature notched impact strength remains basically unchanged. After high-temperature hydroly-
sis aging with antifreeze fluid, the tensile strength at break, elongation at break, notched impact strength and mass of the four flexi-
ble extruded nylon materials show a reducing trend, while the flexural strength and modulus show an increasing trend as a whole.
The high-temperature hydrolysis resistance of PA1012 and PA12 materials are better than that of PA610 and PA612 materials.

Keywords : long carbon chain nylon ; automotive piping ; flexibility ; extruded ; plasticizer ; hydrolysis resistance

75 H fide = B BERMRAR R IRk s 8 i TR R R AR AL e i S 2
RUR SN A G REIRALEE B IR R AL Uk DEE FEP AT R N T IE AR AR I AN iE
AT RRRR A SORA PR e e T AR GEIRIM A E J2 0T RE IR 4 A, VR4S T A I
IR R TR fEWREMERTE St ARREIUES D T RGN S AR Ay, X 24 %]

BIEIEE : TIRM, At AFE 07 100 SR M B b SR () -5 o 8 e e

W B HA: 2024-06-11

SIARK : Tt , TARBH, 3830, 4 kB M e AR il 2 S M RE )], TRRIRI T, 2024, 52(9): 57-63.
MA Xuebin, WANG Leyang, JI Wenguang, et al. Preparation and properties of flexible extruded nylon materials[J]. Engineering Plastics
Application,2024,52(9):57-63.



58 AR

2024 4E %5 52 4 55 9 1

T 26 A PP AR AR, Wk T VA R
BT WIRESNFREIEF BT,
ZENGA T AE

R I AT A R B2 R A9
2EPERE IO T ELAS 0 S T K | A DA R g
R SRR E . M T R EE E e, K kst e e
il ol 288 o AEANR, MR KR AN DR B oy A8 I 2 A
R R e MR 2 — R AR
B WS LU RESHEEY, 58
EMEEEMW, e s AV D NRELILH,
AR MR R i R B N2 Y, Je e 269
B HNRE B AR B AR IRV Th i B
RRTE i

KAl JE e 38 i 0 2 oA Be v ok e v 2 )
(A L EE 7R 10 DL B R AICY Bl 5 T
R RE AN, SRR AL R M 23 R A el As A
FE WK FE WA 5 B i/ S o) 44 5, DA R i i fe
PRI = A5 RS MR 2B —E )
PE R R RN SO Tt AR A e P R B T R I o
AR R AT DASE B4 2% 148 I T R Ry o
BT AR I PR A v K R G R K RN 2 R TR
BN ENAN T, WA B0 e R 7 A o

S VAR EE JE e S FEE , 38 2k 75 in 45 Py B
MRS  Hil A T — RIS e B Rl &
Je 7 BN R IR 5] 5 6 JE e 612 (PAG12) M BHA
PEREFN )2 BR A2, SR 5 E— 2D B AN [ B
Je e B X A4 Rk s K ST IS T 2E P RE R 2 ), 2
T Ay 5 i 7K A 1) 22 1 A ik JE e A sk ) F i At
HARZHE
1 SEIERS
1.1 E&RAMH

Je % 610 (PA610) . PA612.JE J¥ 1012 (PA1012):
12 B S A3 3 R (MFR) 4 4 4 ¢/10 min (230 °C,
2.16 kg), LLARHE IR B A BLR Ay A PR A vl 5

JeJE 12 (PA12): 13000, JitEAb2E(HH ) A LA
PR F

HEIRF) : N-T HER G 9 1 (N-BBSA) , Wi V138
A TAHBR A

PUEH : 2'-(2-FFE-3- BT i -5'- H 3O 3E)-5-
AR =LA 310) U3, 5- AU T Fk-4-£03)
2R AR 2 I DU e A 3-(1, 1- - H R 2 38)-B-[3-(1,
1- 3 2, 38)-4- 52 K L] -4- 5 5L -B-H IR R -1,

2-0. IR BRI A W (WA 326) , KHEF 2 REHTF R
JBAR A BR S ] 5

I R < 2 3 Y AR i R I (PETS) , 8 K Ak
FEABRAT

G12 B VR : T
1.2 EBMNEREEL

[7] [ SUAZATBF i #L : CTE 35 Plus, BHE R (R 50)
HUARATBR A 5

THIHHL: SA860/2600, H [E Vg KA A AT BR /N 7 5

MFR ¥ : RL-11B1, | BUR A B2 {38 A R
NGIF

HL 47 1AL : E44.204 , SERR R D TOl &
SA BRI

1R wh R B6 ML - ZBC8400-B, I 45 ()
Tl RGEA PR 5

ZAR AR EI(DSC)L : HSC-1, Jb 5T {8 A LK
WA AT

BBICHEEE 1. LX-D, FiFAZE LAY

PE VRS . HH-SA , # M 4232 B A AU g A BR 2
Al
1.3 FAHrd RAMA 5 &

MRPEF VR 2 AT, 1 ek 2 T Ak
PR S Te RG0S0 R0 M R B — 2 L 3 )
BE . SR5 IR G L RE i 3= PR AL

£1 TREESEBILEF N-BBSA K PAC12 #RIE F (REHNED)
Tab.1 Formulations (mass fraction) of PA612 materials with
different plasticizer N-BBSA contents
%

Antioxidants Antioxidants

Samples PA612 N-BBSA 310 126 PETS
1* 99 0 0.2 0.2 0.6
2f 96.5 2.5 0.2 0.2 0.6
3 94 5 0.2 0.2 0.6
4 91.5 7.5 0.2 0.2 0.6
5 89 10 0.2 0.2 0.6
6" 86.5 12.5 0.2 0.2 0.6
7* 84 15 0.2 0.2 0.6

R2 BTRREMIERNREMBIER(RESH)
Tab.2 Formulations (mass fraction) of nylon materials containing
different nylon resins
%

Samples PAGI0 PAG12 PAIOI2 PAI2 N-BBSA  OUer
additives
g 86.5 12,5 1
6" 86.5 12.5 1
9 86.5 12,5 1
10* 86.5 12.5 1
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Fig. 1 Melting DSC curves of PA612 materials with different
plasticizer contents
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Tab.3 Melting peak temperature data of PA612 materials with

different plasticizer contents

Mass fraction of plasticizer/%

Item
0 25 5 75 10 125 15
Melting peak 03 2145 2138 2115 2105 2098 2085
temperature/°C
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Fig.2 MFR of PA612 materials with different plasticizer contents
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with different plasticizer contents
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Fig. 7 Mass changes of flexible nylon materials with different nylon

resins after hydrolysis at high temperature
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with different nylon resins after hydrolysis at high temperature
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