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Physical Properties of Short Glass Fiber-reinforced
Nylon 6,6/lonomer Composite Materials

ShAM, M3M, OlFE"
(Kwang S. Park*, Kwang S. Suh*, Chul H, Lee**)

Abstract

Mechanical and electrical properties of short glass fiber-reinforced nylon 6,6 and ionomer (Surlyn 9020)
composites were studied. Glass fiber content was fixed at 40 wt%. As ionomer content increased from
0 to 30 phr, tensile strength and flexural strength were decreased, whereas impact strength had maxi-
mum value at 20 phr, Permittivity, tand, and volume resistance had no marked difference with the
variation of ionomer content. In space charge measurement experiments using PEA (pulsed electroa-
coustic) method, for moisture-free specimens, homocharges accumulated near electrodes and increased
with the increase of ionomer content up to 20 phr. It was found that moisture uptake rate of nylon 6,6
was declined due to hydrophobicity of ionomer. For moisture-contained specimens, homocharges increased
with moisture content at first, and then decreased while moisture content saturated, which suggested that
moisture-ionomer interaction was a major mechanism of homocharge formation.
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Ud& 6.6 (Nyltech co.)& 718 F#X= 3z 7
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2. df 4y

dYE UYE 6.6 #X A FHHKE 40
wt%E 317333, ofo] v 10, 20, 30 phr&
WAA 71 3] g 71AH §453 A7H 54
& 3% FRUFELE BAHYT. B 1) A
HE AW HE R Ao s el

B 1.AYE AEe R 9 24
Table 1. Component and composition of spec-
imen

Base resin | Glass fiber Ionomer Additives
0 phr Thermal-

10 phr stabilizer

Nyln66 | 40 wt% | 20 phr | (02 PhD)
30 phr Lubricant

(0.3 phr)

Z1AH BAL AB33E, 472 E(notched
Izod-type), 237 %=, &9 & $& ASTM ¥ &
8 AR, #7138 54 F F31&, tands
TettexAt2] Precision tand and C Bridge& A}
2319 0.5 kel AL Arlsld AR, A
e F HA=ALY High Resistance Meter
& AME3tY &AERley B3] FuHE EX &3
o F4& Fol AYsslt. e §4 &34 L 53
€ AA & HEgE AL AHEE ASTM 84
£ ¥ 24 A3t

E 2. ASTM ¥y [7~11]

Table 2. ASTM methods{7~11]
Properties ASTM
Tensile strength D-638
Elongation at break D-638
Flexural strength D-790
Impact strength D-256
Permittivity D-150
tand D-150
Volume resistance D-257
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gl 1. FAAE EE SFZA(PEA)Y MR
Fig. 1. Schematic diagram of PEA system
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Fig. 2. Variation of mechanical properties
with ionomer content
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(13]. & d¥M ALSE ARE it e
AR oY opol 9] ¥AL FIANA Yzomg
I N FAREY P4E . FAu A
dd3dE d4dn dazA Jepdoy, oA ojojoer
7b SAF BAANE e 71 StdA gga o)
AWE # 912 Aotk & 0 ~ 20 phr7ix 9 A
A F7He otoj i o AFHE AHA T H|F
A 99el[14], UdER Feldf Atold] Y 24
£ o|FHA 7187 stressE ALHOE BAAAY] o)
29 Aoz QZHY, ole]Qxr] o] 30 phrZ 7}
WA FAREI} 2 AL ool en9) o) B
OFAHA, AT AYHol e YAER fYHRL A™
L Ao g E081, o]2AYL ojFuE Ao
2 Ageo] o ool 2xrig) FEAH AT Ado] Bol
AWM o] BEE 3 3 (fracture)’t HFEH7) G &
A Aoz AZEd, debd & dyYe] A8 AR
&} ofelQ erisl HHe BALE o]Fy 2HYE Y
o HlZ 7]oj3ls FES 20 phred Ao =iyit}

2. ™IIH &Y

F 300 obolexvig) FFE URAIZ F¢9} ofo]
exr Ao FA&H tand, NHAE SHZE
eblict. frAdgoly tande obol e §Hgel] o
2 2 U7t e, MAAGY HfE otolex
o7t EA=gd] wet diF 1/3 FELE Fadde
Aoz vehgr.

¥ 3. ololox §id BE HAJH BEA
Table 3. Variation of electrical properties
with ionomer content

Volume
Ionomer . .
Permittivity tand resistance
(phr)
(2)
0 3. 227 0.0054 | 1.50 x 10"
10 3. 340 0.0050 | 0.55 x 10"
20 3.148 0.0048 | 0.40 x 10"
30 3.224 0.0048 | 0.56 x 10"
fonomer |, 457 100014 | 20.00 x 10"
only

olo] 2.k ool EAs= FHo) 2% (metal ion
pair)& ¢lZel A3 MA(methacrylic acid)
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Fig. 3. Residual charge distribution with
ionomer content after short circuit
(80, 24 hours in vacuum oven)
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Fig. 4. Moisture content vs. moisture uptake
time with ionomer content
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Fig. 5. Variation of residual charge distributions with ionomer content,
moisture uptake time : (a) 6, (b) 12, (c) 18. (d) 24 hours
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Fig. 6. Homocharge density profiles near
cathode with ionomer content
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