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Abstract: The processing and the effects of zinc ion on interfacial adhesion between PA66 and glass fiber were inves-
tigated. Addition of the zinc ion increased the interfacial adhesion between two materials and this was observed by using
a scanning electron microscope (SEM), and also increased mechanical properties (e.g. tensile strength, tensile modulus,
flexural strength, and impact strength) of the composite. At low zinc ion concentration, the effect was not significant;
however, as the concentration increases it showed a maximum tensile strength. The improvement mechanism of inter-

facial adhesion properties between polyamide and glass fibber by zinc ion was reviewed.
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Mz, Zolufo]=66 A= ZU|ok(Rhodia, ZH2) A}
Stabamid A =(PA66(L))(F2HH JHl A= 2.4¢P), 2o}
AHE#22), Stabamid 5 & E(PAGGM))(ZAHH At d =
2.7¢P), FEdf+= 292 g AH(Owens corning Co., V1<),
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Table 1. Formulation for PA66/GF50% Composites
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PAB6(M) vs. PABB(L). o1dstEo] 17g7de] Sl vl

Loading (wt%)

PA66 PA66 PA66 PAG66 PA66 PA66
(MO0) (M3) (LO) L1 (L3) (L25)
PA66(M) (Mid. viscosity) 492 48.9 - - - -
PA66(L) (Low viscosity) - - 49.2 49.1 48.9 46.7
Glass fiber 50
Compatibilizer (Zinc compound) 0 0.3 0 0.1 0.3 2.5
Additives (Anti-Oxid., Lubric., Colorant) 0.8
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Table 2. Mechanical Properties of PA66/GF50% Compounds
as a Function of Zinc Ion Concentration

Test PAG6 PA66 PA66 PA66 PAG66  PAG6
Items(ISO) (M0) (M3) (LO) (L1) (L3) (L25)

Tensile
strength 262 267 257 258 271 252
(MPa)

Tensile
modulus 16300 16550 16250 16200 16650 15300
(MPa)

Flexural
strength 347 354 343 345 360 340
(MPa)

Impact
strength 12.1 13.5 11.8 12.5 12.9 12.4
(kJ/m?)
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Figure 1. SEM observation of glass fiber surface and interfacial
interaction between PA66 and GF surface. (a) PA66(L0) (no zinc
ion addition (top row)); (b) PA66(L1) (low zinc ion addition (mid-
dle row)); (c) PA66(L3) (optimum zinc ion addition (bottom row)).
[adopted from ref. 17].
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Figure 2. Zinc ion effect on sulfur ring open reaction mechanism at
pre-vulcanization intermediate state [adopted from ref. 20].
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Table 3. Mechanical Properties of PA66 (L3)

. 1SO . Measured
Test items Standard Unit Value
3451-1 o
Ash 3451-4 % 49.8
. 1183-1 3
Density 1183-2 g/em 1.57
Flexural modulus 178 MPa 13300
. 527-1
Tensile modulus 5970 MPa 16766
. 527-1
Tensile stress at break 5970 MPa 265
Moisture content 15512 % 0.07
Unnotched charpy 2
impact (23°C) 179-1 KJ/m 120
Notched charpy 2
impact (23°C) 179-1 KJ/m 12
Melting 3146 °C 261
Temperature
HDT (heat distortion 75 oC 5250
temperature)
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