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Study on the Modification of Environmental Friendly Nylon Insulating Material for Medium
Voltage Switchgear

ZHANG Yonggang, LU Jun
(Jiangsu NARI Power Electric Co., Ltd., Nanjing 211100, China)

Abstract: Due to its own performance advantages and environmental protection value, fiber-reinforced PA66 com-
posite material has been applied in insulating parts of medium-voltage switching equipment in recent years. Howev-
er, compared with epoxy insulating material, it still has a large performance distance. Based on the performance re-
quirements of the medium-voltage switch equipment, we use the high-performance aromatic PA6T6I as the modified
material to study the performances of the different mix ratio formula of PA66 and PA6T6I is 3:7,5:5 and 7:3. The mod-
ification formula with the pure PA66 and epoxy basic physical properties are compared by testing their mechanical
and electrical properties, long-term electric-heat aging property and creep characteristic. The results show that the
formula with a mixing ratio of 5:5 has better comprehensive performance and will be an ideal alternative insulation
material.

Key words: PA66(polyamide 66/nylon66); PA6T6I (polyamide 6T6l); medium - voltage switchgears; insulating

parts; thermoplastic insulating material
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Fig. 1 Schematic diagram of electric field aging device

under controlled temperature and humidity conditions
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Table 1 Formulation of nylon composites (mass fraction)

[L¥] UG

o fRiFR PA66 PAGT6I ] B2
1 PA66 70 0 2 28
2 PA66/6T6I(7:3) 50 20 2 28
3 PA66/6T6I (5:5) 35 35 2 28
4 PA66/6T6I(3:7) 20 50 2 28
5 B2 NG B A7, S R Ak

e I A RS BDEHE 120 CF T 6 h 5 L 78
SRR ST AL b 58 BT 5 10 R A% 1 T S R ) 5
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Table 2 Table of injection molding parameters for

nylon composites

fil hy - FEF1/ RHER B PR R+
B B b T P HI
1 PA66 100 280 90 80 30
2 PA66/6T6I(7:3) 100 320 140 80 60
3 PA66/6T6I (5:5) 100 300 140 80 60
4 PAG66/6T6I(3:7) 100 300 140 80 60
5 e 60 “CT R B, FEAUR 140 °C,

30 min, HEFE AL 12 he
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Table 3 List of reference standards for material performance testing
I H Z: Mibrif it
AR/ C 1SO 75 GB/T JNEREL AT 1.8 MPa
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ASTM D6110-04
R EE /(KT - m?)

ISO 179-2:1997 GB/T 1043—1993

AR/ (kV -mm™)
PRF L BH R /(Q - cm)

AH M o R R A L GB/T 4207—2012
J TP A5 T IR AL R kb
WK /% I1SO 62—2008(GB/T 1034—2008)
L AR

[EC 60243-1—2013(GB/T 1408.1—2006) —
IEC 60093—1993 (GB/T 1410—2006) —

[EC 60587—2007(GB/T 6553—2003) —

Jrik 2, Jrik 3.
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Table 4 Table of injection molding parameters for nylon composites

YR AL IR SRR FRERY ol R I
i3 I K /%
(DSC)/C (DSC)IC [W - (m-K)"] (IS0 2578—1993)/C.

PA66 70 250 0.32 100~120 1.8/5.5
PA66/6T6I(7:3) 90 280 0.35 1.2/3.5
PA66/6T6I (5:5) 110 300 0.42 140~160 0.712.2
PA66/6T61(3:7) 115 310 0.45 0.6/2.0

7%= 108 — 0.67 200 0.2/0.5
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Fig. 2 Comparison of fracture tensile strength of
composites in wet and dry state
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Table 5 Fracture tensile test data of composite materials

fic 7 PSR E/MPa FLAHAR /G Pa WIZLAHH R /%

PAG66 1807128 9.9/8.9 2.60/3.20
PA66/6T6I(7:3)  220/200 15.5/14.6 2.20/2.30
PA66/6T6I (5:5)  230/220 18.8/18.0 2.10/2.20
PA66/6T61(3:7)  210/195 19.2/18.8 1.85/2.00

7=y 85/— 10.0/— 1.30/—
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Fig. 3 Comparison of thermal deformation temperature

and impact strength of composites materials
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Fig. 4 Measurement data of volume resistivity and

dielectric strength of composites
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Fig. 6 Comparison of electrothermal aging and high

temperature creep properties of composites
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Table 6 Data of electro-thermal aging and creep properties of composites

iy A HLiER H—HE LR HLE AL A BT 10 MPa iz fh)i J3 F
BE/(KV -mm™) JE/(kVmm™) AR/ % IR 5 /%

PA66 28 24.6 88 1.9
PA66/6T61(7:3) 33 31.5 95 1.0
PAG66/6T6I(5:5) 35 332 95 0.8
PAG66/6T6I(3:7) 35 32.8 94 0.6

P 33 30.5 92 0.5
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