5 ¥V 9

ACTA MINERALOGICA SINICA

D000 http://iwww.cqvip.com|

¥

3 E 4R S . 1000-4734(2004)03-0315-05

ZRERERANEEZ TS
FHEF = mEBERI X

RE R M WR L EEF, PR

(L FERFER MIRLEFIET, M B 550002;2. HMERTRE, BH ¥ 551700)

RE R ARET RYOEHE(AAS) X 5T H787 (XRD) Rt B 788 (OM) 1 73 47 2L % 4 i B (TEM) F R AR F B,
M ™ 70kN 1B A2 O 120kN 210kN Z X BB K FHAF AR, T YR FERN 7 SRR X R BT T H
o BREY,ZXF RO EUFRI N S0,.ALC,, FHUHERNEREEG FXNKA, FHERTEME
BRETHMOBEN EEEATERERKRUTHERT Y. FRASEN~H, FALERHASRAR, &
ERASTREEERHE, HHRM 0N = REEH KO0 &, ARS TURASSEREAL ELH

BITIRBERHHTE,
XN BEBBLEF ST O NE
hE SIS .P579; TB321  XRERINEG:A

feEMIT  REB, B, 195 F,MPFRAR T UERT OB

BARGZTRAERMH W5 2L/
WaAASFMRESE, MENHEEHENER
E.REBFREARLEZTHAMFRAMNA, BR
ERAREETRERPHXEEHFER!-Y,

BRAREZTHRNBESEER S AT REM
B3R %, T0kN B £, BF 100, 120, 160, 210, 300,
500kN HERFR, L 70~ 210kN BZE N FET
B AEHLE, RENERERRAELE T
HEREHRKA,HAT,160~210 kN LF 2B EH
HOMBEAXR, AFERERRXESLEFHT
L A RER. SRR FAE, RIMESEE
EHHOBREESNARSTE.EREHERER
BRESERRENXRZAJTHAN L, U E
ERERKER LS T REKIE,

1 b i 2 AR I 2% 1

1.1 HFRA&

¥ # M ™= 70kN, B &= NGK120kN #1 210kN
BALZ T M E5 M, RBRECEBTADR
B, BMBASBRCERS FBEZEL 200 8, H#IR
FIRWOE #f 3 (AAS) #1 X 5T 4% 47 31 (XRD) 8 & ;
VIREANBE, BEHR 30 wm BHEE R, HR

BN 2 38 :2003-10-29

ABHEITHT WEARMGEH; RV BHEOE
BRL, EEWEBCPINE, FEEF B, HE
FHARMEMBNEN SRR, BRFREEN®
F(TEM) E FimERN L, ERE T, AR s
BAR, WG &M R AT RS, BT REROE
AT IFIE

1.2 B#&4

AAS;P-E603 Y, 7 I K 248.3 ~ 766.0 nm, &
££0.2 ~0.7 omWL Bl 3 ®I %€ K.Na.Ca Mg #l Fe, A
B HWE SiFe Al R Zn ALERE,

XRD; A A B4/ 8] 7= D/Max-2200 B X S48
EN, G KEN AERARER FHE
40 kV, E B il 30 mA, I 4. DS/SS 1°, RS/RSM
0.3 mm, FH#EE 3°/Min,

TEM:; A & #8722 8] ™ JEM-2000FX I , BC Link
ISIS BB, RAZEHEFREITER, MK
BLE140 kV, K5 %K 1 ~ 8 T 4%, S K BB ¥ R 7
SHEREER 1~ 50 pm,

2 =ZREBENLFERD

KHA AAS B EEWE, B M 70N, B &
7= NGK120kN #1 210kN L2 H R &R R
%1,
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R WARBETHOURHS (ws/%))
Table 1. Chemical composition of high-strength
poreelain insulators
% B S0 AL0, Fe0 K0 NuO G0 M0 TiO,
TOLN 5230 39.52 0.94 3.8 0.75 0.56 0.38 1.88
120kN  62.36 31.70 1.10 2.45 0.69 0.64 0.45 0.50
210kN  56.04 38,54 0.90 1.99 1.46 0.24 0.18 0.38

HHB 38-55 35-55 <1.0 3-4 <1.5
E506 49-53 36-40 «1.01.95 1.38 <0.5«0.3<0.5

B FEMFERBRLEFT TN O .

ZRBRMILE RSB I T RE .

(1) B 47= NGK210kN £ 538 B & , YL tE sk
MR EHEE=Z TR RE, KRS HRHE
FEESMERBS EBREYS

(2)NGK120kN B &K Sio, 5 B & T H A4
BUATEE, T ALK RM31.70% ,KT& 1+
BEM ALGERRIKME, FH ALOSRETH
HBEN SR WS EENRERT™

(3) BM 7™ T0kN % 9 & 1%, F UL 1 BB A0 2%
Bt R E IR T NGKI20kN #1 210kN, M
BADIaRE, TON B M EH 2 Si0 AL E
BRESEREN,H KO TIO,ZEHAEMA.

IBEEMERERRTEFETLM=AH
HERR I 4R, BN A R 5 Si0; AL O3 K;0.Nay O
MEBEXEE, Si0/ALOH{EEH,K,0.Na,0
RHES, HERFET, HFTEREMM, 8’
RERMVLRIERE, ¥ ALO, S B, (EFe A &
HEMED RIEMEXRAHNSRNE, BTXE
BHRAOREE, Haf 4 RE R AR TR,
K,0.Na,0 1 CaO( L H 2 K,0) R BB, S &
HHESEERRERELEE, SO 5 HALET
R, HILATRN, 70N EL%F K,0 &
B @ GEE RN,

Fe.Ti RS H . EGMEMITE, Fe SRR
FRMEE Fe.TIHNERE ERBESHA
FEREMk, cEWEHFHILRERMNBRHE
;-8

T0kN B4 % TR B £ /ERH, HALO,
AR 85%,Ti0,3.7% ~ 4%, B A= NGK120kN
1 210kN F7 A [R5 Tk /AL 48, ALO; > 9%,
RHIE>95%, M= REREHBHER, FN™5H
BEEA, ENTRANESERE 90,
TBESEERN RS , AELH ALOT 5B H

PR SIORMARKER  NTTREEHMH
WERE

SGE MNLFEABAER, BM™ 0N T4
BZFNEHKOMF.TISE, A FTHEERS
¥15 NGK210kN #HZERL, AR EfHimiaE, n
AR IhEAEERRER L, ETE™EE
BERMELRT.

3 T YESRIE

3.1 THRMBEER

XRD R &5 R 1 7=, B & TOkN.
120kN #1 210kN % E & 8 .26 M 15° ~ 30°F —
RAK g, HER® SRR SIOBBHEMAE,
BRTUSOEHE:, BdHENRES A
THH TR, & EB S AR E (AL 0-a) B
*A (3,0, - 28i0,). A X (Sio,) MHEK A
(K[ASLOs NFHM, =K iHEHBERERFE
AROEBENLES, UL 0N R L, H B
£7E 20 27 10° ~ 25°/9 X 3%, 120kN . 210kN H#9 i
FEHMEXED,

1R FIEMEE(DE BES
27 0.347,0.255,0.208,0.160,0.237,0.173 nm; ¥
¥ A 4 R 0.535, 0.343, 0.339, 0.221, 0.288,
0.269,0.254 nm; A X £ 0.334,0.182 nm; K
A% 0.334,0.323 nm, = K E i L& 260 1 25°
~28°,dfH0.333~0.348 nmE EETHI £ . KXk
AAEM@BBKAFRESE, ZXELK 4 H,
70kN: 0.3328, 0.3378, 0.3455 nm; 120kN: 0.3358,
0.3487,0.3434 nm; 210kN:0.3338,0.3373,0.3414,
0.3472 nm#% % ) X IE KR R H [, 70kN 3# B
0.3455 nm3Z R HEH¥ FH0.343 nmH R £0.347 nm#Y
&% &, 120kN 3#% & #0.3358 nm L K A X
0.334 MK F0.338 B BINEE, RAE
% 20 fH 25° ~ 28°[X 3% TOKN. 120kN ¥ BE 1, H ¢
A REMGEERMBAREH , XFEHERE
#, M 200N EHSPZEEXBTHFRFARE
0.347 nm, B % A 0.341,0.338 nm, /5 %0.334 nm
ZAEHABMEFEWITR, TR ZEEHAE
BT

32 gRAnesk
A=K XRD HE P AER L, RIE K
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0, 2542

210KN

0 2081

0 1599

B 1 70kN.120kN F1 210kN B 45 4% A9 XRD &K
Fig. 1.XRD patterns of 70kN, 120kN and 210 kN porcelain insulators.

RAZHN T EAFEEER 23 E 70kN < 120kN
<210kN,RIE d =0.255 nmpr 3t B 98 (cps) b
412(70kN), 382(120kN) , 1190(210kN) ; B3k F d =
0.338 nmFf Xt B &9 cps B 240, 196, 708, 120kN
BH0.3358 nmi& R Bk A A RN Bk, K4
AR ZEHTERBE L, RRNEXRA R ENHR
Sr3REEE , 120kN /M T T0KN, {H 120kN HEA 3%
A4 S AR 3L TOKN B 45, T 210kN BRI E MR A
(0.255,0.338 nm) A9 B 4 38 J& {H B¢ TOKN. 120kN
K, EERBT 210N BEFRIE. EXRASTER
[

4 XRD 74718 B 49 & N X B 89 77 55 1
BREBETHEUGHEMENEL, R 2FHT =
METEAEAOHEXTS B’ M T0kN B 120kN B
210kN, S ki %5 , TOkN §4 R HANE 35% , M
210kN ik 48% , =R BERBHLURE . BRARHE
BFURS, HRIAEMKA, 210kN ¥R
FRBABRTHEHESR, AP 20.67%, £ H
ERHERESLRHASREIMEX. URIE EX
ARNETELGHN=XBS REEXASEBA
£, HBRERAE

2 7TOKN.120kN #A 210kN BB F Y
WA (wp/%)
Table 2. Phase composition and relative contents ( % )
of 70kN, 120kN and 210kN porcelain insulators.

S RHIE XA AX @K HKE BE AR

TOkN 13.18 13.51 4.52 2.20 160 35 65
120kN 1270 14.10 9.58 2.60 1.00 40 60
210kN  20.67 17.35 5.78 1.80 1.40 48 52

ST E P EBFEE R FE A T ML

3.3 dREMRRSE

HTESEHEEZMAETE2RLSWE, ™
HERXXAE AR KAEREBHRETAEARR
A6, BOTT R R ROt BB X =258 & 4930 pm
EA WA KT 10 xmf 5~ Y B IE B2 4 6 4T
Bti. NE2HUENY, ZXFSERSE . &&
KNBRGHBEER, RAN.

(1)70kN #¥ &t R 2 WG R HE & R A o 4k,
GaMEL, BEXNDERAR, BARH100 pm,
120kN @& FERHEEES  NERES,50% U L
A A RDRLAE 930 ~ 60 pm, B K BE 485 pmo 210kN
H: 75 TOKN. 120kN M B8 TR R R,
i/ F T0kN.120kN, {8 #8288 e A i
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KER TRAEREA/PHSEETBTEES, £
¥ohi 2/pT40 um,

(2)120kN o & #4570 82957, TOKN B & B9 5
A AFNXBRERERE, MANXEHH

TOkN H 5 19 1E 32 Y Y E 48 (5.6 x 10)

Fg. 2.

FI A TEM X =258 5 sh BB /N T 10 pmf 85
SHEETHE. 2R FABHER, AKX
WA & EAMAESEE, FAEEREX
BATHBEANE SR REEMEHELTR
SR, GRED, ZEERETHEMKERM
BOKZ U T WRIE ZkA AR KA&EK, BN
BEHE.¥AEEW, B 3% NGK2I10kN # &+
MIE XA (3AL0,-25i0,) ik, B AFRR, B

120kN # 5 09 IE 2 L E R (5.6 % 10)

A2 =ZXFEHEXMLER
OM images of 70kN, 120kN and 210 kN porcelain insulators.

5o

G =HH+ MESEHRETET, 2RIR.

SHERIESHE, EXANGEESHE, AR 6
ROFRE, 2I0kKNEES B, EXAB 24K,

210kN B 8 IE 3 R OEE R (5.6 x 10)

EEXE, K/PHO4mm x 0.6 mm, B 4 K
NGKI2OkNH &R KAEMAE, KA (K
(AISi;05]), EH M A HERE A, X/50.8 mm x
0.4mm, A3 (Si0,) M 2 A MWK AR, K /M0.3 mm
x0.5 mm, B Si.AlLO ER A5, T Y HhBHA
AR Feo B 525 70kN 8 5 RARIE(ALO,) &
H, BN FRR, BKE1.3 mm x 1.8mm, 4R
MR Si.

B3 EXRANTEEHR LN EDSiL
Fig. 3. TEM image and EDS spectrun of mullite.

s

M4 HEAARNTEEHR KN EDS &4
Fig. 4. TEM image and EDS spectrun of K-feldspar and quartz.
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M5 RIEH TEBHR K EDS #L&
Fig.5.TEM image and EDS spectrun of corundum.

AEREHEREL, FhFRAE FEE
FHORES EEFZREHBEY ARESH
BRAEETN, ENERRGHWNERANS B
REBE, TN EHRAEENRM,

4 g #©

(DEEEHNSEERERBRTEAMENEK
FEE. SAHETE. RN/ REEDE
BEPHIAREE. FWEREY URIE . K
RANTHHEHESTEEN, AR TREIK
WME, N 210N ER NG RET R 8%, 1
TOkN B AL 35% . HK, EEHAETT IR
B R R A SR (< 40 pm) W, SRR A
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COMPOSITIONAL CHARACTERISTICS AND PERFORMANCES OF HIGH-STRENGTH
PORCELAIN INSULATORS

GONG Guo-hong, LIU Shi-rong, DENG Hua-xing, WU Zheng-ping, YIN Zuo-ying
Intitute of Geochemistry, Chinese Academy of Sciences, Guiyang SS0002, China;
2. Factory of Circuit Porcelain, Bijie 551700, China)

Abstract: This paper deals with the relations between the compositional characteristics and performances of high-strength
suspension porcelain insulators of 70kN, 120kN and 210kN by the AAS, XRD, OM and TEM techniques. The results
showed that the major chemical compositions of porcelain insulators are Si0, and AL O;, the major crystal-phases are
corundum, mullite, quartz, feldspar and so on. These insulators are microcrystals of micrometer scale except crystals under
microscopic observation. These three samples show some difference in crystalline weight, crystal size and distribution. The
raw materials of 70kN can be roasted to become high-strength porcelain insulators by adjusting K;0 weight and uniform dis-
tribution in the construction of porcelain insulators.

Key words: high-strength porcelain; composition; mineral phase; crystal size
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