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Tracking phenomenon, to put it plainly, is the phenomenon to form the car-
bonized electrical track and lose insulation in the part with potential difference on
the surface of insulating materials. Tracking resistance means the difficulty occuring
the tracking phenomenon of the organic insulation materials. Studies on the track-
ing phenomenon and the method of evaluating tracking resistance has been often
reported on so far. But, there are only a few comprehensive researches and commen-
taries which include tracking phenomenon and the fire which occurs by the tracking
phenomenon. Hence, I decided to explain tracking phenomenon of the organic in-
sulating materials and the phenomenon that developed concerning the fire which de-
velops and is called, tracking fire. Tracking phenomenon is discussed first. Next,
cases of tracking fire in electric wiring and the wiring utensil and the studies on the
cause of tracking fire are explained. Furthermore, prevention of tracking fire and fu-
ture problems are also discussed.
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Fig. 1 Dimensions and relative arrangement of elec-
trodes and specimen.
1: Electrode, 2: specimen, 3: support, 4: tip of
dropping device.
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Fig. 2 Testing circuit for tracking resistance.
1: Delay overcurrent relay, 2: variable voltage
transformer, 3: transformer, 4: variable resistor,
5: voltmeter, 6: ammeter, 7: electrodes.
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Fig. 3 Evidence of a small fire.
Chloroplene rubber code which was used for an
electric heater 100 V 400 W was ignited at the
root of an attachment plug.
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Fig. 4 Evidence of a small fire.
Phenol resin, starting relay case of an electric
refrigerator, was ignited at the point of code’s
connecting terminal.



72 AR P

AA y FEO B RS T, FAOEEICESR
KAEDFAET B, —RIC Z OB KIETEEBHI K
TEOEIRIRRE L 720, 855 OF R R
HAKCICE SN TEH AR Tl N D 5.
CHICB#E L 2B ERBEORBA 2 v 75— 24
v F O KEGIPHRESINLD. i, 5
eI O FEBBZEOHE D O L OFFICHR Y £
FONIHEAR 2T 5 —A A v FpBOH KT,
REDED S 12/ DICARYKETHEALLDTH
B. TOAA v FIEH 6 FFRNCERE SN, BRI
ErhiI D EBEICHEH SN T, BREOAN
N=TV— I V=TT L&A — R L <
B, WN—=TU— &N L THIECH, ALy
FO7 « /—IVERHREM B RAE L, Z O O
PUERA R A — ABEIC > TWAH Z ERHERIN
7o Elo, TDOAA v FDLIN—75 ON DfLET
L2d 722028 8umIl RILL TWel &b, X
VT 5= v FOWF T =/ —IVBIR O RALE
B NN —T L — F >R8I L - 7KEE ORER T
REEBZER L, 7« /— VRO RIGERRK O
WA DRBE Lo TW/oZ ML NS N,
B, RFVYAVHATIVAAL v FrEOHKE
Fims s n/z®. Znid, BSHF N\ —THRE
L7z DT, PABRICZRAL A VYA VOB
e TIWAA v FTYY, £ThVbELEFELRAL
FDOTIWAA v FRRZIZL 2N, ZEADSST &
HEKBKLIZLDTHSL. Z LT, TOAA vFD
RAL L 727 =/ — VB I #E R OIBUE S EA — L
BEL>TWAI EBnghalc. TOTIVAAL Y
F )% & ZICRAE T H KIETZ DD OHEfE H
RALL THAT A EPBEERICL VRSN
7=

KRS v 7DONy T =24 v FpEDOH KE
Blsshd S 750, WP NEEMTHO 7 ) —
M= TKkEPFRAEL, #BKICKDTKEKETH
Nic. TOBOREICLY, R EOAT 5 v 7
DNy TV =2 v FD7 =/ — )VEIEHGZEM O R
(LB LU Z O T OBBAH LNk -7 &
"o, COWHBET T/ TBEERI L THK
FRRE I/ bd 58 RE, HARRIZINCH - 72
FERTABREDPT L. BEORERIT, #HK

2 & AREKOFBLFERIC X0 e 0 R T b Hofkk
WEENEC A EDER SN &L, Ny T
J—=2AA v F OO KIEZRKICHZ 5720 D
LDOTHAH. CHICEHHEL /2fF5E & LT, Hmjk K
DOIEKHEKE, Ny 7 U —PEFIREECRE L 723
HEOFEBRPMTHONTE D, FREEOERME SRS
nyzsn.,
3.2 [FE%EH

KK OFAERRFAAE ORI BT, H KRR
FouFVTBRICEA EEDNASE, HBICE
T AP JUBRIRL 72 BRI OBE - 5i7e i &
HHKFRROFEHICII K E Wl HES 2 & TR
INA. T8 L, FIyFUTESEERITOR
MG TH Y, b3 E T Cch 57
&, FEHLE 725 B DONBERL TL & » T 5 ATHES
EHRETEEWIHLTHAS. FWICL THAZ RN
TERPFRMSN/IHETL, ZOERD HEEN
\CH KRR 2 B 5 & SRR IS IR 2 O 28 BLIR
EE 2B LIeho T, HAKREDOZEHICY /-5 T
i, KKRFO HBGES 7n & #5512 L CH KBS
B R & OFRBEY) OBEIRTLREDREE 72 I Akl R
BROH KBS GERL /CEROBA - 5 His %
¥, BOHWLAEED LIE L 7DERIO 5T R
& BITRAITHMN L THKIREROHEATT D O
DEFA &> TS, COEE, TITOLENRD
LD, ZOBRPHKIRA L ->7bD, Fb
H—KERER 2B 5 W I OJRRIC X - TRk
L 72 KRIT 10 RIS AL S V7 ERE D % 3
L EThHDH. ChICOWTIE, OBRObEERE
IZF B L7230, QBB OEBIENDRFEOE S
ABITHE B L 72385000, QBB OERIEN O KL
DIVREIZHE B L 725510, @R OBRALAHMKOMEFH
B~ DAS (BHECIRES i O Wk k2 félfR@,  dendrite
arm spacing) (27 H L 72371 @G s ne. O
ICOWTiE, BB NS v+ 7BRIC K
DA SN HEEEOBEBRFICER L. £ L
T, INHHBEBEO TR EE 2, o, KEEIC
F o THEENTH T L5 ITITEREKEOA RS
AMELTWAB EE 2 7. COWBBREICOWTIE,
XFREHTHEIC LD, LB TICBT 545D
[E 4778 52— A PIE U THIRE 21T - 72, 2O



BRI O 5 v U 7BR & kE 73

B, OO X 58w X <L, b
Ty T VTR & KBNS X AR & O
AR EEPHLNIC L. OIZOoWTiE, ¥ov
TO— F O OERIE N DR IR D% XA A DF IS
XA 737 F 54 R THHEfro> 2 &
LD, —KIE - ZKIEOFENDP RS EOH 5
CERE SN, Fo, Vol a— FOHRD
BRNE AN DR FE D% &AL DOF % &R I &
OEBME THME R AN S LS, &
EIA E NI RALTRIE R O R R O s A B Z ~
VS EE Y WO R TS 2 EIckD, —
YR - IR OGN WERIL B G Db 5 Z & i
SN/ QIZOWTIE, BEEOEEIFICHT AD
BEAARBIGEPES > TERNICZILATE S

— IR & IR TR RILOTEBGETRE 3 #5721
SHOWREIECHPAEL LT LICEH L. ThE
T S OBERfTHNTETED, —KE - =
IR DN P ATRE e & D A C & Pl s .

@I >WTIE, Eoba— FAORBE DA B O
FHSRIREZHETH5T5LICED, —KEL
KIRPOHENRERC LICERH L. £ LT, B
(LD DAS L AR ORIEZAT > 72, L ORE
R, BRRARRFOFHSIREAH#ETE, i
F o TWEDP ZKIEPOHEN RS H DD 5
CEHHBMIZL.

—7, FIyFVTKKEDOFERIEHIZIE, OHER
GBRE) O L, OFROEAE - ST FEORR
PLETHAS. OB GEfE) OMUNL, B
REWBTANT v FUTHED AT Z A L% R
TAHZETHYD, THIKKBFICRT AHEDOE
OHICHGT 5. QBEROKAE - 5 FEORRE
i, KB D EEUS N A PRIRERVE R 2 Bt -
ST AZEICRD, HAERZHLNMCT HFE
BT HLOTHA. CHITHBEMICIE, £Th
L—ODfERAN, BH—ODFRKall k> TD
AR H IO RREAREFERT A ETHS. K
WCCOBREILHAL T, KEBSE»OHRAH
HTEICED, ZTOWKIER a #FET 5 FEw b
RIHIETHA. LrL, EBICIE, HDH—D2D
RS, BHORRICE > TEZC 720, HHWE
BEEORBIITK L TEEOBERPEHITHIL L T

HONEHETHAH. Lih-T, BRIz R
LERELEND, BROMBREHEICHH—D>DRA
TR OIAG C EDPNE LA FLT, TOLDk
FHEORMFE, HAXEROHEICHST5 &1k
5.

INETIZ, BT k55 b &N 57
B, AMRRVEY 2V ¥ ORAGIRE & B SIE
PLOBAGR: EICOWTHHEA TN T %58, 3k
% i B IS B L 7 IRRE T E DA T TWwW 5D
T, KEPFEKL /2B & TR N RICREEDOE
BTN OGP OHETH I ERTE -
7o ZTT, FEAKABET 5B - o8&
S A TR R AR A InBR (b S &, RALY)
DLV BT T TBURE O I O\ TORR
WNEfTo 7. X5, KK THIL 2B/
FAReR BB, P o F V7R EOBENRT -
7o EHRTRBDSE - TWAHT ENBD, Inb
OIEPFOA BFR R A4 0L, KRR A 988 -
VAET A ETORERELFHPD LA ENEZD
nic. —fkic, AL mEd 5 &, REMIZIE
Fig. SICRT LD 57 74 F WD BDNRT
WOk LD, COXD%T7 57 74 b LEEY
R & ORITHEFHITH - T, FEMEDRFE DA
T55. £ LT, 79774 MEOREEIL, X#F
BT 2 E 1T & - T dl 0 (002) T8 0 T il B % 0 4
HTEICEOIMBT ENTEAHEEZEZLN. £ C
T, BRx iR CTINEVER L 7 A AR R L4
WXL C, XBETEBEICK > T/ 57 74 b
DOFEFE % B & I 5 72 O fh ki O f# T 2 17 -
7o. TO—Hl% Fig. 6 ICR"d. E/, EEMNET
BAMEEIC X0, Fig. TIORd kD B REEZ 1T -
7. ZLTC, INLOREREIC, RO Lt
1 DEACI BT T TEBHRE DB O\W TORRGE &
To72. ZORER, HEHMEGEMEO RGO
R B OFEIICIE, IR OBPELF R e Z & A
Lipbizoie. T, XBEITEEIC S > THE
Mt R D JRAVAE B ORE SRS O 2475 C &
IC&D, P oFUTBRPFLELC EDONGRER
WRELSBENH D, HAKEROKHEICHELDZ L5
Bl O & 70 5 7260,

PR B F v F v 7R TN T, Rl



74 KT P

Fig. 5 Hexagonal crystal lattice of graphitet.
The dashed lines indicate a unit cell. @, c: Lattice
constant (a=2.461A, c=6.708A), ¢/2: distance
between the layer planes (d=c/2=3.354A).
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Fig. 6 Profiles of (002) diffraction for carbonized
phenol resin.
They show the results of analyzing the crystal
structure for carbonized phenol resin by X-ray
diffraction. d: Surface distance corresponding to
002—surface for the sample, layer plane distance,
d=21/(2sin0); A: wave length of X-ray, 0:
diffraction angle. (a) 500°C, (b) 1000°C, (c)
tracking, (d) graphite.

AEHTOEWT EREHIN TV S.
3.2.1 FCiR¥E

ran /Ly adAa—FREWEWD L, AT —
FoAXT—R2EEG EOa—F L TESLHVD
NTW5. ¥/, TOITASFAr—"7 )LDk
BN AR LY L L ARRICHEEE & AT
WA HBRED DR E L TWwWh. Z L
T, ChOMEIEIC AR KICOVWTHE SN
72190 g, ron L s a— R AR EE
PR D BE SRR > 2 BEEEEL, InEk
R LA 2 T /-7 a7 Ly a AT
LG, e X AEPiRBS JUEEOZEEDFAND
Nrc. E£7z, REBGIEREIC XV 5RO ZEAL R
FNON/. 2 LT, REIC X AEPEAT 4 B
SN T A T EBRBELPICIN/Z. BT,
XAREIr B LOEFREYTIC L D ME&EE» 675
T A Ml AEBENFEL KNG HN, yanTY
vV adLATa— FORKEREOKR P fThhz. L
T, I—F2480°CLLEDIREThH B U HHEF
BiSNABGEICRKEREDOD HZ LM LN
nirz-.

R ZVIE Fr—7 IV ORE s EM & L



BRI OS5 v R 7BR & KE 75

T -
38um

Fig. 7 Electron microphotography for carbonized phenol resin.
(a) 600°C, x100; (b) 600°C, % 1000; (c) 1000°C, x100; (d) 1000°C, x 1000.
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