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Table 3-1 Type of sulfenamide accelerator

Abbreviation Chemical formula | Chemical name
CBS N% : N-Cyclohexyl-2-benzothiazole sulfenamide
(L es g |
S H
“ BBS N\\ CH,  N-t-Buthyl benzothiazole sulfenamide
' @ _,C-S-N-CG-CH, :
S H cH,
OBS @:N\\ I -/—\ 'N-oxydisthylene benzothiazole sulfenamid(_a
S,c SN - 0

DCBS N\\ ' . N- Di Cyclohexyl-2-benzothiazole sulfenamide
i .C8&°N :
S : |

10mm i ﬁ
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Fig.3-1 Dimension and shape of NR—nickel plated steel cord adherends
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Fig.3-3 S/Ni ratio change to thickness direction in the nickel plated
steel cords treated by TTN at different temperature

TTN concentration 0.4wt%,trating, time 15min
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Fig.3-4 Effect of treating temperature on the pull out strength of
adherends between NR compound and nickel plated steel cords treated
with TTN solution
NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1,S 3,
Co na.2 Curing temperature: 150°C, Time: 30min.
TTN concentration 0.3%, treating time 15min, temperature 10-90°C,

() :the figure shows rubber coverage on the cords




£ITE

i ol film -

| Triazine thiol
Hs N SH SH HS8._ _N. _SH SH gs s Sl
HE L LW 1 -
N~

| N N N7 EN\N Zi
N JLN 0 /LNIL JLN £

_ iﬂ\ 1

-

Fig.3-5 Surface model structure of film formed by the TTN treatment of

nickel plated steel cords
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Fig.3-6 Effect of TTN concentration on the pull out strength of
adherends between NR compound and nickel plated steel cords treated
with TTN solution

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1S 3
Co na.2 Curing temperature: 150°C, Time: 30min.

TTN concentration 0-1%, treating time 15min, temperature 80°C

( ) :the figure shows rubber coverage on the cords
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Fig.3-7 Effect of treating time on the pull out strength of adherends
between NR compound and nickel plated steel cords treated with TTN
solution

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1,S 3,
Co na.2 Curing temperature: 150°C, Time: 30min.

TTN concentration 0.4%, dipping time 0-35min, temperature 80°C

() :the figure shows rubber coverage on the cords
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Fig.3-8 Effect of CBS concentration on the pull out strength of
adherends between NR compound and nickel plated steel cords treated
with TTN solution

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 0.2-
1.5,S 3, Co na.2 Curing temperature: 150°C, Time: 30min.

TTN concentration 0.4%, dipping time 15min, temperature 80°C

( ) :the figure shows rubber coverage on the cords
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Fig.3-9 Effect of sulfur content with various accelerators on the pull out

strength of adherends between NR compound and nickel plated steel

cords treated with TTN solution
NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, accelerator

2,5 1-5, Co na.2 Curing temperature: 150°C, Time: 30min.

TTN concentration 0.4%, dipping time 15min, temperature 80°C
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Fig.3-10 Effect of Co naphthnate(Co Na.) concentration on the pull out
strength of adherends between NR compound and nickel plated steel
cords treated with TTN solution
NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1,53
Co na.0-5 Curing temperature: 150°C, Time: 30min.
TTN concentration 0.4%, dipping time 15min, temperature 80°C

() :the figure shows rubber coverage on the cords
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Fig.3-11 Effect of sulfur content on the pull out strength of initial
adherends and adherends after water aging between NR compound
with Co naphthnate addition and nickel plated steel cords treated with
TTN solution

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1,S 1-5,
Co na.2 Curing temperature: 150°C, Time: 30min.

TTN concentration 0.4%, dipping time 15min, temperature 80°C

() :the figure shows rubber coverage on the cords
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Fig.3-12 Effect of sulfur content on the pull out strength of initial
adherends and adherends after water aging between NR compound
without Co naphthnate addition and nickel plated steel cords treated
with TTN solution

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, CBS 1,S 1-5,
Co na.0 Curing temperature: 150°C, Time: 30min.

TTN concentration 0.4%, dipping time 15min, temperature 80°C

() :the figure shows rubber coverage on the cords




B3E

PURBLIEZyTNA-FTR, ZysEani FOBRUEREET
7. SOULAERERARB#FTERAVEEDNS, £, =TIV >
EA—FTR. F77VBANVIERMLADOTIE, FAESMIE
FLTWSH, =7 BAMROLABIZEAELRNZEND, FTF
ﬁzm»hﬁmﬁtﬁmbf\Eh%@@ﬁﬁéﬁ@tﬁifmé:t%
EZONB, ZyThdo&0—KTR. F75 BaNL M ERNLE
WADBREDFKFHAMESE BEDT, KEDENIMBIEESE LY REF
SHANREFEDRABIZEBIETEOORRFARERZI TNEL,

ZYTNDOERTSRAD>ELYBMIBDSELEZIDT. TSR o=
CREREOHOEMBRODDEBEETEY, 1 J4EBEOEREREOHD
D RIFARETH o fo, MIBEDTA VICHREAMOMLH R S,
OOFLUTTHRAF—INOBEEDRED, MEEOREDSN S (4,
SEORMLEL O L. HHLORBEDZS LWy ILH>=TlE. SA
EDOFRBEHEDEDHIC, TTNUABEHT S ENENTHS = EDBEMND
S5N7c. LML, TTNREBICODWTIR, RF—)La—RD&LS CEWE
BOHDIT. +8m i nHORBENEEHBITLENSSH Y. BEICIZN<
DIDIXRBBEEBDNI, £/, TSRO 2L IFRERMNSED =
EDEH, RBAREBICOVTIE. #EDTALIBEZHRESHTH
ALTWKRHDHZZ EbREE NI,




£38

DEDEEMBELMEE S,

1) ZyTIhH>ERF—)a—K(F, TS5AH>ERF—J)LaA—KT
ROWBNTWAZANT =7 I FRINFRESN Z28ORAT LY
D> REF MiREEZ LEh o7,

2) ZyTNO2ERAF—)A—-FICTTNALEEZ80C, 15min
WEBLEHDTE, 5likEH. JLABBERLENLEBBIHENSBDS
Nk, BEBHEE., REATOTTNREOEEICEAINTSY.
TTNRE, LEGH. LEBRESEQOERMNEEL TS,

3) BERMICEK, JARSAELT, MKEER OERE, BE, HE
RE. BEIANVMEOTRMALEORENHY ., RBEENEELE.

4) BN MEZRMULZVWRTIE, MAEEEOETSIZEALE
1E<. COYMRBOREDSHI/IERELIE T,

3. 5 SE Xk

1) 3F X, B BE, ¥R XiE : BIAWEE, 65, 171 (1992)
2) 7% X, &iF BE, FR RKE: BIAMEE, 65, 181 (1992)
3) ¥R FEE, F R, KB F17: HIAWEE 66, 552 (1993)
4) F X, ¥R KB KA 717 : BIARE, 67, 369 (1994)

5) #F X : BILBEBEAASTHSBESEH, 151999




FAE Zy TN ELFESESOVIARESDRARE
4. 1 ¥E

AETE, BR-vITINO>ELERF—)VO—-F£8ELT, ChiC
PUTZUFA—INICLZRAELE) 287, JABRSOENSESEL
PIVWITADRBZTLE /. BIC. FIREICBII2EAFDEENENS.
IS, REEOSVVINFHRERERE NIV MEICKY., BRiFZ21T4H-7, b
U7 FFA=INREBLEZHBOTIE, MREERTE, EEREORIT
YTIRRIBVWT, JYBEHOBVWHDEEEZTHES THERAD
Hofe. F7IRADHEICIE. TOULEEERDOIAN T 7 I RRBAL
BNTWSD, ZyTIERAFHEDTSRAERREBLIEMS, LS
BEOMFREFOBERICDONT, E<KREHZTASIIELELE. BB
CIE. A7z T7EIRRTHACBSOMIC, IFERINVTZ VT IERRT
HBHMBTS, TMTMRTMTDZRY EIFT, ThoE2ZEELT. »
DHEABDLEICDONTH, BBERFZTE-/, £, ANV MERER
MODFH, BEHESDRVMARDBHETH /DT, AR MERPTA
MEDS NS S, BARMICT, MEEOmMEERIET L ELE, £,
BEDP—ICOKEICELEZDBDICDODNTIE, BREJFICOVWTHAEEZR
L.

4. 2 RE&
4. 2. 1 ZyHIH--ERF—)Va— KFOBUE

IREEO. 82CUDHEWTREFEHD1. 68mmODIAYIC. HE—w




Ea%

TIVEEZRWT, 358/ kgDZyT)IH>EExBREICELYUDHHLEL

Ico ED7AYZEET 1 OMDIARERNT, ERBIEICEY, 0. 6
OmmETHBEMILA., TORIC, BXMHHEICLY, F4XZ5KBN
T. 0. 30mMmMETHBMIMILA, X HRTE, EXHEFP D&
REICHMENZDT, HoZDHINERIFEAERLS B>/, ZDEERXHE
BHZERETZEOIC. BREBHICENT, BRMEERBLE, EXE
RCIE, PPH>ZTDHNDHY . ZRRIVA VYO v TV > EFERIL.
33g/ kgkliolk, COIAVICABEMIZMLT, 1 x2x0. 3
0DI— FifkE L,

4. 2. 2 EERJLRS

RBRIA (NR)y HAFZ Gy (HAF), AFTUY /R (St. A).
BEf{bE$R (ZnO), HE&E (S), Z4LPskHl (1 PP D). ME{RESF &
LT. Tabled—1IKRTEIIC. N=22ONFIIRIIYFT T
=2 - Fa 2 TEF (CBS). ZRDYFFZIN SHNTT7LF
(MBTS), FRIAFI FOIA EBIHNZzA K (TMTM), T
ESAFIV FOSLA DHIVT774F (TMTD) Oiifk@ZzRAVE,
NR10OO%., HAF50%, St. AT18. | PP3EENINY —
SFY—IC&kY.20minRBEL. TNhZES5minA—=)ILTLYRLT,
TRI=NNyFNREUE, CORRI—NyFE. RRAMNEO-ILIC
HBEZMFIT,. 60CTI1OmMinICT, S48, ZnOS5E, TEELAM

HRiRERZREAMLUE, BELEJAY—FE2mmDEZELE,




Table 4 -1 Type of accelerators

Abbreviation Chemical formula _Chemical name

CBS NQ\ N-Cyclohexyl-2-benzothiazole sulfenamide
Clos <o '
S H
MBTS @:N\\C—S"S—C//N]@ Dibenzo thiazole disulfide
Sl N
' S

N,N,N*,N'-Tetrametyl thiuram monosulfide

N,N,N',N'-Tetrametyl thiuram disulfide
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Fig.4-1 Effect of the amount of accelerator on the pull out strength of
adherends between NR compound and nickel plated steel cords

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, S 4,

Accelerator(variable)

Curing temperature: 150°C, Time: 20min.
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Fig.4-2 Effect of the amount of MBTS on the pull out strength of

adherends between NR compound and nickel plated steel cords
NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, S 4, TMTM
0.5 or TMTD 0.5, MBTS(variable)

Curing temperature: 150°C, Time: 20min.




4. 3. SWMATMBLoy TN >EaA—RETADES
FOSARELT, TMTMO. 58, F7FY—-IRELT. MBT
SIEARMULABDICONT, MEFNBLELZRL T, EE52HE L,
Fig. 4-3RRTLIC, MARELUYRELEI4BHBREBETH
Y. TNUTTE. 5HREABTABBEEGETFT LA, £/, 2hLlE
DAMBETH, SHEE NS TLABBEGET LA, CDLSIC. TAIC
AT SSEZSUIEY. FHE. MBEEEFNZSCOVNTIE. EECER
TH2HDTHY., TORBESHFEEL TS,

4. 3. 4 MEREEZyTID>Ea—RETADES
FOSARIBREFNTHY. F7Y—ILREDHBTH>TSH. M
BIRIGIERRCELZ ENPHEIN, BEERICEHET 2 MR
POWTHELL, Fig. 4—4ICRT&LDIC,. MEBREEMEES
EVIEESMIinICT, JABRBEENS100%EAZ0. BlikE AP
PEMo, ThiF, BEERAORSE+SRKECE>EBDOD,
ERIdADMBES+HEATES T, JABBNCELEERLTNEDHDE
EZAOND, BEES5ICEMTEE, TABERIZT 00 %ThH 315,
SHREHE 25 KN/ MBEETETZLOCADE. chik. TAD
REVPEATIADLIYBLBEDESDEEZZSNS, 10mi nEd
EBLFHREANMEPPETLT. 13minTREH, TABRBZEOETS
ROONDLIIC/Eo/e, CSTR, TALBRBLANMKEZBE T, 8B<

Y, 13minLIETE, #EEREOBANMNETLEASDEC LT

561~




30 Olnitial
& 25| o |
e A Water aging
g T 20 e——‘ for 3days
w
w2 2 15 gw— ® Water aging
SEC g o — i (T /days |
A

O ] ] l | | |

00 T 20=8¢ gwiSis 7
Amount of sulfur (phr)

Fig.4-3 Effect of the amount of sulfur on the pull out strength of
adherends between NR compound and nickel plated steel cords before
and after water aging

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, TMTM 0.5,
MBTS 3, S(variable)

Curing temperature: 150°C, Time: 20min
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Fig.4-4 Effect of curing time on the pull out strength of adherends
between NR compound and nickel plated steel cords

NR compound(phr); NR 100, HAF black 50, St.A 1, ZnO 5, TMTM 0.5,
MBTS 3, S 4

Curing temperature: 150°C, Time variable
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