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ABSTRACT

The physical properties of tire and tube products as a series of experiments have been studied and

practical usage has been discussed.

1. The tensile strength and elongation of experimental production of tire and tube revealed better values

than those found in requirements of military specification.

2. Adhesion of carcass plies with domestic and foregin cords showed good results in physical properties.

3. Tensile strenght of carcass plies, tenacity of domestic cord and breaking energy of tire be exhibited

good results.
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1L ®  #
1 Fftad
Natural rubber: ribbed smoked sheet No. 3 (RSS#:3)
Synthetic rubber: butadiene-styrene rubber 1712(SB

R 1712)
: isobutene-isoprene rubber (Enjay butyl 218)
2) Carbon black

ﬂ‘#
WE

HAF black
SRF »
FEF »

3) Tire cord
HWEE nylon cord 1.2.3 9 (840 d/2)
Toray nylon cord 1.2.3 % (840 4/2)

=P Bl B



2. BE KR
DE +#
FEAT-0 e TH59] A 9 banbury mixer 4§
Hizg o fkste] table 1,2,3 3 o] 7k we 3
‘Az AIArS banbury mixer o A9 Bigi{REIE. 48
e dhesh golee] Mol fragls,
(Tread %
Omin : NR(masticated), SBR
Ln : L HAF black,

zinc oxide, stearic acid,

antioxidant.
11 #» : } HAF black
3 n :0il

‘51 : Dump (155—160°C)

[Breaker @ carcass %)
Omin : NR (masticated), SBR

5 : SRF black, zinc oxide, stearic acid, antioxid-

ant.

2 :0il

4% : Dump (120~130°C)
(Tube 33%)

Omin : Butyl =5

37 : SRF black, zinc oxide agerite resin D
2min : FEF black, 1 Oil

4 n ) 0il

9~11+ : Dump (180~185°C)

Table 1, Compound formulation(Tong Shin Tire

Co.)

Tread ?lreakef Innerply Bead

compd. cox(::}l)tdp. Y compd.” compd.
RSS#3 70 80 80 100
Synpol 1712 30 20 20 —
Zinc oxide 5 5 5 5
Stearic acid 2 2 2 1.5
UOP 88 2 — — -
Antioxidant PBN 1.5 — — —
4010 NA 1.5 - — 1.5
Agerite resin D — 3 3 2
Paraffin 2 — — —
HAF black 45 15 — —
‘SRF black — 15 30 —
FEF black — — — 60
‘Calcium carbonate — — — 70
Sundex 790 5 4 4 —
‘GE—9 — — 2 —
Pine tar — — — 3

5t F1HK

Rosin — — — 5

Sulfur 2.1 2.6 2.6 15
NOBS Special 0.65 — — —
Accelerator M — — — 0.7

” D 0.15 0.15 0.2 —

" DM — 0.85 0.9 0.7

Table 2. Compound formulation (Han Kook Tire
Co.)
e, Sty Il Bed

RSSZ3 70 80 80 100
SBR 1712 30 20 20 —
Zinc oxide 5 5 5 5
Stearic acid 2 2 2 1.5
UoP 88 2 — — —_
4010 NA 1.5 — — -
Antioxidant PBN 1.5 — — -

" AP — 2 2 —
Paraffin 2 — — —
ESSO process oil H-1 5 4 4 -
Coumaron indene _ 9 2 _-

resin

HAF black 45 — — —
SRF black — 40 30 —
FEF black — — — 60
Calcium carbanate — — — 70
Sulfur 2.1 2.6 2.6 15
Pine tar — — — 3
Rosin — — — 5
NOBS special 0.65 — — —
Accelerator M — — — 0.7

" D 0.15 0.1 0.2 -

" DM — 0.8 0.9 0.7

Table 3. Compound formulation of tube

Tong Shin  Han Kook
Tire Co. Tire Co.
Enjay butyl 218 100 100
Zinc oxide 5 5
Agerite resin D 1.5 1.5
Sunpor 115 25 25
Polyac 0.2 —
SRF black 25 25
FEF black 25 25
Sulfur 2 2
Acceterator TT 1.5 1.5
” M 0.5 0.5
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2) BERkel e B % AR fEgd B3t Nylon cord & [EE
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o ®eel (sl 85} 2E fEfhez MM,
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1
,Raw material {—» Compounding |- Extruding (> Tread stock }—

.Tire building |—

Nylon cord —>| Rubber coating in calender ’4’ Band bml(.ﬁng

lBead wire \—» Bead insulating & wrapping —>:| Bead stock {—

l_)‘ Tire expanding & air ’

bag inserting —{ Extracting air bag \4» Post inflation ‘—>s Finish ]

Curing

Table 4. Properties of tire cord.

Twist . Shrinkage H-Pull . .
Contr- Breakin Shrmkage 430 D. P. Moisture
(turn/10cm) action Gauge strengthg Elongatlon( in dry heat m“l?:tle};ng (ktzs/tg U, regain
S VA (%) (mm) (kg) at break at 4 5Lg (26D €) mm) (%) (%)
e TS 473 476 60 0.59 1435 27 838 5.0 7.9 110 56  3.12
Toray Cord 46.3 47.0 6.2 0.56 14.41 24.8 10. 2 4.12 6.5 11.5 5.45 3.14
5) {34 nylon cord o] 473y k4 w8
Rele] FAT BWE 2 AES nylon tire cord o] 4 1. REAHo HEY ABER
Ay B2 table 4 8} 72}, B FeZ fRESte] et tire 8] KEZHR

Table 5. Physical properties of mixing compound (Tong Shin)

Hardness (shore A) Tensile strengthCkg/cm?)

Mooney Scorch time
Viscosity MV +5unit
MS1+4 120°C 120°C, min Initial After aging Initial  After aging
Tread compd. 10.0 31'20" 58 60 229 196.
Breaker & outply rot .
compd. 10.5 31/25" 55 58 210 193
Innerply compd. 12.5 35'30"" 51 54 209 184
Bead compd. — — 86 920 130 115
Elongation (%) 300% Modulus (kg/cm?) Tearing strength B type, (kg/cm}:
Initial After aging Initial  After aging Initial After aging
Tread compd. 540 480 94 104 60 57
Breaker & outply =
comod, 540 460 81 102 63 58
Innerply compd. 550 480 58 89 55 H4
Bead compd 280 250 — — 40 36
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Table 6. Physical properties of tire

Hardness (shore A)

Tensile strength Elongation (%)

(kg/cm*)
- .
Initial  After aging Initial After aging Initial After aging

J Tong Yang )/ Tong Shin 59 63 225 209 520 489
600—16 cord ’N‘“\ Han Kook 58 62 233 211 570 530
Tire L Toraycord Tong Shin 59 63 208 210 530 490
| Tong Yang/ Tong Shin 59 63 230 216 540 500
750—20/ _cord | Han Kook 59 64 229 212 580 540
Tire ' potay cord Tomg Shin 59 63 236 213 550 500

3009  Strength of . Breaking Ozone test Indoor

r«nodu]ous tire cord Adhesion energy " endurence

(kg/cm?) (kg/25mm) (kg/25mm) kg-em  Static  Dynamic

r Tong Yang [ Toray cord 107 234 25.7 22,290 pass pass pass
600—16¢{ cord | Han Kook 97 227 21.6 17, 560 " " "
Tire LToray cord Tong Shin 110 228 26.0 17, 520 u " ”
Tong Yang} Tong Shin 105 342 27.5 29, 400 ” " "
750_—20f cord | Han Kook 99 348 25.7 32,690 " " p
Tire \ Toray cord Tong Shin 105 335 26.0 31, 360 " " ”

Table 7. Physical properties of tube

Tenéile . 300% B Set after Strength

Hardness strength Elongation Modul‘\?,\s aging of splice

(Shore A) (kg/cm*) (%) (kg/cm*) (%) (kg/cm?)

Tong Shin 44 126 720 45 18 67
Han Kook 44 136 760 56 19 50

Brolgatel gEMRED DS A ste] FEREILRY
HeREE stger I &R Table 59 3

2. B& Tire ¥ Tube 2| B({LBr) RR#HER

R tire P tubeof ¥t} K sizefl, WEITH
B L) 3 tire cord &) fEHE £ BB HERR
S 3lgom z R table 6 @ table 73} g o],
fif ozone FEET-H0 BRETARE I HES
BEikglel RiFsislch

3. Tire 122} Vulcograph

B tire 59 & 7% vulcograph & fig. 15}
2ov] 1/2 range & dto] 142°C oA &£ 14 oA
Zro] MaEsHY oF,

1. INEREREA OE SBRIRES Bt
AEA ATl #Hold MAEBEE 140°C2 [
FESHL MEEEHIE BEStE2A vehte §lEinE )

W5k 818

Boghme v fig.2 @ fig. 3004 HEwks 2o
tread w5-E 80~100 4ol A breaker s} outply i#ell s

” L @ Tread compound
@ Breaker compound )
@ lonerply 31 2
-~ 445 r ! 4
£ |
E i
@ [
i—E- 30 '
!
4
15 b V4
”
&
e = T e ::::—:'_:— -
i

Tire compound

Fig.1. Vulcograph of tire compound.
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Tensile strength (kg/.m')
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Fig. 2. Relation between curing time and tensile
strength. (tread compd.)

230 b
-3¢ Breaker & outply compound
220 L —e— [nner ply compound
210 -
200 p
190
1 L kY 1
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Curing time (min, ) (at 140 C)

Fig. 3. Relation between curing time and tensile
strangth. (Breaker, outply & innerpl compd.)

2. ®& Tire o] Size §j SIRME R {HEREFEL HE

Tire o] RBETT R size Iz FIRMES L)
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Elongation (95)

Tensile atrength (kg/cem?)
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Fig. 4 Comparison of the tensile strength.
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Fig.5. Comparison of the elongation.

3. M Tire 2| Size & Cord TR #EEhel HEe
Tire o) RBIEEH size 3] 2 nylon cord & HE}
BES FARS 9 #5hE v fig 64 2E wh
s} ol BE cord & HE cord ol k3l o] gL
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B Foz ol A L #FEFEmMNTe] AR At
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Adheaion(hg/25mm )

600—16 . T-m
Tong Yerg Toray TongTany Toray
(Tongshin) (Henkc:k;( Torgshin Tongshin) Henkeck) (Tongshin)

Tire size

Fig 6. Comparison of the adhesion.

4. $& Tire o] Size & Cord #B4ER FwEREC
23

BE cord @ HiE cord ] 600-16, 750-20 o) ¥fdt
HE 2 ®HEAA RE tireo] ol A tire cord g
REEE fig. 7oA REubsl 2ol A HEI HRMEE
B FAm HREY 120kg & 24% ol 4 Ltz gl
on2 FHF BHE FESL Az 2
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Fig 7. Comparison of the tire cord strength.
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5. & Tire 2| Size Cord TEXER] Breaking
energy 8| H#
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Fig.8& Comparison of the breaking energy.

6. &l Tube 2| Ty 18k HE

S50 tube o EIBMEEEL FolglE table 7oA B
vkl o] METHAA HiEste) R FRBE F
MEHRS v Red EF EREL LR RIFSIRoH
Y #ERESE KEPRST o RO BENIA
#HES HEMESA 4 BEE 4 A

7. Wk X BETE B

BETHE LY HHE 98 BR 48 fiaitd i
o BB R HEE R —FIge banbury mi-
xer 9} extruding S BfAdHe] bag-o-matic type 9
curing machine @ post inflater of o] 2] 7] Jael o)
Aoe HHE AT got 29 THE LRk
o —% KfEstz YAV EE obF fizkkd AL
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2. BB tire 9 BEEhe dolAly BUEETE size 3
cord fEER ¥ EHESg e, BEE cord = ]
Ik EEQE EHNE A F e dF Sl

3. MES BIERE AT BET HRIEE 195%
oF EE cord = 5T WHE AT UeE <
4 9=

4. Breaking encrgy ¢ 9lelA13= nylon cord &
s Emyes wl BEst, EEw HUEES
3~4 58 BRE AE T 9ee oF ek

5. Butyl tube 8] BiEFHe %23 BAENT R
FE BEE 92 F I8 dF Tk

6. S2liteke] tire WHBTEY MR FES &
wstmed FERET BEs ¥F dE BB T
Aok HATE AL BRHA

7. BAestA BALERR R R H”%an REBHERE B
% EE nylon cord & tire BEA 2 T4 3 HHT
BETE g

8. IRABISH tire D tube = FFE EHEo
Byepol et
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