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Synopsis :

The present experiment was purposed to investigate the effect of non-metallic inclusion
rich in AI203 and scale formed on the surface of wire rods on manufacturing process
and physical properties of tire steel cord. The results obtained are in the following; (1)
Reduction in AI203 type inclusions decreased rupturing during wire drawing and
increased the fatigue resistance of steel cord. Here, inclusions were reduced by lowering
AT content coupled with RH degassing. (2) Scale which was easily removed by pickling
or mechanical descaling was obtained by setting the suitable Stelmor conditions. (3) The
tire cord of 3 + 5 + 15 + 9 + 1 construction exhibited superior fatigue resistance. (4) The
adhesion of steel cord to rubber was improved by removing the oxidized surface layer of

coated brass in acidic solution.

(c)JFE Steel Corporation, 2003
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The present experiment was purposed to investigate the effect of non-metallic inciusion rich in A1,0, and

scale formed on the surface of wire rods on manufacturing process and physical properties of tire steel cord. The

results obtained are in the following;
(1) Reduction in Al,O,

type inclusions decreased rupturing during wire drawing and increased the fatigue

resistance of steel cord. Here, inclusions were reduced by lowering Al content coupled with RH degassing.

{2) Scale which was easily removed by pickling or mechanical descaling was obtained by setting the suitable

Stelmor conditions.

(3) The tire cord of 3+ 5+ 15 + 9 + 1 construction exhibited superior fatigue resistance,

{4) The adhesion of steel cord to rubber was improved by removing the oxidized surface layer of coated brass

in acidic solution.
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Cutaway of steel radial tire for
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Table 1 Structure of steel cerd for radial tire
Application Diameter of

- — Construction Cross section of cord | ..
Type Portion filament  {mm)
1x4 :3 0.22, 0.25, 0.28
Passenger Belt 1 x5 .... 0.22, 0.25
%Po
2+741" b4 0.22
L >4 J
®
_ e _
P
Tx4+1" 5'-‘-':. 0.175, .22
%e 2 o D
'.'.:. (]
Carcass o0 -
[}
........
3+9+15+1° eog's 4 0.175, 0.22
O 0%
B oe®
@
Core: 0.20
Trueck and bus 3+6 ..... ’
.. Quter wire: .38
......
Belt 4% 4 e 3 0.22
......
T e ...
. o8
3+9+154 1 Sts0es 0.22
%0,
oe®

+ 0.15mm & wrapping wire
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Table 3 Effect of total Al content and degassing oa the chemical

composition of inclusion

Heat | Al total (wt.%) | Degassing | MnO | ALO,| Si0, | Ca0 | MgO
A 0.006 No treated | — | 90.0 | 15| 75 | 07
B 0.003 Treated 685 | 259 | 50 | —
C 0.001 Treated | 189 | 197 | 402 | 0.7 | 0.8
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Table 4 Properties of 3+9+ 15+1 and 7 X4 +1 cords
Construction | 3+8+1501 T ket

Sequence of cord “}:;:r N};‘i‘i‘: 0]';‘;; Wrapping | Strand | Cord | Wrapping

Number of 3 9 1 1x4 7x4 1

filament _ )

Diameter of 0175 | 0175 | 0175 0.15 0.175 0.15

filament (mm) .

Pitch {mm) 5.0 10.0 35 9.5 12,5 5.0

Lay direction s 5 S S 7 5
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Table 7 Tensile strength of filament before and after fatigue test

Tensile strength (kgf/mm?®) Strength loss
L S o
Construction Befare fatigue test After f{atigue test %)
) P ]
. ( Pt 100)
R | £(A)| Max. | Min.t a |z (B}| Max. | Min. A
3+9+15+1 5 280.2| 290 | 282 4 280.4] 284 | 276 1.7
7Tx4+1 5 283.0| 289 280 4 265.0 | 284 263 6.4

Tahle 8 Turns of filament before and after fatigue test

Turns Loss of turns
. . ' . ) (%)
Construction Before fatigue test After fatigue test
- (A"--B-x 100)
n |(A)|Max. | Min.| n |&(B)|Max.| Min. A
3J+9415+1 5 00.8 55 45 4 39.6 46 34 23.2
Tx4+1 5 31.7 54 44 4 34.3 49 3 34.7
Table 6 Breaking strength before and after Rate Fretting appearance
fatigue test
Breaking strength {kef) Strength loss B o
. % Son
Construction | Bogyre fatigue | After fatigue (AT,BX 100) 1 T
test A test B A ST
I+9+15+1 175 169 34
TX4+1 181 172 5.0 1.5 Medium
7441 3+9415+1 e .
n =64 n =88 e
F=145 108 2 Fo—. T e
a=.52 a =151 ~ e
° 2.5 2.5
2 2
® 15 ] L5 | 2.5 Medium
1 I |
B 0.5 0.5 )
0 0 s
0 20 10 22 30 3 Moo b
Frequency ?‘%f, g
Fig. 10 Histograms of fretting rates of fatigue EIINE
tested samples

Phote.1 Rating of fretting level
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