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Delamination Suppression in High Strength Steel Cord Filaments using Boron
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High carbon steel filaments containing small amount of micro alloying elements were studied to stop
delamination caused by torsional deformations. For titanium and boron treated steel filaments, the
secondary ferrite area fraction decreased, and delamination did not occur in filaments subjected up to

drawing strain levels as high as 4.2.
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Table 1 Chemical composition of tested steels

(mass])
C Si Mn Cr Nb Ti B Fe
PC 0.99 0.2 0.4 0.2 O 0 0 bal.
NB 0.99 0.2 0.4 0.2 0.04 0 0 bal.
B 0.99 0.2 0.4 0.2 O 0.01 | 0.002 | bal.
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Secondary ferrite area
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Photo 1 FE-SEM images of patented wires

0027 TBO0OO2000000 TEMO
Photo 2 TEM image of secondary ferrite in TB
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Fig. 1 Secondary ferrite area fraction in each steel

0.0 I——
PC NB B

000000000000000000000000
2200 2000000000000000
0003006200 030000 TBOOOOOODODO
00000000000 FESEMOODDOOOOOODO
00000000 30000000000000000
000000000000 00000D0D000000Dn
0000 200000000000000200000
000000000000 00000DD00000nD
00000000000 000000D0D00000OD
ooo

2B0000000000000000000
0020000000000000000000000
0000000000000000000000000
00000000000000000000000 ™0
000®000000000000PCONBOOOOO
0000 TBOOOOOOODOOOOOO0OO 2000

Martensite Colony /

Secondary

ferrite \

Grain boundary
cementite

Colony

003 0000000000000 2000000 FE-SEMO
Photo 3 FE-SEM image of secondary ferrite at the beginning of
pearlite transformation
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Fig. 2 Work-hardening and torsional properties in each steel
filament
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Photo 4 Cross sectional FE-SEM image of TB (true strain4.2)
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