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Boron=-Added Steel
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ynopsis

Recently, reduction in materials costs is needed due to serious industrial depression. One field where this is required is
steel wire rod for bolts. In response to such demand, the application of boron-added steel has become popular. It frees
the wire production process from spheroidizing annealing and drawing. This effect is due to high cold-forgeability of
boron-added steel because the steel’s carbon and some alloy element contents are lower than those of conventional carbon
steel and low-alloyed steel.
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Table 1 Production condition of bolts
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Cost increasing ratio for improving hardenability
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Fig.1 Comparison of cost for improving hardenability
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| Conventional steel (Cr-Mo steel) l
l

| Application of boron-added steel ]
1)

| Ensuring of hardenability by boron I
l

I Decrease of the amount of C,Cr,Mo ]
1)

| Improvement of cold-forgeability |
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Fig.2 Detail of application of boron-added steel
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Fig.3 Impact value transition curve (TS=1200N/mm?
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Fig.4  Tempering curve of boron added steel and
conventional steel
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Table 4 Application size
S*sedi;mdai Size { Example of application
10B22 M6~M14 For a wide use
15B25 Mé6~M14 For engine, etc.
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Table 2 Types and uses of boron added steel

e | %{e@; | Chomical composition (mass % .
| Classifieation | = . - — Use
| . - - . = .
.20 .10 .80 .0010 Upset bolt
8T 10B22 / / / / Flange bolt
.25 .35 1.10 .0030 etc.
.22 .90 .0005 Upset bolt
107 15825 / / / / Flange bolt
.28 .35 1.20 0030 etc.
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Table 3 Comparison of production process

L Ulassification

Production process

L e e 0 SRR
&7 Conventional steel | S45C Rolling—Drawing—SA—Drawing—Cold heading
( Boron added steel | 10B22 Rolling —Drawing—Cold heading
T Conventional steel | SMn443 | Rolling—Drawing—SA—Drawing—Cold heading
: Boron added stee! | 15B25 Rolling — (SA)—Drawing—Cold heading
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