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Fig. 1 Manufacturing process of fasteners
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ﬁ@ﬂlc li{g}ﬁéﬁﬁNb ﬁﬁA&C%%ﬁbNb c Si Mn [ s Sol. Al Nb
Steel A | 013 | 0.26 | 1.35 [ 0.014| 0.017 | 0.026 | 0.038
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Steel B 0.24 0.23 1.48 0.023 0.010 0.042 -
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Table. 2 Mechanical properties of wire rod. ': - ,ox"m
8 P
) TS (gt/m) [ V.P. [ E_TRA 2 o
Cooling X 5 n |(kgf/mm?)| (%) (%) n w e O g A
Steel A 655 | 035| 80 | 438 | 324 | 700 z L. 7L Strain
Steel B| °C [ 624 041] 80 | 415 | 283 | 105 i L 10 e
Steel A| Stelmor | 61.6 | 1.54] 80 | 420 | 208 | 720 8
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X; mean value Equivalent strain &

o6 ; a standard deviation within a coil
Fig. 3 Flow stress in upsetting tests.
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