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Development of Bainitic Wire Rod (Multi Free Wire Rod) for Non-heat-treatment Bolt
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Abstract

In order to achieve carbon neutrality in the bolt manufacturing process, elimination of the bluing
process is required for non-heat-treatment bolts. Newly developed steel for non-heat-treatment bolts
(Multi Free (MF) wire rod) characterized bainitic microstructure by an online controlled cooling
process. Non-heat-treatment bolts made from MF wire rod satisfied the properties of JIS 8.8 class.
The complete elimination of heat treatment in the bolt manufacturing process was achieved by

the MF wire rod.
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1 MFEMOIEZERS (mass%)
Chemical composition of MF wire rod (mass%)
C Si Mn P S B SAE standard
10B21-MF 0.18/0.23 0.15/0.35 0.60/0.90 =0.0030 =0.0030 0.0005/0.0030 SAE 10B21
15B23-MF 0.19/0.25 0.15/0.35 1.35/1.65 =0.0030 =0.0030 0.0005/0.0030 SAE 15B23
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Mechanical properties of 8.8 class non-heat-treated bolt

TS 0.2%PS El/5d RA Hard:
Aging conditions ° YP/TS areness
(MPa) (MPa) (%) (%) (HV)
None (As forged) 837 697 0.83 16.0 73.1 253
MF wire rod Baking 200°C*2h 896 847 0.94 14.0 70.0 271
Bluing 350°Cx0.5h 890 834 0.94 16.3 70.3 270
JIS standard Grade 8.8 min. 800 min. 640 min. 0.8 min. 12 min. 48 250-320
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Steel Grade Result Break point Fracture surface
Non-
o MF wire rod 8.8 Good Screw part Ductile fracture
heat-treatment bolt
8.8 Good Screw part Ductile fracture
. Boron steel 10B21 -
Conventional 10.9 Good Screw part Ductile fracture
heat-treatment bolt 10.9 Good Screw part Ductile fracture
Low alloy steel SCM435
12.9 Bad Screw part Intergranular fracture
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SEM micrograph of fracture surface
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