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Development of High-strength Bolts for High Performance Weathering Steels
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O

Kobe Steel has developed a high-strength bolt especially for coastal weathering steel plate, which does not
need to be painted, even where atmospheric salinity is relatively high. Slip tests and tension creep tests were
used to examine these new high strength F10T bolts, nuts and washers. The results were all within standard
values. Moreover, these new bolts showed no tendency towards delayed fractures on the practical use of 10T

grade bolts.
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Table 10 Chemical compositions of test pieces (massO )
C Si Mn Cr Ni Cu Ti B Cull Ni
Bolt Coastal weathering | 0.23 0.30 0.90 0.04 1.44 0.52 0.048 0.0019 1.96 SNB22BAT
JIS weatheing 0.23 0.14 0.82 0.83 0.47 0.42 0.020 0.0012 0.89 SNC22BA
Plate Coastal weathering | 0.06 0.30 111 0.02 0.96 0.97 0.050 tr. 1.93 SUPER TAICOR W
JIS weatheing 0.12 0.28 1.13 0.48 0.19 0.34 tr. tr. 0.53 SMA490W
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. Coastal weathering steel JIS weathering steel
Table 200 Process of bolt, nut and plain washer SNB22BAT SNC22BA
Forming Cold heading Cold heading
Bolt Heat Quench 88000 x 60min 88000 x 60min
treatment Temper 4100 x 90min 4600 x 90min
Forming Hot heading Hot heading
Nut Heat Quench 12000 - 8800 12000 - 8800
treatment Temper 61500 x 90min 61500 x 90min
Forming Press working Press working
Plain washer Heat Quench 88000 x 60min 88000 x 60min
treatment Temper 3400 x 90min 3600 x 90min
03 0000000o0o00ooo Grade by
Table 3 Mechanical properties of bolt test mechanical Proof stress Tensile strength Elongation Reduction of area
i ) (N/mm?) (N/mm?) @) @)
pieces properties of bolt
F10T 1029 1 066 19.6 69.0
Standard 00900 10000 1200 014 040
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Photo 1 Set of high strength hexagon bolt, hexagon nut
and plain washers
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Table 7 Coating treatment of slip and
relaxation test samples

Coastal weathering steel SNB22BAT JIS weathering steel SNC22BA
Weather coating Non-treatment | Weather coating Non-treatment
treatment (u m) (u m) treatment (u m) (u m)
o 50 50
Inorgan_lc-zmc 75 75 75 75
coating
100 100
| 10 55 80 55
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Fig. 6 Slip test specimen assembly
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