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Workabilities of High Strength Low-Alloy Steel Sheet for Shearing and Bending

Miyasiro OnMORI, JIN KANBE and AkiRA YAMAZAKI

Abstract — High strength low-alloy (HSLA) steel sheets with a tensile strength level over 100 kg/mm?
were made by modified ausforming, and workabilities of them for shearing and bending have been studied. A

well-known relationship, 7=k op was confirmed between the shearing resistance 7 and the ultimate tensile

strength ¢p, where k=0.6 — 0.7 being obtained. Sheared surface consisted of smaller burnish surface and larger

fracture surface, but smaller frature angle and less burr hight generally brought flat sheared surface. Then, the

HSLA sheets showed higher bending load, greater spring back and bending limit value, and thus workability of

them for bending was not always good.
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Table 1 Mechanical properties of test specimens

Heattrea!ment Re?r‘\)c’tri&rl‘mess CHT | 30%MA S0%MA
Tempering |{Orientation to R.D.| 0° o 90° o 90"
eld strength, kefmm’ | — — — — -
500Cx1h  [fensile strengthkoimel| 131 | 135 | 140 1138 | 131
Elongation, 163 1130 {122 {12.2 | 110
Yield strengthkoim? | 101 | 106 89 110 (101
600Cx1h  [lensile strengthiomed| 111 | 113 | 117 1115 [ 107
Elongation *+ [17.2 |[165 [16.5 [159 |16.8
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Fig. 1 Test apparatus.
(a) Shearing apparatus
(b) Bending apparatus
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Fig. 2 Shearing resistance as a function of blade
clearance. (Shearing orientation: parallel
to rolling direction)
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Fig. 3 Shearing resistance as a function of blade
clearance.(Shearing orientation: perpen-
dicular to rolling direction)
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Fig. 5 Bumish depth as a function of blade

clearance. (Shearing orientation: parallel
to rolling direction)
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Fig. 6 Bumish depth as a function of blade
clearance. (Shearing orientation: perpen-
dicular to rolling direction)
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Fig. 7 Relaton between blade clearance and
fracture angle. (Shearing orientation:
perpendicular to rolling direction)
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Fig. 8 Relation between blade clearance and
burr hight. (Shearing orientation: perpen-
dicular to rolling direction) :
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0.1 mm

Fig. 9 Observation of crack nucleation ahead of
blade tip. (Shearing orientation: parallel
to rolling direction)

Table 2 Relation between punch penetration

and crack length
Heat Shearing direction Punch stroke Crack length
treat. to R.D (mm)} {mm)
0° 0.36 0
CHT
9 0° 046 0
30% 0° 032 o]
MA N
90 0.24 0.18
50% 0° 0.33 0
MA X
90 0.21 0.25
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Fig. 10 Observation of crack nucleation ahead
of blade tip. (Shearing orientation:
perpendicular to rolling direction)
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