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Synopsis :

Kawasaki Steel has developed HISTORY process as one of the next generation
technologies of manufacturing electric resistance welded steel tubes. Steel tubes with
excellent properties can be produced by warm-reducing process which is put into
practice in the HISTORY process for the first time in the world. High Lankford value is
one of the excellent properties which can be obtained by the warm-reducing process
owing to the thereby agglomerated rolling texture. The development of rolling texture is
independent of solute carbon or secondary phases. Therefore higher Lankford value
over 1.5 can be achieved in low carbon steel tubes, high carbon steel tubes and dual
phase steel tubes by the HISTORY process, while, of those the Lankford value of 1.0 can
be attained at the best by conventional methods utilizing recrystallized texture. The
workability such as bending of those steel tubes can be improved by warm-reducing

which achieves a high Lankford value.
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Kawasaki Steel has developed HISTORY process as one of the next generation technologies of manufacturing electric
resistance welded steel tubes. Steel tubes with excellent properties can be produced by warm-reducing process which is
put into practice in the HISTORY process for the first time in the world. High Lankford value is one of the excellent prop-
erties which can be obtained by the warm-reducing process owing to the thereby agglomerated rolling texture. The devel-
opment of rolling texture is independent of solute carbon or secondary phases. Therefore higher Lanldord value over 1.5
can be achieved in low carbon steel tubes, high carbon steel tubes and dual phase steel fubes by the HISTORY process,
while, of those the Lankford value of 1.0 can be attained at the best by conventional methods utilizing recrystallized tex-
ture. The workability such as bending of those steel tubes can be improved by warm-reducing which achieves a high

Lankford value.
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Fig. 1 Comparison of deformation in reducing and rolling
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Table 1 Chemical composition

(mass%)
C Si Mn Cr
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Fig. 2 Effect of reduction on rvalue after warm-reducing
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Fig. 3 Texture of warm-reduced steel tube
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Photo 1 Optical micrographs of warm-reduced steel tube

Table 2 Chemical composition

(mass%)
C Si Mn
SAE1006 0.06 <0.1 0.3
SAE1015 0.15 0.2 0.3
SAE1541 0.41 0.2 14
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Fig. 4 Effect of reducing on rvalue
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Size: 48.6 mmg X 3.3 mmt, Steel; 0.05% C-0.3%Mn,
Bending radius: 97.2 mm, Bending angle: 110°, Lubricant: use,
Offset of mandrel: # mm, Steel 0.05C-0.3%Mn

Fig. 5 Effect of rvalue on reduction of wall thickness in stretch
bending
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Fig. 6 Bending workability of TS780 MPa grade steel tube

5 % %

2 BTN EEEASDRECOWLTH, Taylor Bl Ny >
LD REFLT, 8T 405 TH S, Taylor I
ML > THRHIEAChS AU EA BB ORRITSEAT R
ZrtafETan, FEOET, W, WEAFEELEE LI-EL
EfE A DEROBREEEEY LELE OGRS Fig, 7 25T
kHitkeahnd, N ATANDE/ERDTAANHNE <A1 25D
FEOHMTELB VS RETH N, Fig. 8 OBEBTORICT T
iz, REAWE, NI #MESUEEOROTDE (110) mWE
1i2t MOFT<HIZHBLTEAZE, FRLATHENOEDT
N BREBROEL, BEAKPOTHRTHETE S, JOR,
B <111> @I FT 23 BiZFE LEH O total shear displacement
ORFTHREIhE, FLT, BROOGTFAE, Fig 7ITRLEED
CHEEDEAD CHETEZOT, FEOEEEAICHLT, Z
7 total shear displacement AR M A5 LI TEHI LT, 50
BLEGOEAWETEIEMNTE S, BIEFEHOEAAKE
A LABR4 Fig. 99 TD HEO (100) E&ESEEICRT, FBEE
W2k o, HEFEIZ 110> HATFITT, AMAAREIC 112>~
<114>—~<001> SEAFIT AR AEBARE TS, TOESEEIT,
HETHE XN AEAHBLIZIZRCLDTHD, 2 BTH~ALR
EOBRYESHEETEREEAOND, /4, FHUOBRKD r &
Z20TE, FIEORBIIET ZMBOFELESELFM ¢,
REHE ey, BLY, Tho L BECHRAA® g EIEL,
Em=q, tn=—¢—q BT, Fig. 7 5 LU 8 OEET, total

Deformation of crystal = Deformation of materail
e = holipery + fplptay + lplntss
+lplgtyy + helyesr + Lyl ern

ez = 2lydpey + bplp ey + lalayad
+ (ply + el degs + Ugdy + Lylidey,
+ ey + Lplyderm

Material

I,: Direction cosines between the axes of { and §°
£, Strain along 1, 2, 3 coordinate system
e Strain along 1, 2', 3" coordinate system

Fig. 7 Relationship of strain along the material coordinate sys-
tem and the crystal coordinate system in the Taylor the-

ory
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Fig. 9 Calculated rolling texture after reducing
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Fig. 10 Calculated rvalue of rolling texture after reducing
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