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Heavy Gauge H-Shapes “RIVER TOUGH”
of the New TMCP Type for Building Structures
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Synopsis:

Heavy gauge H-shapes, under the brand names of RIVER TOUGH 325 and 355, which satisfy to SMS520CTMC and
SN490CTMC of the JIS grades, have been developed. The microstructure of the developed heavy gauge H-shapes was
refined by the new TMCF, indicating high strength and excellent toughness due to low carbon equivalent. The new TMCP
mainly consists of the enhancement of ferrite nucleation rate through fine VN precipitates which encourage refinement of
microstructure. According to the results of full-scale loading tests, carried out on a column-heam structure, in which the
column consisted of the newly developed heavy gauge H-shape, the column proved to have sufficient deformation capacity
and ensure safe structure as a material for high-rise buildings,
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Photo 1 Microstructures of heavy gauge H-shape and thick plate
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Fig. 1 Change in interfacial energy and driving force lor

nucleation of ferrite at various inclusions

PGB S & Vol. 30 No. 4 1998

(a) RS

Ferrte gram

G sl L 100 nm
- - L — . !D... —
(CI Y,
Ferrite grain 7 Vd
~—— VN A
]

Ferrite grain

o 1um
Photo 2 Electron micrographs of ferrite transformation through
VN precipitales; (a} cooled at a rate of 0.1°C/s from
950 C to 630°C and then quenched al 630°C to a room
temperature (thin film), (b) cooled at a rate of 0.1°C/s
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Photo 3 Microstructure change of V and N bearing steel
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t1°C/s from 950°C o 630°C and then quenched at
630°C to a rcom temperature
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Fig. 5 Manufacturing process of heavy gauge H-shape
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Table 2 Typical chemical compositions of the new TMCP type heavy gauge H-shape and conventional one

. (mass?)
~ Stecl | ¢ Si Al V. Others Ceq Pem
Developed ‘ (.13 0.38 (0.028 0,066 Cu, Ni, N 0.39 0.25
____ Conventional | o 038 0.030 0.060 Cu, Ni 0.43 0.27
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Photo 4 Microstructures of the new TMCE type heavy gauge H-shape at specific protions
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Table 3 Welding conditions of various welding

- 7: . - - . iy N Tl'WPl s_i)'r?éri Heat iupurlw
A ; L3y 3 e B N
Welding joint Position - Pasa Current (A) Viltage (V) (e min) ”(L(_Vl/cm)
Column to beam Horlzontgl_—ﬁlle( 16~-24 2690 ~330 37 3156 12~23
. (uphilh
Column to column | Horizontal-uphill 51-—h8 270~300 34 ~135 32~59 10~19

Welding method: CO, gas welding, Preheat temp.: = 100°C, [nter-pass temp.: 106~205°C, Welding electrode: KC-50

Table 4 Tensile test results of flange and beam welded joints . . .
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e ' ate ) .. e
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Column to beam (Z) A 89 (43) | 84 (43) | 123 (28) 100 !
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‘HAZ Imm from BL. () BA (%) 90 _""‘E'""'”l'"""" T .
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Fig. 12 Available thickness combinations of RT325 and RT355
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Table 5 Application of the new TMCP type heavy gauge H-shape “RT325, RT35%”

T T B o ) o _ Details B T
No. Project Designer Scale . Max. thickness .
Spec. P Delivery
) o SBF RT3258 - N
1 Doujima Avanza Nikken Sekkei Ltd. . . (SN490B) (] 05,0~
05 000 m?
4 . - —— - ——— TN[C . - —
: 01 9oL RT-326B
2 Kobe International Nikken Sekkei Lid. SB-22F (SN490B) 80 972~
House b6 Hd m® e o
I'MC B
R3-13F RT-3555
3 - Metji Seimei Aoyama Takenaka Co. . N (SN520B) : 70 'G7 2~
i 41 680 m? - :
; e TMC : o
. Harumi 1 Cheme Nikken Sekkei Led. B4.33F i
4 Urban Renewal Kume Sekkei Co. Ltd 100 80‘[) . RT-3258 \ 65 07.11~
L Project {Z Build.) Yamashila Srekkei [ne. ! o ! R
Harumi 1 Chome Nikkcn_‘bekk.e}‘].t(l. e RT325C
Kume Sekkei Co. Lud Bd-441 o 0 g -
5 Urban Rencwal A . , (SN4900) 982~
. . Yamashita Sekkei Inc. 130 000 oy ;
Project (X Build.) . TMC :
Takenaka Co. ! . B S N S
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