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Characteristics and Application of TS 520 N/mm?” Class SHH Shapes
Manufactured by Thermo-Mechanical Control Process (TMCP) for
Building Frames “HBL™-H355”
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Abstract:

JFE Steel has applied its original TMCP technology to H-shaped steel, and 520 N/ mm? class steel “HBL™-H355”,
which has the highest strength in Japan for fixed outer dimension H-shaped steel, has been supplied, and widely used
in high-rise buildings, etc. This paper describes the characteristics of “HBL-H355” and the features of the product.
Trial design was carried out in the case of replacing girder material with H-shaped steel of 490 N/mm? class which is

the general strength to 520 N/ mm? class, and this paper introduces the effect of weight reduction by strengthening.
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Table 1 Chemical compositions of HBL™-H355
(mass%o)
Thickness C Si Mn P S Ceq Pem*
HBL-H355B t=40 =0.20 =0.55 =1.65 =0.030 =0.015 =044 =0.29
HBL-H355C t=40 =0.20 =0.55 =1.65 =0.020 =0.008 =044 =0.29
Ceq = C+8Si/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14
Pceuv = C+Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15+V/10+ 5B
* By agreement between the parties, it is possible to apply Pcwm instead of Ceg.
%2 HBL®-H355 DI
Table 2 Mechanical properties of HBL™-H355
Thickness YP orYS TS YR EL vEoc RAz
(N/mm’) (N/mm’) (%) (Y%) ) (%)
HBL-H355B t=40 —
355~475 520~640 =80 =19 =27 >
HBL-H355C =40 =25 (Ave)
=15 (each)

YP: Yield point  YS: Yield strength TS: Tensile strength  YR: Yield ratio EL: Elongation
vEo'c : Charpy absorbed energy at 0°C  RAZ: Reduction of area in Z-direction
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Fig.1 Statistical data
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Table 3 List of test specimens

. Rank”
Test No. Cross section
Flange | Web
) 1 By =280 mm, tf'= 32 FA
Compression
2 By =230 mm, /=40 FA
. 3 H-800 %400 X% 19 x 32 FA FA
Bending
4 H-800 % 350 % 19 X 40 FA FA

(a) Compression test
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Unit : mm
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(b) Bending test
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Fig. 2 Shape of test specimens
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Table 4 Results of tensile test
Yield Tensile Yield
. EL
stress stress ratio %)
(N/mm’) | (N/mm’) (%) 0
Flange tf = 32.0 406 556 73.0 28
Flange ¢/ = 40.0 395 540 73.1 31
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Fig.3 Stress - strain relationship (Compression test)
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Fig. 4 Normalized bending moment - rotation angle
relationship (Bending test)
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Fig.5 Normalized width-thickness ratio - plastic deformation
ratio relationship (Bending test)
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Table 5 HBI-H355 section table
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Table 7 Preheating condition

Width 300 350 400 Welding Plate thickness (mm)
Depth 2212528 132|36|40|32|36|40|32|36/40 process t<25 25<t<32 PD=t=40
9 ole SMAW unnecessary | unnecessary 50°C
12
600 GMAW unnecessary | unnecessary | unnecessary
1410 @ @
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650
4@ @ Welding heat Int
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Table 6 Welding material Ip: FEAHHIRERS  (mm)
h: O (mm)
Type Use . e 9
JIS Z 3211 E4916 Assembling welding At JERE7 2 > 2 OUTERL (mam)
ARy %}j\ I D) 4\/ AY //x
SMAW 1S Z 211 Assembling welding by RO i:? D DUE =R ¥4 (r;lfn)
EG16.NIMIU Regular welding B: 400 N/mm” %3 250, 490 N/mm” $&%#i 200
Repair welding C: 400 N/mm? 88 65, 490 N/mm? 8 50
JISZ 3312 YGW11 Assembling welding
JIS Z 3312 YGW18 I " o
1S 73303 Assembli i RETDOBRBUZ DTS, SRR & 2 LT RE
ssemboling welding N s N — >
CMAW T550T1-1CA-U Regular welding HoERED IS, kY v ERE0E 2z 5T, MEHI
JIS Z 3313 Repair welding JEU TRBERET S 2, kY 1ok, —LiEL
T550T1-0CA-U CIAMEZE AT R e OBIRIIEIC & & TIZIEF CfE Y 72 2
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Fig. 6 Building for trial design
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Table 9 Section list
Girder Floor Position Before After Weight reduction

7,8, R Full length H-800 X 300 % 16 X 25 H-800 X300 X 16 X 22 A 6%
6 Full length H-800 %300 % 16 % 28 H-800 %300 % 16 X 25 A 6%
GY1 S Full length H-800 %350 % 16 X 25 H-800 %350 % 16X 22 A 8%
3.4 Full length H-800 %350 % 16 %28 H-800 % 350 X 16 X 25 A 6%
2 Full length H-600 %250 X 12 %22 H-600 %200 X 12 %22 A 12%

& R Full length H-800 %250 X 16 %22 same as on the left —
6,7 Full length H-800 %250 X 16 X 25 H-800 %250 X 16 X 22 A 6%
aYs 34,5 Full length H-800 %300 X 16 X 25 H-800 %300 X 16 X 22 A 6%
2 Full length H-600 X250 X 12X 22 H-600 %200 X 12X 22 A 12%

FE1 ABiBRYVAVZ2T7—XHTX
Photo 1 Osaka Umeda Twin Towers South
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