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New Product and Utilization Technology of SMart BEAM™
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Abstract

SMart BEAM™ is a welded light gauge H section steel manufactured by Nippon Steel & Sumitomo
Metal Corporation, which primarily has been used as a beam material of steel prefabricated house,
whose market share in Japan has been over 80%. Recently, the manufacturing technology of welded
light gauge H section steel, which has been established in the former Sumitomo Metal Industries,
Ltd., is combined with the manufacturing technology of highly corrosion-resistant steel sheet, which
has been brought up in the former Nippon Steel Corporation as “SuperDyma™?”, succeeding in
developing and commercializing high corrosion resistance welded light gauge H section steel “SD-
SMartBEAM™?”, In addition, the utilizing method of SMart BEAM, which can ease the vertical
vibration problems, has been developed and proposed to the market as the substitute for wooden
beams of the wooden houses, especially for the large span part. In this paper, a brief outline, as for
the SD-SMartBEAM and the substitution technology for large span wooden beam, is introduced.
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1 SD-SMB (SWH400) OiétaEE
Mechanical properties of SD-SMB (SWH400)
Yield point . Elongation (%)
o Tensile Matoral
Grade ' strength .aterla .
proof stress thickness | Test piece | Value
(N/mm?)
(N/mm?) (mm)

= JIS5 23 mi
SWH400 | 245min | 400-510 > i
5< JIS1A | 18min
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Kind and the standard specification of the composed
coated steel strips (SuperDyma)

. |Minimum coating mass|Equivalent
Coating — .
. Average of | Minimum | thickness
Type of coating mass ; ) .
symbol 3 points | of 1 point | of coating
(g/m?) (g/m?) (mm)
Hot-dip zinc- 120 102
aluminum-magnesium | K12 (total in | (total in 0.033
alloy coating both sides) | both sides)
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Section solidification structure of “SuperDyma”
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Exposure time (year)
(a) Country environment
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5.1 times
T on coast or
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s subtropical
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_0 ." it

S s Hotdi -

S 40 g Hot-dip galvanized
A ——
: ZO%E SuperDyma

Exposure time (year)

(b) Coast or subtropical environment

X3 SDOEHRBREICHIZIERE
Quantity of corrosion in the outdoor exposure environment
of “SuperDyma”

(Bl M R IR /7 R e T A58 342 5B R OGEE "5 0
oK)

222 8SD 27— bk E— LD E M

SD-SMB X, ZDOHMEA—/S=F 4 <L L TWVDH)N
E—FE, BLO 7T 2 VIRHICDOWTIZD > IDHFEL
BWIRFEE 22 > CTB Y HiE LB R EIAL & 70 5o B2, ¥ —
FEBIE7 7 v 2Ly 2 72 B AT 28 FEELTMTH
L7280, ERABEZG U E Y R IEsLETH 5,
ik L 72 SD-SMB (&, BNEREHEEZIRELZ2DD

ooH 8 E 4 #4035 (2015



27— hE—L " OHEG & FIBRI

ThbIzH, MEHEIORHELED, TIVI=T Ak
HAD@ﬁ%&wﬂ—@%ﬂ%ﬁmbﬁ%%mLTméo
RIS EROINBIZ R T,

ﬁmw HlzoT, BNBEET COMMEZEE LA
HOMERAHWE LT, RERBRTERBL T2, ENH
e L TRENREEREZEL, EEMEO S5,
The b — MBI FEMICHH S 115 JASO-CCT 7% (JASO-
M609 @ HAHEB M S BAE IS L 2 EH A 7V ilER,
DT, JASO 3ER) 12 CaMiiz 92kt L 720 JASO #tBR & 1%, 5%
KIS (2 WER), RZMRIRRE (4 WeR), JREREE (2 ef)
D 8WEMZ 1A 7 )V & L THEEY A 7 Va1 R 3Bx
THY, BT 45 4 7 VFLEE CRMEE DT A%
W3E L THESN TS 727 (GI TIR/MPE = TR O
AR 275g/md) OEETICHREENFHE LIGD L EFbNT
Who F7z, JASO ikERE B, JIS Z 2371 (ZH#EHLL 7ok
BKMEZRE (LUT, SST) & {BEmRERICB L < lLiET
Miz1T> T\ b,

A 2 RIITR T, ABRIRIIERET o THESN
72 SD-SMB % 150mm FEEOHRIZYIN L, 7 = 7k
TUWr L7z b TIEIRE L7z 1RERER I L 72 SD-
SMB O - 2 ElE, BEMOFEiTTE5 L), i
RO K12 £ ) Do ZDOMAEREH D%\ KO8 (/M=

M4 SD ZX~¥—bhE—LDOIER
Appearance of SD-SMartBEAM
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Mark Whole appearance Weld bead part
GI-SMB-Z27
SD-SMB-K08
(a) Weld bead part
Mark Whole appearance Flange edge portion
GI-SMB-Z27
SD-SMB-K08

(b) Flange edge portion

5 JASO #E& 90 %1 7 ILEEDIER
Appearance after JASO-test (90cyc)
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Test pieces for corrosion resistance evaluation

Coating type of Thickness tw X tf . Standard value of minimum coating mass Touchup of
Mark . Coating mass symbol
composed steel strips (mm) (g/m?) the weld bead part
A f 3 points (total in both sid Waterb
GI-SMB-727 | Hot-dip galvanized 32%45 727 verage of 3 points (total in both sides) raterborne
275 silver paint
Average of 3 points (total in both sides) Waterborne
SD-SMB-K08 SuperDyma 45x45 KO8 . .
80 silver paint
#4 SD Xv— hE—LOTHEMIHEIER
Corrosion resistance evaluation result of “SD-SMartBEAM”
JASO 45cyc JASO 90cyc (Reference data)
Fl d; Fl d,
Mark Coated Weld an%f‘e & Coated Weld angr:.e 8 | salt spray testing | Humidity cabinet
ion ion
surface bead part portio surface bead part portio 960h test 1000h
(reference) (reference)
SD-SMB-K08 O O O O O O ©) O

© : Better than GI-SMB-Z27 O : Equal to GI-SMB-Z27
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for structure

(t=24mm)
SMart BEAM

for joining

M6 Av—hE—LITHEDERY
Joint system of “SMart BEAM” construction method

Va

M7 ZXv—bhE—LITHEOEAESG
Application case of “SMart BEAM” construction method
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bo ARRERDS, WEIETH 5 2 & X HieHil oo 57 1 8
LS, FERF BB AU, SERR 1 & 2 3R %0
JEEERL TS EHIBITE S, —J7, Bk 3T,
T RZEN R F KEFE (SO FRERAR N E il 7R L
TBY, MRy, Ao iRERARI A THR Y Sl
BEERCTRIRIELSNTWEEEZ D, L L, I,
BRLEBIZBWT, RIED—E/NEL o RICHERE
Kb %0 " PEE SNz,

ZIT, ) RDIIMEFOMEE LT, REBELS DT H
IZHE 5 200WPTHL, IRIESW-> <0 EIIZZL D
LPEMBE AT LIHEERT, 2F L LTH101, RIE
D128 BIEEIE 20Hz, 22Hz DRI 2%, BL O
INOOERNEERT K225, 1Hz (ERE 2 OIRE)
BOEDET) OBV EATLIERESEL TSI L
iRy oVIAV

K62, FBIROIEIE VI(2) TOFMREEZ RS, B
INEDOBIEHER LRI, RBRA L & 21 3AM S fEE

10.0

bl
o

o
o

-5.0

, Vertical Acce. m/s?

0.10 0.20

Vertical Disp. mm

0.20

0.30

(b) Vertical displacement response

M9 MhERE, EUORZIEICERER

Time history responses result of acceleration and

Test body No.3 (look up from lower level) displacement
*=5 HER#E
Test body
Test body Floor Beam . .
- - - ‘Wooden girder section
No. Name Span (mm) Width (mm) Material / section

6P-W 5460 3640 Glue laminate timber / 105 x 330 105 x 360

6P-SMB 5460 3640 SMB /300 x 100 x 3.2 x 3.2 105 x 360

3 8P-SMB 7280 7280 SMB /400 x 135 x 4.5 x 6.0 105 x 240
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PEFMTELERE R o720 — 7, B3 Tix, 3B
K1 &212HRT, BRERORRTRREMH /NS L
oTWAIZHEDLET, IR DEBLEEZ LD, NHE
FEOBERMIE  ->TBY), BEEIKTL TS,
JEEEERET S8 59 %) OERO /20, HRERME3 12D
WCIREBNMEIRD AT Z 1T - 720 B11 12, SBRIK 3 ok
FEIRE D Fast fourier transform (FFT) %Tﬁ WERAIRT . X
»h, RERMKR31E, 164, 200, 282, BLU382Hz L\ o
TIRBIICINEDE =2 2 HT D2 bbb, —EDH
W B H P S IRBEL O B OIRE)E— S FEET 52 L
2D, BRI TR PBELTWDEEZBNS,
F7-R 1212, EBRE— PO RL LT, M1l O¥—
7 IRENAHE CORDE— FIRIRE R EBRE— N

————— Sinusoidal Wave (20Hz)
—— Sinusoidal Wave (22Hz)

Amplitude -

Time s

10 IREVEADEV2FEDERBED D K V)
Beat of composed wave caused by 2 waves in narrow-
ranged frequency-band

x6 VI(2) DFHEFER
Evaluation result of V/(2)

Test body D 14 T

max m h VI 2
No. Name (mm) (mm/s) (s) (L
1 6P-W 0.201 9.98 1.258 —0.240

6P-SMB 0.262 13.53 1.114 —0.204

3 8P-SMB 0.183 8.36 1.842 —0.121

8P-C.M.ed 0.051 2.18 0.794 —0.890

(X, HAORFMEEZERL, BB 1/4 OHIPHEZ 5
WZFERL TS, MOLEGHIR AN FERL, E—
REF O T OOIRKHIEEZ RS, FEIE, HKIREY
1ELTHENRLZE-FRZ MV ¥ —HE L TR
o F72, Ko SHEIHEBEIVE ORI EREZ R T, M
5, AR OIRE LIS BV CRBR IR 3 1L, RSz
gL LoD, ANy EERT A (RE) (IREIE— Fo
JEAIE 2 5 X HITERALL TIREY 5 2 L 05bh b,

3.3.3 ZDOIREMER DA

A7) OIBO /20, AT OFEERT — NIRRT O F % B
F 200, BT 21T\, RORBEIRE 5T %,
FAATIIZIUE Y 7 b7 = 7D ANSYS ZfEH L, ikt &
PIXE BT o VEFERE Lz, TR SIIREERE L
720 BB ICHRBY A MEAATAE R & L TR & BOIRE)E—
FIARZ R FHRNE, X 12 & FEEE, RAREZ 1L LT
HIE(LL 72— FRZ Mvoary ¥y —E LTRT, 13
Mo, BTG R ()~ (d)1L, EBRHREOR 12(a) ~(d)
EHBLT, R CRRKIEHREOERLFETLHLO0D,
E—FERIZLICHBHTE WA Z bbb, 72413
MPH, A==, REMICE) 7T P OREH)

© o o 9o o
N oW B O
S & © ©

Vertical Acce. m/s?
=]

o
o
S

0 10 20 30 40 50 60
Frequency Hz

11 IREICED FFT 2R
Result of FFT analysis of the acceleration response

(a) 16.6Hz (b) 20.4Hz

(c) 29.0Hz (d) 38.8Hz
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Vibration mode of the floor
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Vibration mode of the floor and the beams
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Test body after the countermeasure

>
<)

~ T Before Countermeasured

~ A
K4 I P
£ 20 ; \\ ~ After Countermeasured
qé ! \ .,

0.0
< i
3 ./
-‘u—:) -2.0
>

-4.0

0.00 0.05 0.10 0.15 0.20 0.25 0.30

Times

15 XRETEDINERE DEFZIEISE D s
Comparison of the acceleration responses before and after
the countermeasure
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Comparison of the FFT analysis results before and after
the countermeasure
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