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Fig.1 Fatigue test specimens .of sandwich steel welded joints.

Table 1 Chemical composition and mechanical properties of

sandwich steels.

Chemical composition (%) Mechanical properties
Steel Yield Tensile | Elon-
C Si Mn S Strength | Strength | gation
: (MPa) (MPa) €3]
| 332 470 30
SH400A 0.15 0.25 0.72 0.015| 0.004
. 343 470 31

@ WKLy MEEHKF (MSH) #8100 mm,
£ X 200 mm OWBRIRF, EARONEHICEE ICHE 6
mm CETHRAEELELD. Hhy MREIRTIE, EHL
THRBEERT 12

@ BWESHBEERT (CSH)  EROHIRMR 2
W, PRTESMICELBT AR LEREIEER
otz 6IROEBEDH, 3EKTBEREIELLIO
¥, BODIKES T4 v 5 — CHEERORE OIS
ZHIBRU 12, BEEH, JPOEsE g 100 mm [ZPHEIINT L
1z

® HAMBEHT (LSH) : TROHIRMIT 2 12
%, HRTHFAICERE FIAS LTEEEHBEET»
o ENRBOMLE L, )y THHIOE, T7A4 T —
THREVEY L. i, EER, PREBE R 100
mm (T L 72, ‘ '

ERMR OIMIZI3 75 X< PR L. BRI,
BARFEREERE (D4316) ZAVTET X CFBETIT-
o BURIHIC SBIISBASTEAE L, TAEERIC C OB
BRIES B 1270 — R — Vs & OIEEERIBAE L BTTHE
MEDH B, DI, BEEITH S EEIROBAE & P

BEd B aEONBHBEIETH B0, SHOREBKTIE
C Ok BEINEERTHT, BREECERAVLNS
HET koo, HIIRMIRE R EEELIZGS R, CS
%, LS RILHWVT, HMEHEEBHEEZERL. €O
R OBESEIChEVOES0ENEL, REEVEE
IRV B O, NEETO— K- VHEETHHD, KR
Z2mm O 7TO—k—VEETLONH D I EHPBRES
nir.

(2) WHEBEHE

SHERIY, T AR T —BFRRES RERE (FE100t)
HRWV, B9 270 EOR0IRUEEOERERIBTE
FEL 72, Htw b REELEBRKE, Mty MROE
LR E, £ 6 10mm MBI, F/REE
AT OREREIIARIEREIC, T A VBRI
(0.04mm ¢ ) 2oz, C OB, EZPREMNN
MEBIERET HIDERT 5 S h, BEESEILT
Bo Hy kEEELRHBE (GSH, TSH, MSH)
TIE, EEEIESSERICRE S 128NN A £ TORVIEL
ﬁ%%%%i%ﬁNa@%E%%mawmm%ntm
BOSESTNSETORVBUVEEEFFM N &L

C——

148



+ AR LETE No. 489, 1-27, pp.147~156, 1994.4

GS-type TS—type
def { b cdef
B B ] B
Ofi—= =19 OfimEa
def bedef

ef edc b

of = o of——=

t e dc ba g
Beach mark Beach k
a: 159x10° d: 382 x10° eécmm?cr)’
b: 258 x10° e: 426 x10° b: 193)(103
¢: 359 x10° 11447 x10° ¢ zz.s)):ao3
(Cycles) d:306x10°

b b [
c:1612 x10°

C
a:1246 x103

Beach mark
b:1603 x 10°

(cycles)

d
8 I
A ©)
]
fedcb
B
A @
A
tedcb
. Beach mark
?;g‘égi:gz a: 487 x10° d: 819 x10°
LAk Y10} b:638x1o§ e: 948 x10°
9-(C des) ¢: 772 x10 £:1035 x 10°
y (Cycles)
1S-type
. Blowhole
r . < < b
: o/ (&) ]
. /?ﬁé;j :
C B C
Beach mark a: 1 x10°  <:1452x10°
(cycles) b:1418 x 10°
10mm
le—

Fig.2 Fatigue fracture surfaces with beach marks.
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Table 2 Fatigue test results of sandwich steel plates.

Specimen | Stress Ne Ne
range (cycles) | (cycles)
No. (MPa) (x10%) ] (x10®
GS201 101 58 237
6S202 101 108 207
6S203 81 248 <444
GS204 81 59 382
GS205 50 885 1984 |
GS206 49 950 1735
TS201 101 34 115
8202 10! 36 163
TS203 81 73 259
18204 8 1 ----- 341
18205 61 2062 636
78206 61 162 841
MS201 10t 207 488
¥s202 101 346 448
MS203 81 411 1055
U204 81 527 819
HS205 60 2871 4174
HS206 59 1625 3076
CS201 137 1660
€S202 177 1565
€S203 176 746
CS6201 176 288
CS86202 137 > 5719
R 176 > 4796
CSG203 98 > 4151
137 > 2800
R 176 1074
LS201 176 1540
L8202 176 1471
LS203 137 6928
18204 137 3629
LS205 115 >10418
L8206 115 8285
R : retested > : run out

Nc:Cycles when copper wire glued to
the weld toe is cut (GS, TS, NS-type)
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Fig.3 Fatigue test results of 200 mm long gussets welded to the
sides of sandwich steel.
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Fig.4 - Fatigue test results of 200 mm long gussets welded
transversely to the sides of sandwich steel.
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Fig.5b Fatigue test results of 200 mm long attachments.
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Fig.6 Fatigue test results of transverse groove welded speci-
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Fig.7 Fatigue test results of longitudinal groove welded
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Fig.9 Stress concentration factor along the line of crack growth.
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Fig.10 Comparison between the test results and the analytical
crack propagation life of 200 mm gussets.
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Fig.11 Comparison between the test results and the analytical

crack propagation life of 200 mm transverse gussets.
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Fig.13 Stress concentration factor toward the thickness of the
plate.
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Fig.14 Comparison between the test results and the analytical
crack propagation life of 200 mm long attachments.
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Fig.17 Comparison between the test results and the analytical
crack propagation life of groove welded specimens.
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FATIGUE BEHAVIOR OF WELDED JOINTS OF THICK
SANDWICH .STEEL PLATE
Kentaro YAMADA, Masayuki MORINO, Morio SEIRYU and Hiromichi YASUNAMI

Sandwich steel plate, composed of two structural steel plates with synthetic resin in the
middle, can be applied to bridge members to reduce the structural borne (noise) problem.
In this study fatigue tests were carried out on five welded joints of sandwich steel plate of
10 mm thickness. Six specimens of each type were fatigue tested and fracture mechanics
analysis was carried out based on the observations of fatigue tests. It was found that almost
the same fatigue strength was obtained for the sandwich steel and the normal steel, as
long as weld quality of two types of steels was the same.




