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Basic Study on Joint Performance in Thickness Direction of Welded Joints

Matsuji Sasapo and Kenji HavasHt

Basic research on the joint performance in the through-thickness direction of welded joints is
seldom found, although those practical applications to the assessment of lammellar tearing susceptibi-
lity have been rather extensively studied. The present report therefore aims at examining tensile
and fatigue properties in the through-thickness direction of the structural steel, $S541, with 40mm in
thickness as the fundamental data for the study of the joint performance in that direction, and investi-
gating both properties in that direction of welded joints.
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Table 1 Chemical composition of material used (%)
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Fig. { Tensile and fatigue test specimen of base metal
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Fig. 2 Extraction through-thickness test specimen
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Fig. 3 Preliminary test specimen of welded joints
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Fig. 4 Strain distribution in test plate
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Fig. 5 Tensile and fatigue test specimen of welded
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Table 3 Test series

Specimen T@Ig:;?n Fa%éﬁe
roll(L} direction LT-i~3 LF-1~7
Base right angle(C)
metal direction CT-1~3 CF-1~7
thickness(Z) .
direction “T-1~3 ZF-1~1
submerged
= b/t=1 ST-1~3 SF-1~7
Welded| - 27¢ Weiding
manual b/t=1 MT-1~3 MF-1~7
joint arc -
welding b/t=3 ET-1~3 ! EF-1~17
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Fig. 8 Groove shapes

Table 2 Welding condition
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Weldl: T T
M ng Weat Vim
3k | cerialy | Puild—p Sequence | Pass|Current|volcage | Speeq 51:;:[ h::“f:::"
- A v co/min|k)/co “c i
o
15~20 | 14.8-
1z 190 | 2 19.8
T i
- - 30-100
15-20 | 20,3~
%0 | 2% 7.0
o | T
ap 450~ o | 8.0
- a0 | 23 pass0 |50 soim0
r-38
=
190 26 [15vz0 |14-8+
wr | w26 o 19.8
@ o 2 a0 | 203
i w0 | 26 |12 |30 so-n0p
= = 5.0+
2e | 26 [1s20 |20
dIIIi
e
e | s e [ 26 fisezo|le¥
£ - 52-6: 2% [15-20 |29 spr00
- 3303
i~ -
¢ 25.0-
320 % |1sa0 |30

FH 7 R R O AU (L 5 ton E Y — FEY
RREIC Y D fT-70 £i, MTEOSIERBLORES
B i1t h 2 h 100ton BEFEATEABME X 60ton 5%
FABHC L ER L.

3. EBRERIEE

3.1 EHoZHROHEE

@) #a47>7YV R 2 el F# (Z-
L) ROZHARBFOwA7 > 70 v OEERR
-7(a), (Wcat. B CRESRRL, ZHmitE
JrCHABRR R, BEATAC AT 53w F 2R
T35, H-8m(), MHEHLUL, ZHEABRN O~ 7
s ifkEmT. YT 7Y v OEREERT, KE
PRBICEROANEDORIT RS BN S,

{b) TIsRFEE ZHARABR LT N TREDRTO
BkorESOFEETHSER LM LA, L, CH
EIERER N bR L & SR HREST U e o, REBTIE
W3 FEMies o, T 7 v F e~ v RTH S




FUIST A - ]

Tablle 4 Mechnical propertes of base metal

ay gy &y Etotal q
Mark | o kg/mm?| o % % | Smax
TL | 2.5 ‘ 43.8 | 28.3 | 438 | 760 ‘ (43

TC ‘ 26. 2 ‘ 3.5 | 284 | 435 | .3 | L

TZ | 20.2 | 438 ‘ 1.1 ‘ 20.2 | 760 | 147

remark) gy: Yeild point, & Ultimate strength

ani . v .
ulphwr print £4: Uniform elongation, q: Reduction of area
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B ey el B Erotal: Total elongation, £max: Maximum true
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Fig. 7 Sulphur print of base metal
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Fig. 9 Stress-strain curves of hase metal
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Fig. 8 Macro-structure of base metal
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Fig. 12 Sulphur print of welded joints
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Fig. 13 Macro-structure of welded joints
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Fig. 14 Distribution of the vickers hardness
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Table 5 Tensile testing results of welded joints

LA’ a I a
Mark kg/mm? kg/ril":.m2 ! %
ST-1 97.3 12. 1 ‘ 7.6
ST-2 | 27.8 11.9 | 7.8
$T-3 ‘ 30.6 5.0 } 1.3
MT-1 27. 8 ‘ 42.0 1 7.8
MT-2 978 ‘ a0 \ .8
MT-3 30.3 ‘ 18 | s
ET-1 27. 8 ‘ 41.5 ‘ 7.2
ET2 9.5  + 413 ‘ 7.8
ET-3 24 | 50 | 7.1
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Fig. 15 5-N curves of welded joints
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