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Table 1 Welding parameter
Arc voltage Welding current Diameter of electrode
Material Layer Type of electrode
Us/v 1/ A d/ mm
First pass 24~25 175 3.2
16Mn E015
other passes 23~24 220 4.0
First pass 25~26 160 2.5
Q235B E4303
other passes 24~125 220 3.2
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Table 2 Mechanical properties of base metal E" " '_—'_ ;Ziclrga:e:fgth /’/’.
under different loading rate % | g Increase of
K 50 H tensile strength
Load-point . . £ = %
Yield Tensile -
displacemen t Elongation B 40
M at erial strength strength g X L
rate §(%) <bl
- 6,/M Pa 6/ MPa % g
v/ (mm°s D 2 d
b
0.1 349.0 489. 8 31.3 g
16Mn 50.0 364.2 526.9 28.9 E’
100. 0 367.9 532.2 28.8 TS —
00 02 04 20 40 60 80 100
0.1 250.3 416.0 32.5
Load-point displacement rate v/(mm-s™)
Q235 50.0 311.9 448.0 30.3 () Q2358 steel
100. 0 314. 4 455.6 30.3 2
’ 16Mn Q2358 Fig. 2 Increase of yield strength and tensile
’ strength with load-point displacement rate increasing
b b
3 CTOD
’ ) Table 3 Results of dynamic CTOD tests
’ ’ at room temperature
b b
Zone of Loading rate CTOD value
° ’ Q 235B Mate-rial " " 0 &/
not cl v/ (mm°s™ mm
’ 16M n ’
Q235B 100. 0 0. 894
29 Weld 50.0 0. 849
0.1 0. 800
CTOD 16Mn
3 100. 0 0. 634
o Base 6
50.0 0. 623
» 16Mn metal
CTOD 0235B . 0-1 0-344
, 100 0.211
, 16Mn CTOD Weld 50.0 0. 205
0.1 0. 120
: 16Mn .
3 , 100. 0 0. 134
Base
50.0 0. 146
’ ’ metal
0.1 0. 542




96 B B ¢

i %24 %

16M n s ’

0235B .

» E4303

3 , 0235B ,

, 100 mm/s

(1

02358

30

[ ™ e
25’ ‘J‘;‘ﬂw"\.\'

20 F

15
Q235B steel

10 b —a—Loading rate 0.1 mm/s
] —e—Dynamic loading rate 100 mm/s

Force F/kN

| l i 1 L

" | i
0 1 2 3 4 5 6

Crack opening displacement V/mm

3 Q235B
F— V
Fig. 3 Load( F)— crack opening displacement ( V)
curve of Q235B steel under static and dynamic

loading at room temperature

2) , 16Mn

(3) ,

(4) Q235B .

Campbell H. M odifications to draft 2[ R] . IIW JWG on Fracture
Control of Seismically Affected Moment Connections, 2000.
BS 7448: part2: 1997, Method for determination of K, critical
CTOD and critical J values of welds in metallic material §] .
Masao Toyoda. Effect of strain rate under seismic loading on frac-
ture behaviors of welded structures| R] . TIW JWG on Brittle
Fracture of Welded M oment Connections in Seismically Affected
Stee R]. 1998.

(M. .
1994.

, 1978 8 s

Email. kaf.zhang @eyou. com



