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Tab. 1 Mechanical property of the steel
) Ultimate tensile Elongation rate
Type Yield strength /M Pa strength/ MPa after break /%
Testing value 380 ~ 400 482 ~ 556 29.0~33.0
Standard value <16 mm 345
~ =
in code > 16~40 mm 335 470~ 630 =20
1.2
E50033 2 i ’
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Tab.2 Mechanical property of welding electrode
Type Yield strength/ MPa Ultimate tensile strength / M Pa Elongation after break / %
E5003 430 560 25
3
Tab.3 Design strength of penetrated butt weld
Type of Thickness of Compressive Tensile strength/ MPa
steel steel slab/mm strength/ MPa Grade 1, grade 2 Grade 3 Shear strength/ MPa
3458 <16 310 310 265 180
Q 16~ 40 295 295 250 175
1.3
(1 : WE—1000A ( ) , 0~1000 kN,
@) : :2~20 MPa/s.
1.4 calculated equivalent sum area of defect
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Tab.4 Tensile test result of specimens with defects amidst welding
. . Ultimate tensile strength Defect rate Position The type of
Specimen Thicknes s/mm R/M Pa P/ % of crack steel slab

1 16 519 2.7 steel slab Q345B
2 16 556 2.6 steel slab Q345B
3 16 553 1.6 steel slab Q345B
4 16 422 4.5 weld Q345B
5 16 332 29.7 weld Q345B
6 16 243 30.1 weld Q345B
7 16 320 15.4 weld Q345B
8 10 293 26.1 weld Q345B
9 10 421 7.5 weld Q345B
10 10 339 8.5 weld Q345B
11 10 538 0. 33 steel slab Q345B
12 20 533 2.8 steel slab Q345B
13 20 545 2.5 steel slab Q345B
14 20 505 6.2 weld Q345B
15 20 516 5.1 weld Q345B
16 20 235 35.0 weld Q345B
17 20 340 17.5 weld Q345B
18 22 305 25.5 weld Q345B
19 22 430 7.0 weld Q345B
20 22 325 9.6 weld Q345B
21 22 550 1.9 steel slab (03458
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Fig. 2 Analysis on the tensile strength of weld with central

defects in specimens with thickness of not more than 16 mm

Fig. 3 Analysis on the tensile strength of weld with central

defects in specimens with thickness of greater than 16 mm
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Tab.5 Tensile test result of specimens with defects in weld root
. . Ultimate tensile strength Defect rate Position The type of
S Thick /
peamen fhes smm R/M Pa P/ % of crack steel slab
1 12 286 17.4 steel Q345B
2 12 279 11.7 steel Q345B
3 12 390 11.4 steel Q345B
4 12 482 3.1 steel slab Q345B
5 18 156 57.5 steel Q345B
6 18 184 30.6 steel Q345B
7 18 402 4.7 steel Q345B
8 18 320 6.8 steel Q345B
9 18 256 11.5 steel Q345B
10 20 179 35.2 steel Q345B
11 20 141 51.1 steel Q345B
12 20 148 65.7 steel Q345B
13 20 417 2. 03 steel Q345B
14 20 436 10.5 steel Q345B
15 20 340 12.6 steel Q345B
16 16 431 0.6 steel Q345B
17 16 406 5.4 steel Q345B
18 16 378 11.6 steel Q345B
19 16 208 47.3 steel Q345B
20 16 158 52.2 steel Q345B
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Fig. 4 Analysis on the tensile strength of weld with root

defects in specimens with thickness of not more than 16 mm

4.5 ,
(16 mm

GB50017-2003
GB50017-2003

% W

6

, P=0.6%;20 mm

Fig. 5 A

s P

s

B5 XT 16 mm BRBIFLEIFILARI BTG

— FAL R AT

nalysis on the tensile strength of weld with root

defects in specimens with thickness of greater than 16 mm

=2.03%)
) 11.0%
GB50017-2003
. 25% .
. 23% .

Tab. 6 Maximum limits of defect rate in penetrated butt weld satisfied with different bearing capacity

Tensile capacity

type of defect —tensile strength

= standard yield

= design value of = design value of

of base steel strength grade 1 and 2 grade 3

Defects in central/ % 2.6 8.0 25.5 30.0

Defects at root/ % 0 11.0 1.0 23.0
, 2.6% ,

8.0% , 25.5% . GB50017-
2003 . , 30.0% GB50017-2003
; s . 11.0%
GB50017-2003 . ) 23.0%

GB50017-2003



734 ( ) 43

References
[ . [M]. : » 1986: 498 500.
MENG Guang-zhe. Strength and Fracture of Welded Structure[ M] . Beijing: China Machine Press 1986: 498-500.
[2 GB500172003, [S]. : »2003: 18.
GB50017-2003, Design Code for Steel Structure[ S]. Beijing: China Planning Press, 2003:18.
[3 . (M]. . , 1990.
ZH ANG Baochang. Safety Assessment of Technology of Welded Structure [ M]. Beijjing: Mechanical Industry
Press 1990.
[ 4 . [M]. : » 1995.

National Personnel Qualification and Evaluation Commission on Boiler and Pressure Vessel NDT. Ultrasonic Tes-
ting [ M]. Beijing: China Boiler and Pressure Vessel Safety magazine, 1995.

[ 5 s s . AutoCAD [J]- , 2006 34(411):512-513.
YANG Xiao-dongg SHANG Jianr I LIU Bei. AutoCAD Smart Technology in Ulirasonic Testing of Welds[ J] . In-
dustrial Construction, 2006, 34 (411). 512-513.

[ 6 [M]. : , 1989.

Manual Ultrasonic Testing Methods of Steel Welds and classification of testing results [ M] . Beijing: Ministry of

Labour boiler and pressure vessel safety magazine, 1989.

[7 . (M. . 2001 .
CHEN Bing-quan. Structural Welding in Ships and O cean Engineering [ M]. Beijing: China Communications Press 2001.
[§ ) , s GB50205-2001 (. » 2008 39(5):390-392.

YANG Xiao-dong, LIU Bel, SHANG Jian-li, et al. Discuss on Ultrasonic Testing of Weld Defects in GB50205-
2001 [J]. Building Technology, 2008, 39(5):390-392.

Study on the influence of penetrated butt weld defects on weld
tensile bearing capacity
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Abstract In this paper the construction steel structure penetration butt weld defects are calculated through ultrasonic tes-
ting and tension tests are made for welds containing defects in different positions. By the defect-weld strength relationship
chart, the acceptable volume defect limits are analyzed when the weld tensile bearing capacity achieves mother materials
strength, GB50017-2003 first, second and third penetration butt weld design value, yield strength of mother materials
standard, respectively. In penetration butt welding the results show that the central weld defect is less than 2.6%, the
weld tensile bearing capacity is greater than the mother materials strength. If the defect is less than 8. 0%, the weld ten-
sile bearing capacity is greater than yield strength of mother materials standard and if the central weld defects is less than
25 5%, the weld tensile bearing capacity is greater than design value of Grade 1 and 2. When the central weld defects is
less than 30%, the weld tensile bearing capacity is greater than the design value of Grade 3. In penetration butt welding
root defect, if the defect is less than 11%, the weld tensile bearing capacity is greater than the yield strength of mother
materials standard or design value of Grade 1 and 2, andif the defect is less than 23.0%, the weld tensile bearing capacity
is greater than the design value of grade 3.

Key words: construction steel structure; penetration butt welding; weld tensile bearing capacity; welding defects; defects
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