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ABSTRACT ARTICLE INFO
Preventing brittle fracture in the connection welds of the steel members is Received: 05/11/2017
one of the most important issues in the performance of steel structures. Revised: 12/02/2018

Bitter experiences of Northridge earthquake in the case of ‘“‘demand Accepted: 03/03/2018

critical” welds such as complete-joint-penetration (CJP) groove welds in

the connections of steel moment frames forced researchers to conclude

that for preventing decrease in ductility and preventing brittle fracture of gf%v\\//: \';v(?a?d

welds, it should be that impact toughness of welds must be provided at the Impact toughness,
determined temperature. Seismic Requirements of AISC and following of it Electrode,

the 10" topic of Iranian national building Requirements for the mentioned Demand critical weld,
welding recommends Charpy-v-notch toughness at the determined Test Toughness.

temperature. In this research, to ensure impact toughness of preformed
welds in the common conditions of Iran, the Charpy Test in the specimens
of multiple thicknesses and common electrodes has been done with
Shielded Metal Arc Welding (SMAW) and Submerged Arc Welding (SAW)
and the conclusions of them compared with the 10" topic requirements. It
has been shown that impact toughness of groove weld in SMAW process
with E6013 electrode and groove weld in SAW process doesn’t matched
with requirements of present Codes, but for other electrodes there was no
contradiction.

All rights reserved to Iranian Society of Structural Engineering.
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Filler Metal Classification Properties for Seismic Force Resisting System Welds
Property Classification

70 ksi (480 MPa) 80 ksi (550 MPa)

Yield Strength, ksi (MPa) 58 (400 MPa) 68 (470 MPa)

Tensile Strength, ksi (MPa) 70 (480 MPa) 78 (550 MPa)

Elongation, % 22 min 19 min
CVN Toughness, ft-1b (J) 20 (27) min. @ 0 °F (—18 °C)?
2 Filler metals classified as meeting 20 ft-Ibf (27 J) min. at a temperature lower than 0 °F
(—18°C) also meet this requirement.
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CPTIOMAL PRESET ON ONE

10 in [250 mm] MIN. OR BOTH F'IUNT§S (5% MAKX.)
- I—-_| in [25 mem] MIN. 12 LENGTH i O s
L~ ™ N [~ waint
POINT OF 1 (20 mem}
TEMPERATURE &
MEASUREMENT !
[125 mm]
Ay { =B MIN. |
. | R
HH 1in | |
WELD | A1 s | [25 mm] PRESET T 1in
& A PLUS o —= 125 mm)
S O
H 5in
l} / A LPB (125 mm] .
| MIN. —={ |=—14in
IMPACT ALL-WELD-METAL 16 mm]
SPECIMENS  TENSION SPECIMEN MIN.
L~ !
| =1 in[25 mm] MIN.

%;ﬁg' - Root Opening (R) Groove Angle (o)
[~ CPTION 1 172 In[12 mmi] 45°)

P —
WELD ¢ OPTION 2 5/8 In [16 mrm] 20"

SECTION A-A

{B) ORIENTATION OF
IMPACT SPECIMEN
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