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STEEL STRUCTURE













STEEL STRUCTURE DEFECT
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STEEL STRUCTURE DEFECT
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STEEL STRUCTURE DEFECT
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BEFORE WELDING: REVIEW WPS




BEFORE WELDING: REVIEW CUTTING LIST




BEFORE WELDING: REVIEW SHOP DRAEING
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WELDING MATER
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BEFORE WELDING: CHECKING CUTTING LIS
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STRFACE CRACK

DISCONTINUITIES I THE WELD BET.
[e.g. wormholes, cracks.. |

IRREGULAR EXTFRMATL
PROFILES
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TRANSVERSE
long and perpendicular ta the weld
axis

[examples: cracks, wormboles .

]
to the weld axi
[examples: lack of
penetration and fuzion,
wiormholes, cracks... |
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| Cracks

Longitudinal parent metal crack Transverse weld metal crack

l Longitudinal weld metal crack Lamellar tearing




Transverse crack Longitudinal crack



Longitudinal crack Longitudinal crack




HAZ crack Root crack
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Material Inspection

Plate Lamination
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LACK OF PENETERATION

INCOMPLET PENETRATION
INADEQUATE PENETRATION

RADIOGRAPH G
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L.ack of root fusion Lack of root Penetration



Lac'k of root penetration Lack of root fusion
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Lackof side-wall fusion ~ Lack of root fusion ~ Lack of nter-run fusion
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SIDE WALL LACK OF FUSION

OSCILLATION IS NECESSARY
RECHECK WPS
RECHEC TECHNIQUE
RECHECK WPQ AND RE EXAM




SAW

SIDE WALL LACK OF FUSION

RECHECK WPS

RECHECK JOINT DESIGN
RECHECK TRAVEL SPEED
RECHECK POWDER
RECHECK AMPERE




recheck WPS and perform PQR
recheck operator experience
recheck by ndt method




1- DURING WELDING CHECK MOLTEN ZONE FROM BACK OF PLATE
2- AFTER WELDING CHECK BY ULTRASONI TESTING
3- RECHEK BY METALLOGRAPHY
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Root undercut Cap undefelit




WHY UNDER CUT IS HARMFUL?

Stress (Nm-2 or Pa) / Force (N)
O

' (d) 001 _0.94_  1.89__ 2.8 3.78
2845313 426 " 0.47 1.41 2.36 3.30
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SLAG INCLUSION 0,U o (s>




DEFINITION:

A fused, non-metallic
residue produced from
some processes.

CAUSES:

Insufficient cleaning
Contamination

Arc length too long
Welding over irregular
profile




Interpass slag inclusions Elongated slag lines



WELD ROOT DEFECT




‘ Weld Root Deect ‘

A shallow groove, which may occur in the root of a butt weld

Concave root

Root faces too large
Root gap too large

EXxcessive back purge pressure
during T1G welding

Excessive root bead grinding
before the application of the
second pass



Weld Roor Defect
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Weld Root Defect

Root penetration bead in excess in accordance with the
relevant specification being used

Root faces too small

Root gap too large

Excessive amps/volts

EXxcessive root penetration Slow travel speed



| Weld Root Deecl‘ \

Excessive root
penetration




> ~ , e
- - ”
*X

~ ’
. ’
~ ’
. ”
. ’
.~ ”
-~ <
-~ ”
-

Concave root Excess root penetration




‘ Weld Root Defect

A localized collapse of the weld pool due to excessive
penetration resulting in a hole in the root run

High Amps/volts
Small Root face

Large Root Gap

Slow Travel Speed

Burn through



Burn

Weld Roor Defect

Burn through
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QC PLAN - INSPECTION TEST PLAN 3g>g poc
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QCcircles—  Sales Materlals | QCcircles

\ 7mm
QC circles— :.:"::: Production QC circles
Inventory
management [, | Inspection

QC circles QC circles
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Cx=C+

6

5

Mn, Cr+Mo+V, Ni+Cu

15

Base Matal Matching Strength Filler Metal -2 Minimum 9
Preheat and
Minimum Yield Minimum Yield Base Metal Interpass
Point/Strength Tensile Range Spocification and Point/Strength | Tensile Strength Range ‘Thickness, T Temperature
Specification ksi MPa ki MPa Classification ksi MFPa ksi MPa in. mm “F | =C
6 415 Tomin | 520 min | SMAW AWS ASS
ASTM ART| Grades 60, 65 E8015-X, E8016-X 67 460 5780 min| 460-550min
65 450 80 min | 550 min | EB018-X BO-100 | 550-690
SAW A5.23 68 470
FEXX-EXX-XX 80min | 550 min
GMAW AS2E LT 4T0
ERBOS-X BO-100 | 550-6890
FCAW 4520 68 470
EBXTX-X
ASTM AS14 Over 2-1/2 in. 50 620 | 100-130 | 690895 | SMAW AWS AS.S
(63.5 mm}) E10015-X, E10016-X.| 87 600 | 100 min | 690 min
ASTM A0 Grades 100, 90 620 | 100-130 | 600-%05 | E10018-X
100W SAW
Ower 2-1/2 im. o 4 in. g0 550 S0 min | 620 min | AWS AS5.23 . Upwi4 | Upo 19 350 10
{63.5 (0 102 mm) FIOXNX-EXX-XX 88 610 | 100-120| £90-830
ASTM AT10Grade A, Class 1| 75 515 85 min | 585 min | GMAW, GTAW Over 38 | Over 19 | 125 50
< 3/4 in. (19.0 mm) AWS AS5.28 thru 1-1/2 | thru 38.1
ASTM A710 Grade A, Class 3 ER1005-X 88102 | 610-700 | 100 min | 690 min
£ 2 in, (50.8 mm) FCAW AWS AS529 Over 1-1/2] Over 38.1] 175 | 80
E10XTX-X &8 605 | 100-120| 690-830 | thru 2-1/2 | thru 63.5
ASTM AS142-1/2in. 100 690 | 100- 130 | 7T60-895 | SMAW AWS ASS
{63.5 mm) and under E11015-X, E11016-X] 97 670 | 110min | T60min |Owver 2-1/2| Over 63.3| 225 | 107
ASTM ASIT 90— 100 | 620-690 | 105-135 | 725-930 | EI10018-X
ASTM AT09 Grades 100, 100 600 | 1010-130 | TeD_803 | SAW
100W AWS A5.23
2-1/2 in. {63.5 mm) and under FIIXX-EXX-XX 98 680 | 110-130 | 760-500
GMAW, GTAW
AWS AS5.28
ER11058-X 05— 107 | 660740 | 110min | 760 min
FCAW AWS AS5.29
EIXTX-X 98 675 | 110-130 | 760-900
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