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Importance of Weld Flashing in Design of Welded 
Components 

S. C. CHETAL, K. V. RAVICHANDRAN* 
Flushing of welds besides providing aesthetic outlook could lead to improved fatigue behaviour. Design rules available in the nuclear 
codes are brought to the notice of the users of non nuclear design codes. Guidelines are provided in the paper for the welded components 
where flushing of welds could be specified 

INTRODUCTION 

Failure of w e l d e d componen ts at we ld locat ion is of 
concern to the pressure vesse l and pip ing industry. 
We ld left in the aswe lded state is likely to be poor in 
fat igue in compar i son to base mater ia l because of 
geometr ic i rregular i t ies such as re inforcement . Failure 
of reheater tubes of sod ium heated s team generator at 
we ld location(l) has been atr ibuted to leakage of co ld 
water in the hot state and excess ive we ld 
re in forcement in compar i son to basic tube th ickness 
of 2 m m . Th is short note g ives the effect of weld 
re in forcement on fa t igue behav iour and provides 
guidel ines where f lush ing of we lds cou ld be specif ied. 

Effect of Weld Reinforcement on Fatigue Life 

Feel of the effect of we ld re inforcement and 
impor tance of w e l d f lush ing on fat igue behav iour can 
be obta ined f r om the s impl i f ied rules g iven for des ign 
of p ip ing in A S M E Sect ion III CJass 1 nuclear power 
plant componen ts (2). 

For every pair of load sets, Sp is calculated. 
Al ternat ing stress intensity is equal to one half of the 
value of Sp. By use of des ign fat igue curve, 
acceptab le number of cyc les can be calculated. 
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Secondary stress indices 
Local st ress indices 
Range of service pressure 
Outs ide d iameter 
Nomina l wal l th ickness 
Moment of inertia 

Resul tant moment due to combinat ion 
of des ign mechan ica l loads 

Modu les of elasticity (E) t imes the 
m e a n coeff ic ient of thermal 
expans ion ( ) 

Poison's ratio 

Tempera tu re range for comple te 
detai ls refer to the code. 

Table 1 : Stress Indices 

Piping products and joints 

Straight pipe remote from 
welds 
Longitudinal butt welds in 
straight pipe 

a) flush 
b) as-welded t> 3/16" 
c) as-welded t< 3/16" 

Girth butt welds 
between nominally identical 
wall thickness items 

a) flush 
b) as-welded 

At the intersection of 
longitudinal butt weld in 
straight pipe with a girth r 
Butt weld 

C1 

1.0 

1.0 
1.1 
1.4 

K1 

10 

1.1 
1 2 
2.5 

1.0 1.1 
1.0 1.2 

C2 

1.0 

1.0 
1.2 
1.2 

1.0 
10 

K2 

1.0 

1.1 
13 
13 

1 . 1 

1.8 

C3 

1.0 

1.0 
1.0 

1.0 

0.6 
0.6 

K3 

10 

1.1 
1.2 
1.2 

1.1 
1.7 

C1,K1,C2,K2, C3, K3 indices 
shall be taken as the product of 
espective indices 
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The benefi t of f lush ing the we lds is de te rmined for 
cer ta in cases (See Tab le 2) encoun te red in the 
industry us ing the simpl i f ied S- N relat ionship 
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Table 2 

Location Predominant loading 
nature 

Ratio of number 
of cycles foi> 
flush weld to 
as-welded case 

Heat exchanger Thermal (Temp, gradient K3 effect 8 8 
tube to tube weld across the tube wall) 
(seamless tubes) (start-up operation-

shut-down) 

Bimetallic weld in Thermal (start-up K3 C3 effect 8 8 
piping operating operation - shut - down) 
at elevated temp. 
(Cr-Mo to Ss 304/316) 

Rolled & welded Thermal (Piping expan- K2 C2 effect 27 
piping at location sion stress) 
Girth butt weld (Start-up Operation - shut-down) 

Definition of Flush Weld 

Flush we ld is not s imply gr ind ing off the excessive 
re inforcement on the outs ide of the p ip ing we ld joint. 
For use of Table-1, f lush we ld in the above ment ioned 
code is def ined as fo l lows : 

The total th ickness (both inside and outside) of the 
we ld re in forcement shall not exceed 0.1 t ( t :nominal 
wal l th ickness) . There shall be no concavi ty on either 
the interior or exter ior sur faces and the f in ished 
con tour shall not have any s lope > 7 deg.(See Fig. 1). 

Aswe lded we lds are those we lds not meet ing the 
special requ i rements for f lush we lds . 

F I G . - 1 

based on overal l operat ing exper ience reported on 
we lded joints in pressure vesse ls and piping, it is 
wor th speci fy ing we ld f lush/gr inding of the we ld for the 
fo l lowing cases : 

Dissimilar weld joints in piping operating at elevated 
temperature like Cr-Mo ferritic steel to austenitic stainless 
steel 304/316 grade The joint could be executed with extra 
thickness and machining could be specified on outside and 
inside. Inside machining will also help in removing weld root 
defects, if any. Outside ground flush alone can be specified 
for cases in which inside is not easily accessible for grinding 
or machining. 

Outside ground flush of the butt welds of heat exchanger 
tube to tube weld with significant temperature gradient on 
the tube wall during steady state. 

• Outside and inside ground flush (inside wherever possible) of 
butt welds in piping operating at elevated temperature of 
plants operating on shift basis (start up-shut down on daily 
basis for example). 
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R e c o m m e n d e d Locat ions for Speci fy ing Weld Flush 

5th International Conference on Welding & 
Melting by Electron and Laser Beams 

The Institute de Soudure, the Commission for Atomic Energy and TWI are organising 
the 5th International Colloquium on Welding and Fusion by Electron Beam 

and Laser (5th CISFFEL), which will take place at La Baule, France from 
14 to 18 June 1993. 

For further information about the Colloquium or for an application form for the forum exhibition, please contact 
The 5th CISFFEL Secretariat C/o Institut de Soudure, 32 Boulevard de la Chapelle, 75882 Paris Cedex 18. France 

Tel 33 (1 )46 07 94 05, fax : 33 (1) 46 07 97 50. 
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