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Stress Concentration Factor

The reinforoement pmwdedtotheweldproducesstxmscom%aﬂonatt}e jurction of the

weld and the pas

factor as given in the following table should e taken into accourt.
Table 10.6. Stress concentration factor for welded joints.

metal, When the parts are subjected to fatigue loading, the stress concentration

Tipe of joint Stress concentration factor
1, Reinorced but welc 12
2. Toeof transverse fillet welds 1.5
3. Endof parallel fillet weld 27
4. T-butt joint wath sharp comer 20
Note : For stafic loading and any type of joint, stress concentration factor is 1.0,
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Example 10.5. A plate 75 mmwide and 12.5 nmthick s joined withanother plate by a single
transverse weld and a double parallel fillet weld as shown in Fig. 1
10.15. The maximum tensile and shear stresses are 70 MPa and
56 MPa respectively. P :
Find the length of each parallel fillet weld, if the joint is | (/5 mm
subjected to both static and fatigue loading, ‘ L
Solution. Given : Width = 75 mm); Thickness = 12.5 mm; {
6, = 70 MPa= 70 N/mn’; 1 = 56 MPa = 56 N/mm.
The effective length of weld (1,) for the transverse weld may be
abtmmdbvsubtxacmg 12.5 Irmﬁnmthe width of the plate,
I = 75-125=62.5mm
ngm of each parallel ﬁllet for static loading
Let l, = Lengthof each parallel fillet.
%hnwthattlnrraﬁmmloadwlﬁch&eﬂatecancanyis
P = Area XStress =75 X12.5 X70= 65625 N
Load camied by single transverse weld,
P, = 0.707 s X1, Xo,=0.707 X12.5 X62.5 X70 = 38 664 N
and the load carried by double parallel fillet weld,
P, = 1414 s X1, Xt=1414 X125 X1, X56=990 L, N
" Superfluous data.
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». Load carried by the joint (P),
65625=P, + P,=38664+ 990, or [,=272mm
Adding 12.5 mm for starting and stopping of weld run, we have
L,=272+125=139.7 say 40 mmAns,
Length of each parallel fillet for fatigue loading
FromTable 10.6, we find that the stress concentration factor for transverse welds is 1.5 and for
parallel fillet welds is 2.7.

». Permissible tersile stress,
0, = 70/15 =46.7 Nfmmy
and permissible shear stress,
1 =56/2.7=20.74 N/mn?
Looad camied hy single transverse weld,
P, = 0.707 s X, Xo,=0.707 X12.5 X62.5 X46.7=25795 N
and load canied by double parallel fillet weld,
P, = 1414 s X1, Xt=1414 X125 ], X20.74 =366 ,, N
». Load camied by the joint (P,
65625 = P+ P,=25795+3661, or ,=1088mm
Adding 12.5 mmfor starting and stopping of weld run, we have
l, = 1088 +12.5=121.3 mm Ans.
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Example 10.6. Determine the lengthof the weld nun for a plate of size 120 nmwideand 15 mm
thick to be welded to another plate by means of

1. A single transverse weld: and T —
2. Double parallel fillet welds when the joirt Is subjected to I
variable load. Pl 050 | P
Solution. Given : Width= 120 mm; Thickness = 15 mm | ly
InFig. 10.16, ABrepresents the single transverseweldand AC | B T
and BD represents double parallel fillet welds. Fig, 10. 16

1. Length of the weld run for a single transverse weld

The effective lengthof the weld un (1) fora single transverse weld may be obtained by subtracting
12.5 mmfromthe width of the plate.

l, =120~12.5=107.5 mm Ans.
2. ngthofdmeueldnmfaadouﬂemmﬂdﬁllemeldwbectedmvanaueloacs

Let I, = Length of weld run for each parallel fillet, and
s = Size of weld = Thickness of plate = 15 mm
Assuming the tensile stress as 70 MPa or N/mny and shear stress as 56 MPa or N/mny’ for static
loading. We know that the maximumload which the plate can cany is
P = Area XStress= 120 x15 X70=126 X10°N
FromTable 10.6, we find that the stress concentration factor for transverse weld is 1.5 and for
parallel fillet welds is 2.7.
~. Permissible tensile stress,
o, = 70 /1.5= 46.7 N/mmy
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and permussible shear stress,
t=56/27 = 20.74 Nfmy
. Load camied by single transverse weld,
P =007 5 ), Xa,=0,707 XI5 X107,5 X46.7=53 40N
and load camied by double parallel fillet weld,
P,= 14145 ), Xt=1414 X15 XJ, 2074 =40,
. Load carried by the joint (),
126 X10° = P, + P, =53 240+ 40, or ],=1654 mm
Adding 12.5 om for starting and stopping of weld run, we have
L =1654+125=1779say 178 mm A
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SITTITION S
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