CHAFTER

Q.1 Which of the following slalement is incorrect?

Q.2

Q3

Q.4

(a) in welding, gross section is elteclive in
carrying the load. ' '
{b) Welded joints perform vary bad in case o
faligue loads, impaci loads and vibrations.
(c) Welding oflers complele freedom 10
architects and the engineers for (heir design.
(d) Noneof the above.

Match Lisl- (Type of sresses injoining members

of mild steel by welding) with List-11 (Permissible

stresses) and select ihe comect answer using the

codes given below lisls :

List-l

Plug weld .

. Bending stress in lanslon or compression, '

. Shearor section through throat of butl or filet
weld. . .

D. Tension or compression on seclion lhmugh'}

hroat of bult weld, I

ow>

Llst-1l
1. 108 Nfmm?
2. 150 N/mm?
3. 185N/mm?
Caodes :
A B COD
@22 3 1 |
M2 3 2 1 '
1 3 1 2
@1 2 3 1
The reinfoscement in weld should not exceed
{a} 1.5mm (o) 2mm
{cy 3mm {d) 2.5mm

Consider the lollowing statlements !
Assariion {A) : Incomplete ponetralion of weld
is undesirable. 1

'Des:'gn of Steef Structures

Welded Connections

Q5

Qs

Q.7

Reason {R) : Incomplele penelralion makes the

surface rough.

{a) both A and R are true and R is the correct
explanalionct A

{b) bath A and R are true bul R is not a correct
explanation ol A

(¢} Aistrue but Ris latse

(d) Ais lalse but Ris lrue

Malch List-1 (Type of weld) with Lisl-11 {weld

symbal} and select the correcl answer using the

codes given belo the lisls:
List-1

A. Spot 1.

List-1l

B. Plug 2.

C. Fillet 3.

7o)

D. Seam 4.

Codes:
A
(a) 2
[
o) 2
da 3

W — = @
- _-wew O
NSNS

When fillet weld is applied lo seclions with
rounded loes, there the maximum size of hillaL
weld should not exceed by whal percentage of
Ihe lhickness of lhe seclion at the 1oe?

(@) 60% o) 75%

©) 80% {d) 85%

The minimum ellective throat thicnkess of a lilles
weldis

(@) 1.5mm ) 2mm

€) 3mm (d} 3.5mm



Q.8 Cansider he foltowing statements :

Assarlion {(A) . Effective length of filled weld =

Aciual lenglh of weld - 28.

Reason(R) : It is done in order Lo relieve ends of

veld length Irom high slress concentrations,

(@) bolh A and R are rue and R is the correcl
explanation of A

(b) bolh A and B are lrue bul A is no!l & correct
explanation of A

(c) Aiswue bul Ris false

(d) Aisfalse butRis true

Q.9 Elleclive thront (hickness of a hilet weld is given
as, { = kS, where Sis the size of weld. If the

angle between lusion faces is 1107, thenthe vaiue

al kis
(@ 070 (b) 065
{c) 0.80 {9y 055

Q.10 Which of the lollowing 1 the mode of failure ina
filtet vielded member?
(@) Tension
(c} Bearing

() Shear
(d) Crushing

Q.11 A circular plate 100 mm diameter is welded lo
anolher plate by means of 6 mrmn fillet weld, If the
ullimate lensile siress of weld matenal is 4 10 1Pa,
then the greatest twisling moment thal can be
resisted by Ihe weld will be {take v,,, = 1 50)
(@) 208.2kNm (b) 20.8kNm
(€) 10.41kNm (d) 40.12kNm

Q.12 In afiltet weld, the weakes! seclion is the
(@) sroaller side of the weld '
{) throat ol the fiflet
{c) side perpendicular to lorce
(d) side parallelto force

Q.13 Tho eflective length of the (illet weld is
(a} tofatlength - 2 x throal size
(b} (otaliength - 2 x weld size
(c) 07 xtotallength
() 10tal lengihy - KE

Q.14 The maximun fsctored load that can be applied
al the jont for (e ftgure shawn beloy will be

(Take, /, = 410 MPa)

Plotos
T~ 200 mm 18mm
| thick

T

.

i, —

L__Weldsizn:ﬁrrm
{shop viided)
(b) 13255kN
(d) 318.14kN

(@ 159.1 (kN
() 265.12kN

Q.15 Acircular phnstogk of mild steel, 1.2 m dlameter

' is fabricated in vaarkshop with 12 mm Ihick plates.
The plates ara secured by 8 mm size lillet welds,
provided on inside and outside ol ihg overlapped

ends as shown in figure (Take £, = 410 MPa,
K=107). The sale inlernal pressure thal can be
allowed in the penstack will ba (Take FOS = 1.5)

o~ Fillet welkd

(a) 4.36 N/mm?
€} 3.59 N/mm?

{b) 3.36N/min?
(d) 2.36 Nfmm?

Q.16 For a standard 45° {illet, the ratio of sizé of filet
10 throal Ihickness is

(3)1:1 1o
© 21 ) 2:1

Q.17 Match List-f (Use) with List-1l {Type of weld) and
selecl Ihe correct answer using (he codes given
belovt the lists:
Lisl-l

A, Slructural members subject 1o direcl lensicn
oF compression

B. Joining \wo surfaces approximately at right
angles 10 each other

C. A hole is made in one of Ihe components
and welding is done around the periphery of
the hale

D. Pressure s spplied continuously



Q.24 The actual thickness of butt weld as compared

"7 {o the Inickness of plale is usually
(@) woe (b} less
{c} equal {d) Noneolthese
Q.25 A bull weld is specilied by
(a) Effective throat ihickness
{b) Plale hickness
{c) Sizeof weld

{d) Peneiration fhickness

0,26 Flllet weld is nol recommended if the angle
j; between lusion facesis

1. iessthan45®

2. grealerthan 1207

3. lessthan60°

4. greaterthan 145°

Which of Ihse statemenls are correct

{a) tand2 ) tandd

{c) 2and3 (d) 3anda

‘03,27 The overlap of the plates (¢ be filel wolded ina
lap joint should not be less than
{a} 16 times the throal thickness
{b) 5times the Ihickness of thinner plate
{c) 3imes the thickness of (hinner palie
. {d} 24 liems Ihe {hroat thickness

Q.28 Consider the folipwing sialements:

Assarilon (&) : The strengthof longitulinal fiffel

weld Is about 30% more thanthe transverse lillet

weld.

Asason {R) - Sirength of filled weld depends on

the unilormity of siress. )

{a} both A and R are rue and R is the correct
explanation of A

{b) both A.and R are rue but Ris not a corvect
explanatonof A

{c} Ais true but A is false

{d} Asslalse but B s e

0.28 Consider the loliowing stalemenis
1. A fillet wold saves the operation of veeing
ang hishing the ends of members.
2. Bukiwelds have higher residual siresses as
compared o litet welds.

Which of these stalements isfare correct?
{ay 1only ¢} 2only ¢
(¢} Bsh1and2 (d) Niether 1nor2

Q.30 Which of the following typas of weld offer more
graduatflow stress?
{a) concaveweld {b) Convexwald
&) both{a) and'(b)‘ (<} Neither{a)nor{b}

(.31 The ecuivalent siress for fillet weld which is
subjestad lonormal siress (g, ) and shear stress

{r,}is

® Jo 312
td) Jose,?+31,7
Q.32 The lotalweld length for ina angle section if weld

is to be done on three sides is given assuming
strenglivof tio membear 222.27 kN

P
{a Jo.? +1,2

PP
© 3o, +1°

Assume [, = 410 (for Fe410 steel}, ¥, = 1.5,
size of weld 6 mm
(@) 338mm
(c} 306mm

Q.33 Amild sleel circular penslock of 1.2 mm cliameter
is labricated nwokshop with 12 mmithick plates.
Which are secured by §jnm weld size provided
on inside and outsiol ol ¥e lapped ends. The
sale internal pressurg that can be allowed is:
(Assume £, = 410 Pz, ¥,,, = 1.25, K= 0.7)
(@) 2.36N/mm? (b) 1.26Nimm?

) 3.46N/mm’ {d) 5.16N/mm?

.34 A circular plate having diameter 150 mm is
weltted to another plate by means of 6 mm fillel
weld. The yllimate twisting moment that can be
resisted by the weld use steel of grade Fed 10
and shop welding. ({, = 410MPa, Y = 1.20)

by 266 mm
{d) 298mm

{a) 18.11kNm
(c} 28.11kNm

{b) 23.11kNm
{d} 32.11kNm

Q.35 Which ol Ihe slatement is correct regarding ﬁltei
weld,
{a) Aconvexfillet weldis preferred over concave
lillel weld for stalic loads. ;
{0) The minimum size of the weld for 8 mm Lhick
member is & mm. '

-in'lglded_.Coﬁn'ectl'ons l. i
1) 2 () 3.() 4.(c) 5. (&)
1. () 12. () 13. (b} 14.(d) 15. (3)
21 () 22 {c) 23.(b) 24.{x} 25 (m)
31.(b) 32 (b) 33.{a) 34.(c) 35. (a)

Explanations ERGEEEL] Connections

1. (b
Welded joints perform better in case of fatigue
loads, impacl loads and vibrations. !

3. (o} )
Reinlorcement is the exira weld metal which
makes the lbroat dimension atleast 10% greatar

_ Ihan the Whickness ol the welded marerial. (L
improves lhe efficiency ol lho joinl. The
reinforcement should nol exceed 3 mm in an'y
case, I

4. A{c) ;
(ncomplete penetration is undesirable since it
causes siress concenirations under boad and may

cause shrinkage cracks, . X

7. {c)
The effeclive throat thickness should not be less
than 3 mm and should not exceed 0.7 Lor 1.0¢
" under certain situalions, where {is the Lhickncss
of the \hinngr member jointed.

1. {e)
Design weld strength,

P, = Designsiess x Eliective area

(&) Reinforcemant on tha weld is given due
consideration in design of welded joint.

(d) Afilletweld fails by shear atanangle of 30°
throughthe throat.

6; () 7.{c) BE.(a) 9. 10.(b)
16. (c) 17. (b} 16.(a) 19. (a) 20.(d)
26. (€) 27. (b) 28.(d) 29.(c} 30 (&)

= Fow X Ay
f

= e (L %
Jéx'fm\' (crr c!l]

= ﬁ%x(mm)x(mxsm
= 208.2kN
Greales! twisling moment = £ x gg_n_;ele_r.

Moo 107
2
10.41 kKN-m

208

12. (b)
Throal has the minimum section hance will carry
\he maximum siress, (hus il is 1he weakesL

14. (d}
Maximum factored load = Weld capacily
= y@ :UYM‘. KLMr Ryt
_ 410
T B
=318.14 kN

% 400x0.7x6



15.

16,

22,

()
Let p, = ulimale inlernal pressure
Givan, d = 1.2mdiameter

§=8mm

K=07
Resistance olfered by weld per mmlength
= (1xly)x A x2 {iwosides)

NPT

410
- 07x8 2
= s
= 2120.95 Nfmm
Imernal lorce causing bursling of the
pensteck = Hoop pressure = p_;q
Hence, &2‘5’- = 212095

2120.95%2 5
or B= ~apg =353 Nfonm
- Sale internal pressure = By
a FQs
=73 2.36 Nfmmi

{c)

Throast thickngss, ¢ = k x weld size

For a standard 45° fillet, k = -;5

~

Size of fillet 5B
' Throat thickness

(c)
The sale load theat can be lransmitled by (he
lillel welded jvint is given by

P= lx-‘j%xIOB

= (60+ 50+6())x762-x108

= 77695 M =77.895kN

28.

{d) .

The sirangth of the transverse [illet weld is about
30% more (han the longiludinal fillet weld,
because a lransverse fillet weld is siressed more
uniformly for full length where as the longiludinal
liletweld is siressed non-uniformly due lovarying
delormalions along Ihe weld lenglh.

(b}

When subjecled to combination of stresses {duc
axial tension/gompression or bending lension/
compression) and shear siresses, he equivalent
slress g, should salisty,

f
o, = \162-93125 L
o a 5 \fs',fm

(b) . o

Total wald length = (L, + I, + 80} mm

Strength of weld = strength of the member
= 222 22kN

f
Tz bt

d= lwlt J§Ym .

Dasign sirenglh of 6 mm {{, = 0.7 x &)
= 4.2mm weld per mm length
410

¥3x15
Equaling sirength of weld 1o 1he load
(g + 1+ BO) X 662.79 = 222.27 = 10°
L+ = 256 mm .
(a)
Size of Ihe weld = §= 8 mm
Eflective throal thickness,

= K§=07xB=56mm

= 1x4.2x

=B6279 kN

Internal lorce causing bursting of penstock

2
where, p, = ullimate nternal pressure
d= diameter of penstock
= 1.2m= 1200 mm
Rasistance offered by weldflanglh

= 2xix%

A
V3 Yy

34,

Hence,
ad _ A
2 "M,
- A0x06x410 _, o iom?

*" J3x1.25x1200

Safeiniernal pressure

) = %“—1 2.38 Nfmm?

\, f

(c) g
Sizeofweld = §=6mm
Elfective throat Ihickness

) = KS=07x6=4.2mm
Strength of weld per mm length

35.

410

- b _
xy *E",; 1x4.2xm
= 795.36 Nimm
Total length o weld provided
=xd=xrx 150 = 471.24 mm
Grealesl wisting momen]

= 795.36::471,24):12—0
= 28,11kNm
(@

A convex lillet weld is preferred over concave
fiflel weld for stable loads due lo spread of sitess
over the convex in more uniform way, .

EEER



