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Dradde Sri Lanka Standard

CODE OF FRACTICE FOR BASIC TRAINING AND-TESTING OF MANUAL METAL
ARC WELDERS. - \ /

FOREWORD..
This standard waﬁhauthmwixad‘§mw adoption and publication as a

- Bri Lanka Btandard '5 the Council of the Sri Lanka Standards
Institution mn.ﬁQ&& *F, atter the draft, finalired by the

Drafting Committee on Welding, had been approved by the
Mechanical Enginesring Divisional Committes. ' .

The principal objectives +or the course of instruction covered by
this code are: ' )

a) to provide the trainee with a basic knowledge of wealding
theory, : ‘ ‘ ' .

b)Y to give the trainse a good underﬁtaﬁding of the‘pFDﬁEP mathods
of manual metal arc walding as applied o mild steel ,

o) to enable the trainee to acguire enough skill in welding to
pass the qualification tests prescribed in this code: and

) to coach the trainee in the tundamental techpiques and safe
practices of manual metal arc walding.

The course of instruction is not expected to, producs an :
experienced welder, but a welder with gnough skill and knowledge
w50 that he will be of inmediate value to industry as a welder on
less difficult work. He will be able to progress rapidly to work
of greater difficulty and responsibility by gaining experience in
industery. -

In uﬁdah“tm'simpli?y'the couwrse of training and to make the
cowse directly related to the actuaal reguirenents of the job,

14 on weld excercises is split into the following three
sub-clauses " _ ' ’

i4.1 : -~ Butt welds in flat position and fillet ueldsA
T in flat and hdwizmntal,mmﬁitimn,

14.2 o - Butt and fillet weltds in vartical position and
butt welds in horizontal position,

14,

L
!

- Walding in overhead position
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Welders who, will normally be required to weld only the types of
joints in the positions described under 14.1, will have to
undertake training specifisd in 14.1. '
‘Welders who have to in addition, weld th@ typegs of joints in
positions described in 14.2, will be required to be trained in
positions specified in 14.2 also after they have completed the
training specified in 14,1 &afxa¥1ctur11y. Welders who would be
requi red +m carry oub wmldlng wordk in oall D0%1T1Dn%, will be
required to be trained in pmthnmnv specified 1n 14, 1, 14,2 and
14 3.in that mrd@ru :

The a%ﬂiatance derived from the publications of the International
Organization for Standardization (IS0),. and the Bureauw of Indian
Standards (BIS), in the preparation of this standard is
gratefully acknmwledged"

SECTION 1 : GENERAL - -

1 SCOFE

This code recommends minimum ragquiremsnts %aw~a»cburﬁe ot
instruction in manual metal ard welding as applied to mild steel
and prescribes certain tests, comprising the initial .
qualification test at the training establishment and subsequent
annual and periodic tests. for the practising welder. S

2 REFERENCES

I80 633 Strucfural steels
IS0 2553 Welds ~ Symbolic rwpre;enLdLLun ey drawlngs
. 8LS 414  Coveread electrodes for the manual metal arc weldlng of
' . mild stesl
27 Code of safety for welding
SLS  888 Defimition of welding positions
GLS .,..¥% Glossary of terms in welding

3 DEFINITIONS

For the purpose of this code definitions glven in  S5LS « o % shall
apply.‘ V

¥ Blossary of terms in welding’ (under prepératimh)

i



4 SYMBOLS
For the puwpose of this code and unless
code the symbols us

IS0 2553,

cotherwisse defined in-this
ol shall bave meanings assigrhied to them in

S SELECTION OF TRAINEES
S.1 Traineess selected to recsive the instruction recommended in
this code shall have the following gualifications:

a) Ability to understand the language of inatruﬁtimd;

Y No physical or mental disability that precludes sate opgration
of welding equipment or interferes with {full performance of
duties in industeys; and

¢? The minimum age requirensnts praescribed in the Sri Lanka
Government Labour Laws. ‘

& TRIAL FERIOD OF INSTRQCTIDN, DURATION OF COURSE AND HOURS OF
INSTRUCTION

&.1 Trial period of instruction

In the begicring of the course there shall be a trial or
probationary period, not exceeding 38 hours, during which the
instructor shall observe the aptitude and interest of the trainee
and determine whether in the interest of all concerned the
trainse shall continus the course. ‘ :

NOTE : ,
The exact period should be obtermined by the training
astablishment. o ' '

&.2 Minimum duration for weld exercises

It is recommended that sach traines devobtes a minimum of TS howes
for weld exercises specified in 14.1 and 14.2 each and 59 howrs
for exercises specified in 14.3 of this code to actual welding,
This evcludes the time spent in witnessing demonstrations by the
instructor, preparing plates for welding, testing specimnans,
observing the work of other trainees and receiving instruction in
wealding theory. _
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&.3 Duration of instruction in welding theory

It is recommended that sach traines devotes 5@ hours to
inStwuctioniin welding theory prescribed in Section 3 (also see
Appendix A). ! ' :

6.4 Duration of welding practice in any one ‘day

The langth of time spent by the traines in actual welding
Cpractice in any one day shall not sicesd 6 hmqﬁa. :

7 CERTIFICATE OF QUALIFICQTIDN

7.1 Upon completion of the course and ¥u1{i1ment af the
requirements prescribed in this code, the trainee shall be
granted a certificate indicating that the trainee has passed the
tests prescribed in this code. Further, these tests together
with their results shall be listed on the certificate. OFf all
the final qualification tests prescribed, the tests which the
trainee has not taken or has failed to pass shall be permanently
indicated on the certificate.

T2 The certificate shall have additional pages for recording the
results of annual tests taken by the welder. Additional pages
may also be provided for recording any periodic and special
tests, for example : welding in special steels, pipe welding,
etc. A recommended form for this certificate is given in Appendiu

] Ca



-

'-65‘-
SEé&IDN 2 TRAINING ESTABL ISHMENT
8 EQUIPHENT AND SHOP FQCILITIEQ'

8.1 Welding booths

CEach welding booth shall have an araa with aq%%icient‘cleak +loor

space to allow adequate fresdom of movement for the traines and
instructor. ALl four sides of the welding station shall provide
complets protection to persons and property on the outside
against fire, psrsonal injury or other damage. Internally sach
booth. shall be %m’éwnﬁtwuctedg as Lo provide complete protection

“to the trainee. Suitable ventilation, adequate to prevent the

accumulation of welding fumes shall be provided for each booth
(or sach room of booths, if partitions between booths. do not

e R

extend to the ceiling). 8LS T27 and all relevant statutary

Crequirements shall he complied with.

B.2 Positioning jig ‘ . ‘
Suitable pmﬁitimning'jigg shall be provided to facilitate the®

srecution of the welding exercises_and tests prescribed in this
cades A sugnested design of such équipment'iz given in Appendix
. ' : T v ‘ ‘

»

8.3 Arc welding machines

" The training establishment shall be equibpad with at laast 5 per

cent as many arc welding machines or waelding ocutlets as there are
trainess in the shop class lsee 6.7 for actual welding time for

trainegss). Each welding machine shall have a rated current of
2EE A or more. It is desirable that at least one machine having

a continuous welding curdent rating of 389 A4 or more be
available,

8.4 Materials for Qeldiﬁg

There shall be an adequate supply of materialﬂ such as mild steel
plates and slectrodes for the exercises preéscribed in. this code..

B.4.1 Steel used as parent metal for testing aacﬁrding to
provisions of this codg shall twnfmrm-tm'ISD &3d,

B.4.2 Electrodes used for all taétﬁ} according to provisions .of
this code, shall beg general purpose mild steel slectrodes
contorming to the requirements of SLS 414, '

 NOTE

Electrodes should be stored at controlled temperature and.
numidity according to manufacturew’g,in%trqctiwna,
- . A



code or shall hav

. ’ ' -6 -
8.5 Testing apparatus . v v :
The training sstablishment shall possess apparatus suitable for
preparing and testing the test specimens as preacr:aﬁd in this
facilities for having lnaae test specimens
=0 &l sewhera.

prepared and te

8.6 Mis callaneous ' '

In addition to the {nregajnu, thw ‘FdJnlﬁg establishment c=habl

prmv1de all other apparsatus and equipment’ necessary for the safe

and proper ssecution of the we]dlﬁg course prescribed herein.
(also see SLE 727 for ﬂdrﬂt in welding and cutting). A list of
nLLevﬁurlma and squipment rvgummpnd@d for a training

thahljﬁnmpni is given in ﬁpp@nﬂ]“ D. '

9.suPERv15me
9.1.NQMbeF.D¥_trainees per instructbﬁ

Each shop class should be restricted to rnot  mor e Ihan 8 trainees
in attendance per instructor. v

9.2 Record.of trainees progress

A record shall be +hpt of each traane9 s progress, showing the
riumber of hours of 1nd1v1dual practice prescribed in this code
and. the results of all tests prescribed in Section 4 of this

code. A recommended form of tra1new prmgr@qs rhart is glvan in

1.1 Dutline of course

Appendix E.
14 REFERENCE MATERIAL

At the start of the course a ﬁﬁ@ﬁared outline indicating the
syllabus of the course, the tests reguired, and the subjects to

‘he covered in the related insteuction shall be made available to

the trainees. - A specimen syllabus for the couwrse is given in
Appendix A . : ‘

16.2 Welding publications , - :

The training establishment shall have suitable reference material
consisting of books, manuals, periodicals, codes, standards, etc.
avallable for trainses uu@, .

11AQUALIFICATIDNS AND DUTIES OF INSTRUCTOR

11.1 General ,

The 1n%truft1unm presocribed in this “md@ Mmay b given by one or
more instructors, provided each instructor in welding practice
possesses the gualifications pragsoribed under 11.2.1 and @ach
instructor in welding theory possesses the gqualification

prescribed under 11.2.2.  In addition, sach instructor shall have

the ability to present effective demmm%#ﬁatimng and explanations
of those portions of the course which he is to teach.
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1.2 Quali%icatimns of instructor

Ii.h.i Each ‘ﬁatwumtmw_givimg any.pmwtimn’u%Ithe"inﬁtﬁuctimﬁ«ih
welding A 20 14 shall pos the +ollowing
gualifications: ‘

&l A minimum of thres yvears’ axperience as a metal arc welder and
ohe year in the tapacity of a super vl sor ., o

By Froven ability to

all the tests prwwcr1h51 for trainees
in Bection 4 of this oo ‘

Y A practical

of the physical properties of the metals
and the welding proc :

and testing of wWelds)

ol rumllldﬁ}*y with the topics in welding thnur; coverad in:
Section. 32 of this’ code:  and :

‘@) Familiarity with the codes and specifications nsed in welding
and capability to read simple drawings relating to welding of
structures.

L1.2.2 Each instructoe giving any portion of the ins truction in
welding theory Mhall have a thoroudh knowledge of Lh@ subjects on
which he gives instructions.

11.3 Duties of instructor

The instructe shall be charged with the responsibility of
giving instruction ir walding practice and walding +hwmry 3]
presciribed in Ssction 3 of this code. The duties shall include
the following; ' '

Al Dlanw1m” instruction in dmﬁmrﬂmnrﬂ with the courses uutTlned i
this code keeping in view Thu following four baala steps of
jn¢?rur“1un"

1) Preparing the trai ires for mew'imﬁtructimn;

i Using appwmpv’aib-mwkhuﬂw + o prnmwnflnn the naw 1n%Lru stion
tdemonstration, illustration, axplanation, discussion, etc)g

iii)'Pvaiding propar supervision. and f%ltjﬂlﬁm as the trainee
applias his new knowledge and skilly and

ivi Bupervising and checking tests assigined Lu FFdiﬂ@P%n

BY Imstructing the trnjrwm i wnr¥ wa§ﬂ}y %mphaﬁizing the
training establishment’ sately rPgulelmwgn

)} Observing acceptable shop management practices, such as,
Lk ocare, control ard conservabion of materials and equipment, and
iid shop Cl@aﬁlin@%ﬁ.dﬁd ordarliness. T

o}l #&Fplng aftwmdanrw records and recording trainees’ progress.

-
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SECTION 3 ¢ COURSE OF INSTRUCTION

12 GENERAL

i -

The instraction shall cornsist of wnzﬂinq practice and lectures in
theory Appendi= & for 2 syllabus)., The practical and
theorsti traiming should bilyv interspersed and related
The training mha]i start with ifnstruction in

5, protsction of persdns and protection and care
instruction coming at the very commencement
w111 reduce the risk wf disablemsnt of the trainees
ﬂl shocks, etc., and help in

o e prnes
ot the oowues
Froom such cau
preventing damg
of dits peoper

21 The instruction Gn sateby all he given He¥hr9 the traine
are permitted to wuse any welding eguipment. & list of
reconmandsd safsty rules is given in Appendix F, ‘and should be
waed in bthis ir rughion..

¢
12.2 For detailed instructions for "&4HLY and health reqguirements
in electric and gas welding and cubting opsrations reference
should be made to SLE T27. L

13 INSTRUCTION IN WELDING PRACTICE

prﬂziWPQ shall be given by means of a

” conforn at least to the

in LhJL code. The steel o for weld
rabhley fres from scals, rust, paint and
~zely affect welding., For the execution
j a-welding unit for his

el
EHErCL S5
ot her
ot sach oy
el umive

I ha

int

13.1 The importance of m vimd g LI formity of voaltage and
cuwrrent conditions in order Lo attain uniformity and good quality
o mmlﬂm and the importance of propee olearning and de-slagging.
during the welding process shall be emphasized during each

g el s, : :

13.2 In the list of
ions are
= sk ol
peErtorm eac
befors being :

1 ead w&ldiﬁm exercises no specitic

i bh to the number of times each
At e, ’Thw trainee should be required to
The nef1u4(atimn ot the instructor

acvance next exerclse,

13,3 It is re
his welds as oo
air. Further, thm 1r'+rnclnr

the traines should test as many of

as bhey have bhpen o Leacd i shill
should inspect the tested weld and
wmimt out The frair ary ts that may be in evidance Canid
' such defect o luwre of the joints The

testing shall be mmkplﬁﬁﬁﬁibeﬂ for the check tests.
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13.4 It is recommended that the work pieces be set up and tack
walded before welding. : . » L '

13.3 After completing sach group of exerois the trainess shall
be reguired to pass the check tests prescribed for that oroup
designed to demonstrate whether he has acquired a satisfactory
degres of skill in the technigues covered by that group of

G

14 WELD EXERCISES

14-. 1 Bu%+~welds in ¥la+ prlthﬁ and fillebt welds in Flat and
horizontal position - ’

v .

14.1.1 Group A exercises : Striking arc fiat pmsitiom bead

welding @ These swercises shall e desigr to instruct the |

traines to readily strike -the arc, mmqniawn the correct aro

length, achieve full control of slag and weld metal and deposit

Ly beads of the correct length, width and profile with
: of electrodes as follows s . '

1

TABLE 1- Details of walding edercises in Grnup A

WQlﬂ
pos 1ktan

Joint
preparation

Type of weld and
procecdure

Striking arc o ;
Tapping msthod and scratch

Flat
mathod (sse F:g 13 '

!
:
:
H
:
!
;
Running bead , i
Use .15 mm, 4 mm, 5 wm o
and 6.3 mm electrodes. . !
Depoasit : :
continuous beads with :
craters properly Fi11led. H
Re-atrike arc without H
exocessive deposits. Make long!
continuous beads in all :
directions. ' :
(see Fig., 2 and Fig. 3B i

+lat

"W mw e mw me e e mm e i mm e e e i e meem i

Bead welds H H

Different weaving technigues | ) i

in all directions; that is, ; i

left to right, right to lest | H

towards and away from the o H
aperator, Use 3015 mm . 4 am
arnd 6.3 mu electrodes !

‘ 1 flat : - ‘
- 1 i
] i
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Eleetrode
//"’

e

i
\ [Jr"

‘\L P
w2222

A) Tapping method

Electrade

. [:_.._.__.C’ :5," o>

Path of

FIGURE 1 - Striking the arc

Path of
electrode

\— Start of arc

Start

Wz

B) Scrateh method

FIGURE 2 ~Re-striking the arc

6 mm or thicker

'f'(;- ,..__“_J.io. A ..-N_.__“._‘ H{

|

NI

L 100

A} Discontinuous bead

6mm or thicker-

~Electrode

,,r/,
///
electrode \‘ % Finish
]
<y

—Joints

Joints — -#77

Fill craters —ee.

B) Continuous head

FIGURE 3 - Bead technique

All dimensions in miltimetres

Sfur’f /JWW\N\W)W T
A
(B

FIGURF 4 Weaving technigue
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_ .
<6 Butt weld Fillet weld
o=
g8 - 'Butt joint Corner joint Tee joint Lap joint
s | g
@

1a 1F
¥ l ’
(=4
12
(=]
x

26~ : 2F
E . |
g g
> ~‘

3G 3F
. - |
o
as s
£ N
O

4G LF

% NOTE :

See SLS-888 'Specificufion for the definition of welding posifions'

Pl u

£

-Iustration of welding positions
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14.1.1.1 Check tests on Group A exercises e
Na specific tests are prescribed for this group. the trainfee
should be able to stribe the arc by ither method at any desired
point. He should be able to deposit beads of uniform Aappearance

Cand width in all’ dlrpnflmnn without excessive d@pogit using
different waavlng techniques (see Fig.4).

14.1.2 Group B exercises. : Butt joints and fillet JantS in ¥1at-
position :

B eMercisss mhmuld bm ueﬁlvnad tn ingtruct the tra*nee in the
, Lzahn1qum of making corner, fillet and buft wvldw in the flat
pu%1t1mn‘a follows @ '

v

TABLE 2 — Details of weldgng exercises in Group B N

Joint )
preparation

Weld
position
(sea Fig 5.

Type of weld and
procedure’

Corner joint
FPirst r0an with 4 mm ﬂlertrmd@
and second run with % mm
electrode using weav1nq
technique.

-SinQIEfrun'fillet‘ , ,
Weld wilth 4 mm electrodeé to

obtain a & mm ¥illetk see Fig. 7

First run w1th 4 mm electrmde
cand second run witH 6.3 mm
glectrode to obtain a 19 mm
o fillet. | \ '

-

sae Fig 7

Butt joint ‘

First run with 3,15 mm
glectrode and second and
third runs ‘
with 4 mm and 5 mmn electrodes
- respectively. :

single V-
see Fig.BﬁA

T SR S URS UL NN R S —
.

W M s e e e wm mh e s e e men e i e e e et e e i e o

Multi-run butt joint’
One run.on each side using
‘A S mm electrode

see Fig.b

14.1.2.1 Cﬁeck teﬁts.nn‘éhoup B nvercisés

The trazne@ ahall malp two specinen walds cmnform:ng to the
quu1rpments 1n Tabhle 2A.
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\%
,

e "

¢ 7
// \Q\‘ \\ ///
Runs penetrate :
each o[;her .. N//

D

All dimensions in millimetres

FIGURE 6 - Butt weld {square edge)

10 mm or thicker plate —

10 mm or thicker [Jlﬂ fe o ‘”/,.._.. T 4 _
~ /;6@"*‘“ .
o //, » /’/)

FIGURE 7 ~ Forms of joint for fillet weld specimen

All dimensions in millimelres
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/im mm or thicker plotes

200 _WM_M_J/

- 15 l
( Nt {w

sk | !

A) Single V-butt joint

l
-

Length of
welded plate

7

B) Details of corner joint

\/—- Plate thickness

All dimensions in millimetres

FIGURE 8 -Forms of joint for butt weld specimen

§
i
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TABRLE ?A - Details of check test on Group>5\exarcises

.
v

Joint
preparation

=R ]
position
lsaee Fig.S)

Type of weld andg
procedure

Specimen 1
Weld in a single run with a
<t mi elechrodes

see Fig., T

Specimen 2
Weld in multi-runs with a
201G mm o electrode for the

root Fun and a2 5 om electrode H
tor the succeeding runs '
. 1

f

14.1.2.1 a) Each weld shall be inspected visually, checked for
size and contouwr with a suitable weld gauge and then ruptursd for
internal examination (sse Fig.?)., Each weld shall be azsesssad
on the basis of provisions lunder 15,

14.1.3 Group C exercizses @ Fil'et joints in the horizgntal
position

shall be designed to instruct the trainee in
making fillét welds in the hmwizbntal position using 3.1% mm or
larger electrodes. The tfollowing exercises shall be included in
this group :

These sxercise

TABLE 2 - Details of weld sxaercises in Group C©

Joint
praparation

el ol
position
(see Fig.S )

Type of waeld and
procedurs

Single-run fillet
Use 4 mm and 5 mm electrodes
to deposit a & mm $illet

Multi-run fillet
Use 4 am electrode to r@F
deposit 1€ mm fillet in three! )

FLNG

-y

s

-

R 1 ;
o
o
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14.1.3.1 Check tests on Group C exercises

The traines

two specimnsn welds conforming to
recul remerh s '

A

TABLE 3 A& =~ Details of check tests on Group O sxercises

Joint
praparaltion

Type of weld and
proocacdure

"mltimﬁ
(see Fig.S)

Specimen 3
Weald in a single run with a
4 mm electrode

mge Figa. ¢

Specimen 4
Weld in a-single run with a

free

P ] F‘l et ode

mos Fig. 7

F

i
o~y
i

14.1.3.1 a) Each weld shall be inspected visually, checked for
re and contour with a suwitable weld gauge and ruptured for
internal examination {(see Fig. 9. Each weld shall be assessed
on the basis of provisions under 185,

14,2 Butt and fillet welds in vertical mmﬁitiﬁn and butt weld% in
Jhorizontal position :

14.2.1 Group D exercises : Welding in vertical position.

roises shall be designed to instruct the trainee in

Hﬂ, fillet and butt welds in the vmrt1va1 position.  For
gquiring welding in b down direction
Ble only for bthis purpose he melocted. Thym

. LU A A
givern in Table 4 shall be included in this group.

the



-17 -

TABLE 4 - Details of weld sxercises in Group D

-

Joint
preaparaltion

wil ol and

procechir e

3 RS
i

Weld
posltion

Bead weld @+ vertical up and
down ‘
Fractice bead welds bobh up
and down using 3.19% mm, 4 mm
and 5 mm elsctrodes

see Fig. 3

sea Fig. 3

Single-run fillet welds :
vartical up .
Obttain &.3 mm Fillet with 4mm
alectrode ‘

3

. see Fig.T
(aswse Fig )

Multi—run fillet welds =
vertical up ,

Dbtain 16 mm fillet using 4mm
alectrode for fTirst run and
mm slactrode for Lhe

aecond Fun

X FC’

Gee Fig T

{mee Fig. @)

Butt doints

Make the Jjoint with thres
Sruns using S.15 mm o slectrode
for- the firet run oand 4 mm
elactrods for the sscond
and third s ’

2B

(gee Fig. 5

single vee
see Fig. BA

3

Corner joint
Weld vertical down with
S3.15 mm oand 4 mm electrodes 26

(mee Fig. D)

s Fig OB

Gmen e e s s e e W mee R me s men S sesm MR MM e e e Mt MM e e e seaw e EIM wom e owem
B e me men n me m m e e e m e e m me mime  w e st o meem e e e e e mere i

14.2.1.1 Check tests on Group D exercises

The traines shall make two spacimnen welds conforming to the
reguirengnts in Table 40 '



‘Bpecimen &
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TABLE 4 A ~ Details of check tests on Broup D exercises

Jod ot
peenaration

Wl d
position
Fig.S)

e ot weld and
procedore

v

Lpecimen 5
Weld in a single run with a
After visual

A mm owmlecbp

inspection andg gauging weld
all be increased malsing

see Fig., T

s

Tillet,

£,
T

Weld in multi-runs, Ll
215 mm electrode for the
rirst run o and 4 mm elec

single ves
{mes fig.8A)

]
i
:
i
:
§
¥
i
H
:
additional runs o form 1@ mm!
H
:
;
:
]
i
H
H
H

H

14.2.1.1 a) Fech weld shall be inspected viswally, checked for
size and contour with a suitable waeld gauge and then ruptured for
internal evamination (see Fig. 90 Each weld shall be assesse
on the basis of provisions under 15,

14.5.2 Broup E exercises Welding butt joints in horizontal
‘ position.

These euerclses

[

shall be designed to instruct the trainees in
B @l butt Joints in hoed 1l ition.  The

in Table 9 shall be included in this LI .




..."9..

Force

Force

_—Sawcut 3mm deep

Vite

‘ZV/.&\\\,‘

A} For form of joint iltustrated in Fig. 7A B) For form of joint illustratec

Cl For form of joint illustrated in Fig. 7B

FIGURE 9 -Method of rupturing check “zst specimens
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251

100

All dimensions in millimetres

FIGURE 10 — Joint preparation for butt welds

B



TABLE 5 — Details of weld sxerci:

in Group E

pr@par&i1nn

Bead weld and reinforcing pad

Lt o of

B d rontal

e 4 mm

hug!d wp welol with

ong plate grooved
2 Fige 1)

Butt bdoints
Build up weld wibth
Bporo i mat five

t’ o e

2 0

e

doubl e—-ves
see Fig. 14 M

i Wi th
ard  mul

4 mm el

s Wkt

i
i
i
i
!
i
i
i
i
H
i
H
i
¥
H
juent runs ;
1
H
f
1
+
1
i
i
H
&
i
H
i
i
H
i
;

14.23.2.1 Chwr# tests on &ruup E exsrcises
"I"I“n-":' 'l':. raLnee oamen wald conforming o the

TABLE § & - Details of check tests orn Group £ axerclses

Jordord
prapacation

Specimen 7
Ma kg .
3015 mm

witi—run with
for b
3 L and 4o sl e
for hhe cuent runs.

one plates
oo
Fig. 1)

o cag e

e g e s e e e e

xaro
i 111.£~r rrad
on hhe ba
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14.3 Welding in overhead position

- Welding in overnead position

14.3.1 Group F exercls

igred to instruct the trainee in
“ Loand buth welds in the owverhead position,
given in Table & shall be incluaded in this group.

TABLE & -~ Detaills of weld exercisss in Group F

Wed of

sl

Joind
preparation

Twpe of weld and
pr i

tion

Bead welds

Bracti i kding aro and
deposi ting acts with X158 mm
and 4 mm electrodes

{mes Fig. 33

Fillet welds (single-run)
Make T mm F11let weld with
& 4 mm electrode,

=

Pt

see Fige 7

Multi—run +fillet weld
Make 18 mm +illelt weld in
thres runs 4 mm
electrode

see Fig. 7

Butt welds

Weld the joint
S s USLNG Wi

technigue for bhe 1

doubls V
{a

Tow
FLATTE ; o owi b
.15 mim Tk o o angd the
firnal laver with 4 mm
electrode,

=

[

wme Fig. BA)

14.3.1.1 Check tests on Group F exerclses

1all make two specimen  welds conforming to the

in Tables &6,

The trainee
ragud reman
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TABLE & A — Det

of check tests on GBroup F exercises

Twpe of weld

oy

Joint
preesmarat i on

iRy

Bpecimen 8 -
Weld in a si
a 4 mm gl
vismual insp
inoreass the
ORE  OF more

Fun wWith
A e

anc ga
of weld by
oral  runs.

mee Fig. 7

PR
&40 F

Specimen 9

Wald in multi-—e
Z.15 mm
run and 4
stubssgquent runs

14.3.1.1 (a

’Lm and con
internal e
on bthe bas

shall be inspscted visually, checked for
itable weld gauge and than Pupturwd + o
amination » Fig. 97. s
is of under 135,

o
ez

weld shall be.'

15 QSSESEMENT OF .CHECE TEST WELDS

Thera 11 be rwn types of inspection of welds ¥rr th@
anspsemant of Ly Tis oinspection before fracture and the
other is inspec ¥FactuPQ.AIﬁ each inspection the
following para mﬂining to the gquality shall be sssebhsed.

13.1 Inspection before {fracture

15.1.1 Shape of profile , ,
The shaps of the prufjlﬁ shall be chécked by measuring dimensions
of the weld, 2 Fimd shed wwid m4y e slightly over rather than
under the EE ' ‘

slightly conver.  Typical
xr il lustrated in Fig. 11.

should be
visws for bubt welds Have he

I butd welds the surface
peofil e

Im fillet walds the contour may vary from concave Lo conves.
Typical profile views for normal fillet welds have been
illustratsd in-Fig. 12.

MOTE

The profile of the weld
material ¥ trodes
wealoding shind opuae .,

cted by the btyvpe of filler
the position of Jjoint and the
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A) Desirable profile in V-Butt

Excessive reinforcement
Ovnrlup%
i VAVl
)Zf
Nofchm/

* B) Undesirable profile in V-Butt

Lack of penetration at root

Welds incorrectly positioned

=i

V \...-

Lack of penetration at centre

n} Undesirable profile in unprepared butt

FIGURE

11 — Typical

Leg

Concave, equal leg lengths

profiles

Leg

Normal root
penetration

&SI EAN
Z;gpenetruhz each other

() Desirable profile in unprepared
Butt, weld each side

~\m\ck of penetration at centre

e

Undercut

E) Undesirable profile in unprepared butt

in butt welds

- Leg

Convex ,equal leg lengths

A) Desirable profiles

ey

Zlmparfect rovt penefration

8) Undesirable profile

Too convex .
No root penetration

Notch effect at sides of weld

FIGURE 12 - Typical

profiles

Leg

/Undercuf

- -Notch

oy
) Undesirnhle profile

Undercu

Notch offec? due to overlap at
lower toe

Unequal teg lengths

in fillet welds
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153.1.2  Uniformity of surface
Uniformity of height and spacing of the ‘ripples’ shall be
maintained,

152.1.3 De egresa af underuut . ) ,
The welded jo i be reasonably frss from underout, but

slight . intermi (Rl - Jmay be regarded, provided that
suoh undercuts in the form of a sharp noboh

Li

15.1.4 Surface cavities and trapped slag
Thae weld shall be fres from surface cavities and trapped slag.
NOTE ,
Surface cavities in a weld deposit may be caused by lack of

i £ A huhP 2 oor trapped slag.  The presence of these
may doattributable to the quality of
i suitable material are ussd,.

15.1.8 Digposition of multiple runs
Wh@re'multiplw.%twaight heads are de
horizontal position thay should, at 3 surfacs, be of
approsimatel y egqual width and there should be no desp notoh o
groove betwsen adiacent runs nor showld the edge of one run
producs a sharp ridges %% in the surface of another run.

dted particularly in

MOTE . .

The disposition of the lowsr runs in a multiple run weld can only
be ascertained by examination of an etched cross-section of the
Sl ol

15.1. 6 Fenaetration bead in butt welds :
Whera a m@ﬁm+wnfimh bead is requir it should penetrate to the
ide of the plate soranly uniform in width

15.2 Inspection of weld fracture

15.2.1 Degree of fusion

Fusion should be completed over the whole area of the joint

sLrF ac hetwesan weld set and parent metal or between lavers of
welad metal. -

HOTE -

lack of fusion between weld metal and.pawmmt matal is indicatsd
by the retention of the original form and surface markings of
the parent metsal betwe s of weld thﬁl it o will appear as
lines between the lavers

15.2.2 Degrmw of r-oot pen@tratlmn for butt and fillet welds

The first run in V-butt welds should noe mally penetrate r J.ghL
through to the underside of th@ plates, producing a penetration
bhaad of the sire reguired. oy mormal Fillet welds the weld metal
should reach the corner (zes Fig. 11 and 12y,

NOTE v

Detects are most likely to Areoat the root of the weld and in
s oposition they are liable to have the maximum effect in

"Jﬁiﬁg the strength of the weld. A& close examination of the

root shall, therefore, be made.




r

\ g b ]
] \{JIL

o e Width ol e width

A) Single Vee joints B) Square butt,)-6 mm to 6-5mm
one run where no backing is
deposited

FiounRe v o

1 shapes of penetration beads in butt welds

b Discard
! 2 Face bend
specimen
a1
Reserve for
S repeat test
m if required
T
o Root bend
= specimen
A Discard
Position - (o 4
Flat 160" -65"

5y K ' Horizontal 60°-6S°
I A

Vertical (up) 70 =75
10 [ O ] >

\ / Vertical { down) 700—75
r’ I b2 l ‘

Overhead %00—85
100

Note -Weld to be stopped and re-started with @ fresh electrode around the
middle portion of the test specimen

All dimensions in miltimetres

FIGURE 14 - Method of making butt weld bend test specimen for
initiat qualification test and annual test
[see Fig. 14A for horizontal position)
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T\ /

| 2
g A °
e w | 1Skl s
o~
L.—.::;::-—-D— -
' [~ 15
4 / 7
=
<
e
<
e
/ 1L
S PP
,\g()
Horizontal position

I, All dimensions in millimetres

FIGURE 14A -Length of specimen for horizontal position

o Reserve for
=3 repeat test
Weld to be stopped
and restarted with
S a fresh electrode
T within central 50 mm of test piece
o Reserve for:
e repeat test
—n] r.qo __Force _
8 /*WQld

| — ~

l »425
50 Method of breaking specimen

FIGURE 15 — Method of muking fillet weld break test specimen for
initial qualification, annual and periodic control tests

All dimensions in millimetres
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15.2.3 ‘Non-metallic (slag) inclusions and gas cavities i
The weld metal shall be fres from non iooinclusions and s
,Zﬁﬁli Lﬁ%, ’ ‘

NOTES ; : -
1 Moremetallic inelusions ALY nsist of matter. from the rod
and flux used or from the slectrode. Unle they are
caused by usg of unsultable matarials, they are attributable
to the guality of ship, thd desired result being to
achieve a uniform and feaadom from cavities,

]

S Infterior guality of weld metal may be caused by incorrect.
m‘ding technigues, In L are walding the defects may
ganerally be dus to the ive arc length or speed of
wwiding o dncor et The fracture doss not possess
its customary ol sa ance but reveals viaids, oxide Films
arl slag inclusions., I present to a considerable mutent,
they may rg ALt dn & rough, frorous ;s discol ourecd anﬂ
lustreless qpuwargn: ..... it the %ra“Luzw.

SECTION 4z TESTS FOR WELDERS

14  GENERAL _ o
14,1 The tests shall be of the following fhﬁeﬁ types:
al Initial qualification testg

By Annual test: and ’
¢} FPeriodic control test, . R

. &

16.2 These tests are signed to show that the welder iz familiar
with the usual welding t chinid gues Approval of welders for works
of special nature may demand additional special btrade ar approval
tests. ‘ '

1T INITIAL QOQLIFIEQTfDN TEST

17.1 The initial quqlrf:zutwmn test shall be conducted after the
trainee has completsd all the raegquirensnts relating to the
theoretical instru wnand welding practice apaciftied in the |
relevant. sub-clauss  or sub-clauses of 14 for- which he intends to
cualify. -

17.1.1 & traines shall not be allowsd to take the initial
cqualifiocati t for training specified uwhder 14,7 unless he
hras a valid initial gualification : certificate for training
specifisd. under 14.1. 2 11 not be allowed to take the
initial gualification test for Pwaﬂm*ﬁq cified under 14,3
unledés he posses s an o initial gualification test certificate
+ e Praxnimq %pth{L’" under 14,32, ‘ ‘ d

17.2 Freparation of test pisces

17.2.1 General . : .

The steel for test pisces shall be reasonably free from moale,
rusty 0il, paint and obher defects whic “h advéwﬁﬁly atfect
welding. : -
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&) Freedom from surface cavities and trapped slag @ The surface
the weld 3 from o ity, cavities and trapped

nbour may vary from concave Lo convex,
srteode or filler material, the
1 .nd fwihHTWuLn Twpidi prrofile views for normal
wial ds have bsen shown in Fig. 12, :

Py

till

T.4.2 By testing

'

17.4.2.1 Butt
At bae bernal
twn bhend test
test bry

sement of the bhutt weld test pisces,

ch 48 mm wide shall be cut From thw

. chiming (ses Fig.14).  Any exces ;

and e the wald shall be filed, grmund

Mined, lsvel tive original surfaces of the

Tool marbs he avoided as they lead to

bion of may cause prematurs failurs.  Fore
T bhe y of machining of the swfaces should be

ﬂlmmg the specd tranwvwr to the weld. The sharp corners

of the test = shall Dbs wmumded tooa radius not exceseding

1 mm.

£

G L MErs

The spescimen shall then be bent to an anglse of 180 pver a
2 having a diameter equal bo four times the thickness of the
aciman ag shown in Fig. 1é4. . ospecimen shall be tested
with the face of the weld in tension and the other with the roob
of the weld in tg Lon. A good weld mhnu1ﬂ show no. opening of a
chimension greater thamn X mm me org bthe weld and 1.6 om
el aceo the weld., Fromal v the corner of
tg specinens should not be regarded as cause for rejection.
Lo ton bending, the esdges of the test Jﬁwutmuﬁ should be stched
to reveal the weld, if this is not f tiscernible to
ernsure that the bending t DE DL ADES  On th@ ling of the
wel ol . ) .

test

1IT.4.2.2 Fillet weld brea
S wﬁtﬁwma1 v:&uu. smant of the fillet weld break test
the hest t ointo thres squal portions by
1 o machining aﬁﬂ bwmken open along the weld and the weld
ture examined {(see Fig. 13Y. The weld fracture shall be
mined, keeping in view the following factors @

b o

al} Degree of fusion LS Rty ﬁhmmld be somplete over the whole
arsa of the joint ¢ur{1a~

CThe frachures ﬁhnuld be inspected for lack of fusion. This may
sur at the e and betwsen lavers of weld
bal . lack 2 Joint wnw¥m is indicated by the

retention of the nrtuxnal form and surface markings; betwesen

layers of weld metal woulld appear as lines betwsen the lavers.

b) Degree of root penetration @ Defects are most likely to occour
als the Loof the weld. In normal fillet welds wjfh qnwﬁ oot
pengtration the weld metal should re ol 11
and j
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L I ]
A2
' je——Plunger
g
Shoulder

[ <]
SN
N ) )
Q N o Specimen
N N - .
I el \\\\ - A DIE

a
[

FIGURE 16 -Method of carrying oui hend test
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o) ﬁppeawanae of fracture @ The fracturs shall have a clean
uniform A : #oweld metal should be free from
cavitiss ineluslons,

andg

m@ ﬁn@ i

ditions s

h% two test walds of each
welds shall mest all the

A M dome
8 on wl
ol ransnts

acii ate e Coehall oconsist
1ok g The rae-b
oh owe

aines has bhad further
Loer, the complsts indtial gualificaetion best

atter the trs

By I+ the re-i is macs
training or prag

shall be reps

1T.6 Validity of initial gualification test certificate

implisd in passing of the inmitial

ond v 1 obthe holder is smploved as a
mg of the test. The

avhom Lly i4, for any reason, he
for a period of siy months or morse.
1@l l be reinstated provided periodic
17 are passed.

ol G <1 ol W A S W

e

+ b

ol wor ke
sk La

control

+

18 ANNUAL TE

1i8.1 General
The annuwal
are o b@ et ]
,hwii ioes &

. to be taken by a welder and bthe results of which
1 oon ki formrhd fa be of gualification’ {(see 7
hutk weld bend te angd fFillet weld break fest
18,L anﬂ 18u3 spectively., Detalls of test
S :

18.2 Butt weld bend
The oreparation of

wald barmd b
and 17.4.2.1

pi arid ing procedure for the bhutt
: the sams as bthose “ihed under 1T7.2.08
the initial gqualification test.

18.3 Fille
The preparation of b = ooarnd kb Ling procedars for the

fillet weld break test e the same as tbthose prescoeibed
under 17.2.3 and 17.4.2.2 for the initial gqualification test.

»

walod bre
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19 PERIODIC CONTROL TEST

S . ; , ’
of the fillet weld brealk test
vals of six months. Welders
Con work that is subject to examination by

+ testing method, such as radiography rsed

- periodic control test. The prwpaﬂatann
ting procedure for the periodic control test
~fbed uncee ?.M.W and 17.4.2.28

abeol test consists
c%)nﬂ’ at regular inter

e

The pareiodic
K: ahoglod be

ihv "
!m" n*u“:«ﬂ q‘mlLML

28 %:“TEJT FOR ANNUAL. TEST AND FERIDDIP DONTROL. TES T )

.4 ﬁnnual test
fails in &
afown any

‘%ﬁuai tast, alihough paricdic control
el fio o peason to guestion hi ability,
t%d'imm&!;nlu]g. This e Loshall consist of
-31ﬂw n§vﬁmrh-¥* 2 on which he fails. The t wel ds
L1 the rwquwrwmwm;w specified for such welds. If the
: , hm shall be allowed to practise
-.%uhm;kt'ﬂ to the annual test.

wgn ] ey
have.

twer b Lok
mhall meet &
tralnes fails Lnosach
o oz Fuarthher pwrjmd Al

i

~r1md1u control test S o
ALt ﬁ%ifhw periodic control teats indicate that there
i bhe ww?dww’m ability, then he shall be
i i the annuwal test. I+ he
211l be Alluwud to practise for a
ubmitied to bhe mnnum} test.

2.3 The wwlm-xr
woe ks until

21 PD?ITIDH FOR ET WEL.DS

21,1 In the initial quali#imttimﬁ test, the annual test and the

Y conbtrol £, the position for the test welds wead o |
on the walding | tions for which the trainee or welder

te be certified or p I. ' The mmnxmum'wm@uirﬁmantﬁ of test
ds oshall be given in Table 7. -




21.
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The enteis

TARLE
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o

{ s

ate of

— Minimum requirements‘of test welds
g 21.13

pqualification
1ing positions for

-

which

sl ause

{

- Type of Jjoint

Welding position

14,1

Butt weld
Fillet weld

Fillet wel o

Fillet weld
Butt weld
Blutt weld

Fillelt weld
Butt weld

Flatip
Flat

*Horizontal

Verdioal up
Vertical up
Harizontal

Overhaad
Overhead
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COFMENDE 12 FOR TRAINING COURGE

f.1 BUTT WELDS TN FLAT FOSITI N AND FILLET WELDS I A
Te d BULL AR v POSITIC L LT WELDS IM FLAT A
HURTIZONTAL FOSITION (See 14.h g AND
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of Fire

ot pment,  eto.,

of
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Characteristics of
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A.2 BUTT AND FILLET WELDS IN VERTICAL. FOSITION AND BUTT WELDS IM

B al.

HORIZOMTAL FOSITION (see 14,223

~Minimum TH hours

il MEldiﬂg uig
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AFFENDIX B

(o 1)

RECOMMENDED TEST CERTIFICATE

(=T shed intorastion on g 1 of

rhificate?

CERTIFICATE FOR WELDER ﬂgﬁLIFIEéTIQN IN{%ﬁCQRDéNEE WITH
S5, w e )
Mame and

I RR W W TE B

Sl Ficates MNos

flate of

Mame of t Fhotograph

Toentity Card Mo
Sign 1kur@ of Traines

¢ Marnuaal

Welding prooe

o Welding.

FParent Material & thickne

ol s

Wb me s i uwwE A EEWEER AW R WM R EGEABE s w AW
{(Full name of trainee)
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2 Column | 6 Straight plate holder 10 Holder positioning clamp
3 Main column bracket 7 Main bracket clamp . 41 Plate holding brackets
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FIGURE 18~ Positions of plates for butt welds
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Throat of weld to be in, vertical
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Plates horizontal

D) Position of plates for

() Position of plates for overhead fillet

vertical fillet weld

EIGURE 19 - Position of plates for fillet welds
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