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It mustn. oeused directly or Indirectly in any way detrimentni to the Interest of the compa.,

CLASSIFICATION OF WELDS THEIR INSPECTION
TESTING AND ACCEPTANCE

1.0 SCOPE :

1.1 This standard defines four grades of welds in steels viz. grade-I, grade-11,
grade-Ill and grade-1V that are carried out in BHEL, 1t also covers the
inspection requirements testing and acceptance standards for these grades of
welds to ensure that quality welds are produced.

1.2 Welds occurring on products manufactured to any particular code of practice
by contractual or statutory obligations shall follow welding, inspection, testing
acceptance etc, as per the relevant codes.

1.3 The grade of welds shall be chosen and specified in the drawings based on
considerations of weld joint efficiency and the type of joints.

2.0 CLASSIFICATION :

2.1 GRADE -1
Grade-I shall apply to full penetration butt welds, full throat welds and corner
welds for following applications.

(a) Welds subjected to stresses more than 60% of yield point of the welded
meta) at working temperature.
OR
. (b) Structures subjected to highly dynamic or severe alternating stresses.
OR
(c) Structures operating above 250°C or below 0°C

2.2 Grade - II

2.2.1  Grade-11 shall apply to full penetration or partial penetration butt welds for
following applications

(a) Welds subjected to stresses between 40 to 60% of yield point of the
welded metal at working temperature.
OR
(b) Structures subjected to dynamic or alternating, stresses of medium
intensity or severe static stresses.
OR
(c) Structures operating above 150° C to 250°C
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2.2.2

2.3
2.3.1

2.2
24.1

2.5
2.5.1

252

3.0
3.1

Grade-II partial penetration welds are not desirable and shall only be used where
stress concentration at the root of welds is not of in significance.

GRADE -HI

Grade-III shail apply to full penetration or partial penetration butt welds and fillet
welds for following applications :-

(a) Welds subjected to stresses below 40% of yield point of the welded metal at

working temperature.
OR

(b) Structures subjected to light to medium static stresses and no dynamic

loading is involved.
OR

(c) Weld seams which are not possible to be checked for leaks by conventional

methods of testing such as hydraulic testing etc.
Grade - IV

Grade-1V shall be specified for all general production welding of lightly stressed
nature and for weld seams which can be checked by hydraulic testing for leaks.

Quaiified welding procedure and welders shall be used for all grades of welds.

For the purpose of classification of welds g compound weld i.e. a combination of
butt and fillet welds, shall be considered as butt weld.

Type of joints not covered in the standard shall be decided by the designer in
consultation with welding technologist.

INSPECTION REQUIREMENTS :

Table-1 indicates the inspection requirements during various stages of welding for
each grade of weld.
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3.3.1 JOINT EFFICIENCY :

(a)
(b)

3.3.2

The joint efficiency will be less by 5% of the specified joint efficiency, if the joint
is welded from one side only.

The joint efficiency for un-stress relieved fabrication of grade-1 and grade-I1 will
be 5% less than the specified joint efficiency. For the other grades joint efficiency
is given on the basis of joints without stress relieving.

ULTRASONIC/RADIOGRAPHIC EXAMINATION-EVALUATION AND RE-
TESTS: :

(a) In case the above examination reveals that the examined length of the weld is

acceptable as per the standard, the entire representative length of the weld
shall be considered acceptable.

~(b) In case this examination reveals that the examined weld is un-acceptable as

per this standard the quantum of length of weld inspected adjacent tc the
defective region shall be doubled for radiographic/ultrasonic test. If the
additional examination also shows that the weld is unacceptable the 100%
radiographic/ultrasonic examination of all welds must follow, for acceptance
or rejection.

(c) If on examination of double the length it is found acceptable then the defective

3.3.3

3.3.4

4.0
4.1

4.2

portion noticed earlier shall be rectified and retested for ultrasonic/
radiographic examination.

Welded joints will be subjected to hydraulic or other leak tests called for on the
drawing.

Hydraulic tests if called for shall be carried out after stress relieving (if stress
relieving is required.)

ACCEPTANCE STANDARDS :

Unacceptable defects in any grade of weld are detailed below and are dependent upon
whether the joint being welded is a full penetration butt weld, partial penetration butt
weld or a fillet weld. If these defects are not present then the welds are considered
acceptable.

UNACCEPTABLE DEFECTS :

Table 2,3,4,5 below give unacceptable defects for grade-1, grade-11, grade-111 &
grade-1V welds respectively.
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POROSITY FOR GRADE-I WELDS OF STEAM TURNINE COMPONENTS ONLY:

In case of grade-I welds of Steam Turbine components eg. H.P.&1.P.Cross under pipe
welds and any other primary H.P.or LP. Steam Pipe welds, the porosity shall be .
adjudged as given below :-

- {a)

(b)

(¢}

Surface defects :

Note :~

The total area of porosity which when projected radially through the weld shall
not exceed 0.025 cm¥/cm thickness of the weld in any square cm. of projected
weld area (or shall not exceed 0.01 sq. inch per inch thickness of the weld. in
any sq. inch of projected weld area) if it exceeds the weld is not acceptable.

Any single pore or gas hole having a diameter greater than those below shall be
unacceptable :

1.6 mm for welid thickness upto and including 12 mm.

2.4 mm for weld thickness over 12 mm upto and including 25 mm.
4 mm for weld thickness over 25 mm upto and including 50mm.
4.3 mm for weld thickness over 50 mm upto and including 75 mm.
5.6 mm for weld thickness above 75 mm.

Aligned porosity shall be acceptable provided the summation of the diameters of
the pores is not more than T in alength of 12T and each pore is separated by a
distance atleast 6 times the diameter of the largest adjacent pore.

Welds with significant undercuts or overtaps which form a notch at the toes
of the welds or abrupt ridges or valleys or excessive weld reinforcements
are not acceptable.

“T’ is the thickness of thinner plate being welded in mm.
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4.3
4.3.1

4.3.2

PERMISSIBLE DEFECTS IN PARTIAL PENETRATION AND FILLET WELDS :

PERMISSIBLE DEFECTS IN GRADE-II/III PARTIAL PENETRATION BUTT -
WELDS : it

Defects not exceeding those permitted i.e. Table-3 for grade-11 and Table 4 for
grade-11I partial penetration butt welds and defects at the root of a weld in an area
that shall not extend further than 3mm from the bottom of peneration, when examined
by non-destructive means.

PERMISSIBLE DEFECTS IN GRADE-III FILLET WELDS :

Defects not exceeding those permitted in Table 4 for grade-1I1 fillet welds and
defects at the root of the weld not exceeding further than 1.5mm from the junction of
the plates when examined by non-destructive testing means.




