


s> iy b))
e lila
e _pe cliile j/
12 5 e alail ) baes Calaal b s (sledila )
sald b ) sle ole T (il
Jardl y gisd CunSla iy (b)) sledula 3 -1
(W.P.S.) s
(AL 83 ) g CunSla et ¢ b )l sledala ) -2
BB|ENEEN
sald agli sl dule i (e
2l g o 3b sledila )l -3



sl )l 83 ) 539 83 g3 CudS el el QllE 50 2 9] iy sledila )
deall 5wy L)) Gledibay) 5y dhe Gl dipSae JI A ke
60 U 30 25 30 dgaaa (Ahsa )y b aakd So(W.P.S)) ol
LS,)\S‘“‘P M\J}lﬂd PR AW 4\3\)\ U299 Glad Sia 4 LBJU:»«J.\A.\.\.\LU:
Gt D) A A sad a5l (e )G s Qi Slia b S s S o i
- alat Sl (slednba ) Chati g oad A dxdad

u“"""} WJJL.’

S’ il j/

o ) ) daparn 0 4 S g k) g ) i) 8 pa) Cank 50/
(dr.w/

o )yl daran 3 o dgndy hel e ) 4gai)ord lais) ) des
(dr.w/

8k (S 50/

oL ) s

S il e ]

Cada s i g gl g il dUB Copsa 208 eyl
G ) e DAl alai s Leuls Slanic 3 5a Aneiaccuplaie ol CaMiAl LA
IRPYIRT-Y PER u.u‘)JJ.\ dﬂﬁc&u\ DM‘;‘)&ALS‘)MP M‘JWJ JJ‘\SJ.\.\S




Uy &S O O b a5 (L)) sleiila)) e
S i S o)l Gl Gl 38 Gilhaa
Cumaa g )3 ) s Jass giccand anli o) e o)) Jaadl ) s
40 sai 02d (g lSga axda 323 8 e lad) Hlai o) a
oA adan B Sl sledula )l caatig sad ) Sl
i Gnda duals ml s 50 5800 )
O Olsie S en (i) Daau8ae HE (L)) ) s
ol 50 RT s UT s e sl Jile )l (sla 40 o
gl

G5 sleiledl L oLl anliy cupsh sledulal e
DA Gde e sledla ) 5 o "llle 5 ) &l
Slisadaleanis a3l Gledibe )l alad) ) Caan i 580
SRl N O Gwglas A& Gl (s Gwes )
o T gis oy 2l 4y (s Jaall ) g
AL e 2l 3 50 i O CunBla 4S 2 e aladl




S (o o Byl (sled g
" Non-destructive Testing”
" Visual Test " e il
" [ eak Test " 3sii sisla i
Liguid Penetrant Test " 3L aylo b (s o

Magnetic Particle " ublite < 5L oy jo
" Test

"Ultrasonic Testing " sl s

Radiographic " s A5 57y b 9 S el
" Testing



"Visual Test " adia il

D) A ke A (andlll adia oS b O (0 AS e
L2l ie) iga mbu BG4S s = 44 5 JIA
g S JolS Gadi p b g siea 5 US Sy p g AR s

U dals (ol I 6 F) e boo) e g bl 5 yda
 HLan/

Hea 8 5Ty b g Al s 59 )8

S a5 9 iea Gl il g g jseli ¢ b sl 7 ose

e U0y I L GRS ST Fr g e
ajujdwﬂ&uu/bj@}j@ﬁaMam u/JLﬁ
s bs

L il Jld 4S (dgn slae dihio b den o Lo S0S i
_Lw[.réj.uaj..)é[af‘{_rr:m

Hsa ysa el ja) dle) pnsd g il il i s 4 s



iyl Ay gl B 0 pee alaiia il Ay e 3 nly B plale ()
dglad jolmr 5 allia 1 aglyd C puied 50 1igrgt

(LY e (O e e
LzEmm 1.5 mm
Emm = L <25 mrn 3 mm
L>2% mm 5 mm

Ay o Gy il aelia ()



(oS ki | g o by d 30 (Sl o 3o 349 9) ol 4l 390
Ay Za oo T ) et LS a0, olin ey
w4y od sl 0 By S kS sle g plelia ()

AT oy
vt il S50 5 esied g Bady A b plalt (2)



e 5.23 Weld Profiles

All welds shall meet the visual acceptance criteria of Tables 6.1 and
9.16, and shall be free from cracks, overlaps, and the unacceptable
profile discontinuities exhibited in Figure 5.4, Table 5.8, and Table
3.9, except as otherwise allowed in 5.23.1, 5.23.2, and 5.23.3.

5.23.1 Fillet Welds. The faces of ftillet welds may be slightly convex,
flat, or slightly concave as shown in Figure 5.4 and as allowed by
Tables 5.8, 5.9, 6.1, and 9. 16.

5.23.2 Exception for Intermittent Fillet Welds. Except for undercut,
as allowed by the code, the profile requirements of Figure 5.4 shall
not apply to the ends of intermittent tillet welds outside their effective
length.

5.23.3 Groove Welds. Groove weld reinforcement shall comply with
Tables 3.8, and 5.9 and with the provisions below. Welds shall have a
gradual transition to the plane of the base metal surfaces.
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Figure 5.4—Requirements for Weld Profiles (see Tables 5.8 and 5.9)
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(C) GROOVE WELD PROFILES OUTSIDE CORNER JOINTS
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Figure 5.4 (Continued)—Requirements for Weld Profiles (see Tables 5.8 and 5.9)
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(E) FILLET WELD PROFILES FOR INSIDE CORNER JOINTS, LAP JOINTS, AND T-JOINTS
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Figure 5.4 (Continued)—Requirements for Weld Profiles (see Tables 5.8 and 5.9)
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(H) TYPICAL PROFILES FOR BUTT WELDS BETWEEN UNEQUAL THICKNESSES

Figure 5.4 (Continued)—Requirements for Weld Profiles (see Tables 5.8 and 5.9)
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Table 5.8
Weld Profiles® (see 5.23)

Joint Type
Butt with
Weld Type Butt Corner—Inside Corner—Outside T-Joint Lap Shelf Bar
Figure 5.4A  Figure 5.4B®  Figure 5.4C Figure 5.4D° N/A Figure 5.4G
Groove (CJP or PJP)
Schedule A Schedule B Schedule A Schedule B N/A See Note ¢
N/A Figure 5.4E Figure 5.4F Figure 5.4E Figure 5.4E N/A
Fillet
N/A Schedule C ~ Schedule CorD?  Schedule C Schedule C N/A

? Schedules A through D are given in Table 5.9.

b For reinforcing fillet welds required by design, the profile restrictions apply to each groove and fillet, separately.

© Welds made using shelf bars and welds made in the horizontal position between vertical bars of unequal thickness are exempt from R and C limita-
tions. See Fipures 5.4G and 5.4H for typical details.

4 See Figure 5.4F for a description of where Schedule C and D apply.




Table 5.9

Weld Profile Schedules (see 5.23)

Schedule A (t = thickness of thicker plate joined for CJP: t = weld size for PJP)
t R min. R max.
< 1in [25 mm] 0 1/8 in [3 mm)]
- [[%5[} ':IT]]]-‘ 0 3/16 in [5 mm]
= 2 in [50 mm)] 0 1/4 in [6 mm]?
Schedule B (t = thickness of thicker plate joined for CJP; t = weld size for PJP; C = allowable convexity or concavity)
t R min. R max. C max2
< 1in [25 mm] 0 unlimited 1/8 in [3 mm)]
= 1in [25 mm] 0 unlimited 3/16 in [5 mm]
Schedule C (W = width of weld face or individual surface bead; C = allowable convexity)
W C max.”
= 5/16 in [8 mm] 1/16 in [2 mm]

= 5/16 in [8 mm)],
= 1 in [25 mm]

1/8 in [3 mm)]

> 1in [25 mm] 3/16 in [5 mm]
Schedule D (t = thickness of thinner of the exposed edge dimensions; C = allowable convexity; see Figure 5.4F)
t C max2
any value of t t/2

 For cyclically loaded structures, R max. for materials > 2 in [50 mm] thick is 3/16 in [5 mm].
b There is no restriction on concavity as long as minimum weld size (considering both leg and throat) is achieved.
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1. PRECLEAN INSPECTION AREA. 2. APPLY PENETRANT, ALLOW 3. SPRAY CLEANER/REMOVER ON
SPRAY ON CLEANER/HREMOVER SHORT PENETRATION PERIOD. WIPING TOWEL AND WIPE
-WIPE OFF WITH CLOTH. SURFACE CLEAN.

e _k i

4. SHAKE DEVELOPER CAN AND 5. INSPECT. DEFECTS WILL SHOW

SPRAY ON A THICK, UNIFORM AS BRIGHT RED LINES IN WHITE
FILM OF DEVELOPER. DEVELOPER BACKGROUND.
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FIGURE 22-41 Portable ultrasonic inspection unit.
Ohlympus NDT
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FIGURE 23-42 Ultrasonic testing. @ Cengage Learning 2012
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WELDING DEFECT: Lack of sidewall fusion (LOF). Elongated voids WELDING DEFECT: Excessive penetration (icicles, drop-thru). Extra
between the weld beads and the joint surfaces to be welded. metal at the bottom (root) of the weld.

RADIOGRAPHIC IMAGE: Elongated parallel, or single, darker den- RADIOGRAPHIC IMAGE: A lighter density in the center of the
sity lines sometimes with darker density spots dispersed along the width of the weld image either extended along the weld or in
LOF lines which are very straight in the lengthwise direction and isolated circular "drops.”

not winding like elongated slag lines. Although one edge of the
LOF lines may be very straight like LOP, lack of sidewall fusion
images will not be in the center of the width of the weld image.



WELDING DEFECT: External concavity or insufficient fill. A depres- WELDING DEFECT: External undercut. A gouging out of the piece
sion in the top of the weld, or cover pass, indicating a thinner to be welded, alongside the edge of the top or "external” surface
more normal section thickness. of the weld.

RADIOGRAPHIC IMAGE: A weld density darker than the density of RADIOGRAPHIC IMAGE: An irregular darker density along the
the pieces being welded and extending across the full width of the edge of the weld image. The density will always be darker than
weld image. the density of the pieces being welded.

.............. 1 I» 1 5 " L Ll 1 " "



WELDING DEFECT: Internal (root) undercut. A gouging out of the WELDING DEFECT: Incomplete or lack of penetration (LOP). The
parent metal, alongside the edge of the bottom or "internal” edges of the pieces have not been welded together, usually at
surface of the weld. the bottom of single V-groove welds.

RADIOGRAPHIC IMAGE: An irregular darker density near the RADIOGRAPHIC IMAGE: A darker density band, with very straight
center of the width of the weld image and along the edge of parallel edges, in the center of the width of the weld image.
the root pass image.
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WELDING DEFECT: Internal concavity (suck back). A depression in WELDING DEFECT: Interpass slag inclusions. Usually nonmetallic
the center of the surface of the root pass. impurities that solidified on the weld surface and were not

removed between weld passes.

RADIOGRAPHIC IMAGE: An elongated, irregular darker density RADIOGRAPHIC IMAGE: An irregularly shaped darker density spot,
with fuzzy edges in the center of the width of the weld image. usually slightly elongated and randomly spaced.

FIGURE 23-38 Welding defects with radiographic images. Reprinted with permission of E. I. DuPont de Nemours & Co., Inc. (continued)



WELDING DEFECT: Elongated slag lines (wagon tracks). Impurities WELDING DEFECT: Cluster porosity. Rounded or slightly elongated
that solidified on the surface after welding and were not removed voids grouped together.
between passes.

RADIOGRAPHIC IMAGE: Elongated, parallel, or single darker RADIOGRAPHIC IMAGE: Rounded or slightly elongated darker
density lines, irregular in width and slightly winding in the length- density spots in clusters with the clusters randomly spaced.
wise direction.
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WELDING DEFECT: Scattered porosity. Rounded voids random in WELDING DEFECT: Root pass aligned porosity. Rounded and
size and location. elongated voids in the bottom of the weld aligned along the

weld centerline.

RADIOGRAPHIC IMAGE: Rounded spots of darker densities random RADIOGRAPHIC IMAGE: Rounded and elongated darker density
in size and location. spots, which may be connected, in a straight line in the center of
the width of the weld image.
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WELDING DEFECT: Transverse crack. A fracture in the weld metal WELDING DEFECT: Tungsten inclusions. Random bits of tungsten
running across the weld. fused, but not melted, into the weld metal.

RADIOGRAPHIC IMAGE: Feathery, twisting line of darker density RADIOGRAPHIC IMAGE: Irregularly shaped lower density spots
running across the width of the weld image. randomly located in the weld image.



WELDING DEFECT: Longitudinal root crack. A fracture in the weld
metal at the edge of the root pass.

RADIOGRAPHIC IMAGE: Feathery, twisting lines of darker density
along the edges of the image of the root pass. The "twisting”
feature helps to distinguish the root crack from incomplete root

penetration.
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FIGURE 23-39 New mobile X-Ray equipment. CMOS X-ray
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FIGURE 232-40 Preparing to test the quality of a weld
on a pipe using X-ray equipment. CMOS X-Ray
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Table 6.1
Visual Inspection Acceptance Criteria (see 6.9)

Statically Loaded | Cyclically Loaded

Nontubular Nontubular
Discontinuity Category and Inspection Criteria Connections Connections
(1) Crack Prohibition X X

Any crack shall be unacceptable, regardless of size or location.

(2) Weld/Base Metal Fusion
Complete fusion shall exist between adjacent layers of weld metal and between weld metal X X
and base metal.

(3) Crater Cross Section
All craters shall be filled to provide the specified weld size, except for the ends of X X
intermittent fillet welds outside of their effective length.

(4) Weld Profiles
Weld profiles shall be in conformance with 5.23.

(5) Time of Inspection

Visual inspection of welds in all steels may begin immediately after the completed welds
have cooled to ambient temperature. Acceptance criteria for ASTM A514, A517, and X X
AT09 Grade HPS 100W [HPS 690W] steels shall be based on visual inspection performed

not less than 48 hours after completion of the weld.

(6) Undersized Welds
The size of a fillet weld in any continuous weld may be less than the specified nominal
size (L) without correction by the following amounts (U):

L, U,
specified nominal weld size, in [mm)] allowable decrease from L, in [mm]
< 3/16 [5] < 1/16 |2] X X
1/4 6] < 3/32 |2.5]
= 5/16 [8] < 1/8 [3]

In all cases, the undersize portion of the weld shall not exceed 10% of the weld length.
On web-to-flange welds on girders, underrun shall be prohibited at the ends for a length
equal to twice the width of the flange.




(7) Undercut

(A) For material less than 1 in [25 mm] thick, undercut shall not exceed 1/32 in |1 mm],
with the following exception: undercut shall not exceed 1/16 in [2 mm| for any accumu-
lated length up to 2 in [50 mm] in any 12 in [300 mm]. For material equal to or greater than
1 in [25 mm] thick, undercut shall not exceed 1/16 in [2 mm)] for any length of weld.

(B) In primary members, undercut shall be no more than 0.01 in [0.25 mm] deep when
the weld is transverse to tensile stress under any design loading condition. Undercut shall
be no more than 1/32 in [1 mm| deep for all other cases.

(8) Porosity

(A) CJP groove welds in butt joints transverse to the direction of computed tensile stress
shall have no visible piping porosity. For all other groove welds and for fillet welds, the
sum of the visible piping porosity 1/32 in [1 mm] or greater in diameter shall not exceed
3/8 in [10 mm] in any linear inch of weld and shall not exceed 3/4 in [20 mm] in any

12 in [300 mm] length of weld.

(B) The frequency of piping porosity in fillet welds shall not exceed one in each 4 in
[100 mm)] of weld length and the maximum diameter shall not exceed 3/32 in [2.5 mm].
Exception: for fillet welds connecting stiffeners to web, the sum of the diameters of
piping porosity shall not exceed 3/8 in [10 mm] in any linear inch of weld and shall not

exceed 3/4 in [20 mm] in any 12 in [300 mm] length of weld.

(C) CJP groove welds in butt joints transverse to the direction of computed tensile stress
shall have no piping porosity. For all other groove welds, the frequency of piping porosity
shall not exceed one in 4 in [100 mm| of length and the maximum diameter shall not

exceed 3/32 in [2.5 mm)].

Note: An “X" indicates applicability for the connection type; a shaded area indicates non-applicability.
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6.12.1 Discontinuity Acceptance Criteria for Statically Loaded
Nontubular Connections. Welds that are subject to RT in addition to
visual inspection shall have no cracks and shall be unacceptable if the
RT shows any discontinuities exceeding the following [imitations.
The limitations given by Figure 6.1 for 1-1/8 in [30 mm] weld size
(E) shall apply to all weld sizes greater than [-1/8 in [30 mm].

(1) Elongated discontinuities exceeding the maximum size of Figure
6.1.

(2) Discontinuities closer than the minimum clearance allowance of
Figure 6.1.

(3) Rounded discontinuities greater than a maximum size of E/3, not
to exceed 1/4 in [6 mm]. However, when E 1s greater than 2 in [50
mm/, the maximum rounded indication may be 3/8 in [10 mm]. The
minimum clearance of rounded discontinuities greater than or equal
to 3/32 in [2.5 mm] fto an acceptable elongated or rounded
discontinuity or to an edge or end of an intersecting weld shall be
three times the greatest dimension of the larger of the discontinuities
being considered.
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Notes:

1. To determine the maximum size of discontinuity allowed in any joint or weld size, project E horizontally to B.
2. To determine the minimum clearance allowed between edges of discontinuities of any size greater than or equal to 3/32 in [2.5 mm],

project B vertically to C.
3. See Legend on page 217 for definitions.

Figure 6.1 —Discontinuity Acceptance Criteria for Statically Loaded
Nontubular and Statically or Cyclically Loaded Tubular Connections
(see 6.12.1 and 9.26.2 for tubulars)



(4) At the intersection of a weld with another weld or a free edge (i.e.,
an edge beyond which no material extension exists), acceptable
discontinuities shall conform to the limitations of Figure 6.1, Cases I-

1V.

(5) Isolated discontinuities such as a cluster of rounded indications,

having a sum of their greatest dimensions exceeding the maximum size
single discontinuity allowed in Figure 6.1. The minimum clearance to

another cluster or an elongated or rounded discontinuity or to an edge or
end of an intersecting weld shall be three times the greatest dimension of
the larger of the discontinuities being considered.

(6) The sum of individual discontinuities each having a greater
dimension of less than 3/32 in [2.5 mm] shall not exceed 2E/3 or 3/8 in
[10 mm/], whichever is less, in any linear 1 in [25 mm] of weld. This
requirement is independent of (1), (2), and (3) above.

(7) In-line discontinuities, where the sum of the greatest dimensions
exceeds E in any length of 6E. When the length of the weld being
examined 1s less than 6E, the allowable sum of the greatest dimensions
shall be proportionally less.



KEY FOR FIGURE 6.1, CASES 1, II, III, AND IV

DISCONTINUITY A =
DISCONTINUITY B =

E = WELD SIZE
C; = SHORTEST DISTANCE PARALLEL TO THE WELD A AXIS, BETWEEN THE NEAREST DISCONTINUITY EDGES

ROUNDED OR ELONGATED DISCONTINUITY LOCATED IN WELD A
ROUNDED OR ELONGATED DISCONTINUITY LOCATED IN WELD B

L AND W = LARGEST AND SMALLEST DIMENSIONS, RESPECTIVELY, OF DISCONTINUITY A
L' AND W' = LARGEST AND SMALLEST DIMENSIONS, RESPECTIVELY, OF DISCONTINUITY B

WIDTH W

LENGTH L

DISCONTINUITY AJ'OT

Cy

o

CJP WELD “A"

DISCONTINUITY B

LENGTH L'

WIDTH w'\‘//Z

\ CJP WELD “B"

CASE 1 DISCONTINUITY LIMITATIONS?

DISCONTINWITY
DIMENSION LIMITATIONS CONDITIONS
< E/3, < 1/4 in [6 mm] E <2 in [S0 mm]
L
< 3/8 in [10 mm] E > 2 in [50 mm)]
(A)ONE DISCONTINUITY ROUNDED,
THE OTHER ROUNDED OR
Ci z 3L ELONGATED?
(B) L = 3/32 in [2.5 mm]

aThe elongated discontinuity may be located in either weld “A” or “B” For the purposes of this illustration the elongated discontinuity “B”

was located in weld “B”

Case I—Discontinuity at Weld Intersection

Figure 6.1 (Continued)—Discontinuity Acceptance Criteria for Statically Loaded

Nontubular and Statically or Cyclically Loaded Tubular Connections
(see 6.12.1 and 9.26.2 for tubulars)




~—
)/CJP
WELD
y \ FREE EDGE

LENGTH L

CASE 11 DISCONTINUITY LIMITATIONS

ey LIMITATIONS CONDITIONS
<E/3, £1/4 in [6 mm] E < 2in [50 mm]
- =3/8 in [10 mm] E =2 in [50 mm]
Cr =3L L = 3/32 in [2.5 mm]

Case II—Discontinuity at Free Edge of CJP Groove Weld

Figure 6.1 (Continued)—Discontinuity Acceptance Criteria for Statically Loaded
Nontubular and Statically or Cyclically Loaded Tubular Connections

(see 6.12.1 and 9.26.2 for tubulars)
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LENGTH L 7 !
Y;ym

DISCONTINUITY A T DISCONTINUITY B

WIDTH CJP WELD “A"
w\ /

)
e //\gz LENGTH L' e

y k CJP WELD *“B"

WIDTH W'

CASE TII DISCONTINUITY LIMITATIONS

DISCONTINUITY
DIMENSION LIMITATIONS CONDITIONS
L <2E/3 L/'W > 3W
>3L OR 2E,
Ci WHICHEVER L > 3/32 in [2.5 mm]
IS GREATER

Case III—Discontinuity at Weld Intersection

Figure 6.1 (Continued)—Discontinuity Acceptance Criteria for Statically Loaded
Nontubular and Statically or Cyclically Loaded Tubular Connections

(see 6.12.1 and 9.26.2 for tubulars)
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CJP WELD

\f\ ™ FREE EDGE

™

WIDTH W_“-:)._H
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-~

/Q LENGTH L

CASE IV DISCONTINUITY LIMITATIONS

DISCONTINUITY
DIMENSION LIMITATIONS CONDITIONS
L <2E/3 LW > 3
>3L OR 2E,
Cr WHICHEVER I8 L = 3/32 in [2.5 mm]
GREATER

Case IV—Discontinuity at Free Edge of CJP Groove Weld

Figure 6.1 (Continued)—Discontinuity Acceptance Criteria for Statically Loaded

Nontubular and Statically or Cyclically Loaded Tubular Connections
(see 6.12.1 and 9.26.2 for tubulars)



T, in [mm]

0.083 in [2 mm] 0.083 in [2 mm]
0.083 in [2 mm] 0.042 in [1 mm] EACH TOTAL TOTAL
1/8 .
[3) i - )
| | 0.167 in. [4 mm] | 0.167 in. [4 mm]
0,167 in [4 mm] 0.083 in [2 mm] EACH TOAL TOAL
1/4 — - D S .
[6] ) ' . - .
| | 0.250 in [6 mm] ‘ 0.250 in [6 mm]
0.250 in [6 mm)] 0.125 in [3 mm] EACH TOTAL TOTAL
3;8( @ L
[10] — | g .- ¢
| | 0.333 in [9 mm] | 0.333 in [9 mm]
0.333 in [9 mm] 0.167 in [4 mm] EACH TOTAL TOTAL
1/2 . - -t ..
12 Ta _ :
[ ] ‘ l. = . -
| 0.375 in [10 mm] ‘ 0.375 in [10 mm]
0.500in [12 mm] 0.250 in [6 mm] EACH TOTAL TOTAL
3/4 Q ‘o . . -
(1) ELONGATED (3) ROUNDED (4) CLUSTER (5) RANDOM SCATTER
(Note a)
TYPICAL WELD ZIndependent of (1) and (3). May also be in combination with (1) or (3) even though not shown,

CROSS SECTION

Figure C-6.7—Illustration of Discontinuity Acceptance Criteria for Statically Loaded
Nontubular and Statically or Cyclically Loaded Tubular Connections (see 6.12.1)



FREE EDGE

I T A T

-~ 2-14in T 34 in —L 2-1/4in =t 34 in =t 2-1/4in —,.‘ L}—-—

[57 mm] [20 mm] [57 mm] [20 mm] (57 mm]

Motes:

C—Minimum clearance allowed between edges of discontinuities 3/32 in [2.5 mm] or larger (per Figure 6.1). Larger of adjacent discontinuities governs.

*¥1—Largest permissible elongated discontinuity for 1-1/8 in [30 mm] joint thickness (see Figure §.1).

#2—Multiple discontinuities within a length allowed by Figure 6.1 may be handled as a single discontinuity.

#3-X4—Rounded-type disconiinuity less than 3/32 in [2.5 mm].

X5—Rounded-type discontinuities in a cluster. Such a cluster having a maximum of 3/4 in [20 mm] for all pores in the cluster is treated as requiring the same clearance as a 3/4 in [20

mm] long discontinuity of Figure 6.1

6. Interpretation: Rounded and elongated discontinuities are acceptable as shown. All are within the size limits and the minimum clearance allowed between discontinuities or the end of
a weld joint.

ok LD pa =

Figure C-6.8—Illustration of Discontinuity Acceptance Criteria for Statically Loaded
Nontubular and Statically or Cyclically Loaded Tubular Connections 1-1/8 in [30 mm)]
and Greater, Typical of Random Acceptable Discontinuities (see 6.12.1)



1/16 [2]

— .

DIMENSIONS IN INCHES [MILLIMETERS]

11 @ 1/32 [1] IN 1/4 [6]

e = —

-~
P
I
[
| EDGE OF MATERIALS
OR TOE OR ROOT OF ~
FLANGE-TO-WEB WELD
I Xs Xa X4 Ko Xa Xg
|
: "||/ ¥ N o K.
I OR - - - aH
|
{11 @ 1/32 |= ;4:
[1]1IN 1 [25] [19]
2-1/4 [57] 2-1/4 [57] 1-1/8 [29] ||s5/8[16]
- - -— — —_— | - — - - -—
A A A A
| |=—1/4186] 1/8 [3] —=] |=— - |<—1/16 [2]

MNotes:
A—Minimum clearance allowed between edges of porosity or fusion-type discontinuities 1/16 in [2 mm] or larger. Larger of adjacent

1.

@ gk wN

discontinuities governs.

Xi—Largest allowable porosity or fusion-type discontinuity for 3/4 in [20 mm)] joint thickness (see Figure 6.2).
X5, X5, Xs—Porosity or fusion-type discontinuity 1/16 in [2 mm] or larger, but less than maximum allowable for 3/4 in [20 mm] joint

thickness.

Xs, Xg—Porosity or fusion-type discontinuity less than 1/16 in [2 mm].
Porosity or fusion-type discontinuity X4 is not acceptable because it is within the minimum clearance allowed between edges of such
discontinuities (see 6.12.2.1 and Figure 6.2). Remainder of weld is acceptable.
Discontinuity size indicated is assumed to be its greatest dimension.

FREE EDGE

WELD

Figure C-6.9—Illustration of Discontinuity Acceptance Criteria for Cyclically Loaded

Nontubular Connections in Tension (see 6.12.2.1)
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Correction by grinding




Undercut

<

Repaired by Grinding

<

Improperly repaired with
small repair weld pass

<>

Properly repaired with an
appropriate repair weld pass




Shad g0

B 6" (150mm) o I—[ 1/8" {(3mm)
________________________________ — ——
SR Ny | Iy _
- g — 3 10—
‘ 3/8" _T-HB’ : .
If Thermal-Cut, Allow (9.5mm) Radius 1/8" Max.
Not Less Than 1/8" to be '
Machined From Edges

6GR Specimen

Z When t Exceeds 1-1/2" {38.tmm) Machine the Minimum Amount
Cut Along This Line. Edge May Needed to Obtain Plane Paraliel
Be Thermal Cut. ' Faces (Optional}

. in. T, in. t mm T, mm
3810 1-1/2 ! 8.5t0 38.1 ' t

>1-112 See Note 2 »38.1 See Note 2




Side Bend— Side Bend
Specimen

"™~ Direction of
Rolling Optional

Tapped Hole to Suit
Testing Machine

Plunger e
[ N

Dig —i— 1

L Hardenad Rollers

: May Be Subsituted
; For Jig Shoulders
l__I_J L |
g |C—| D
Specified or Actual A B o o}
Base Matal Yield Strength, PSI in. in. in. in.
1-112 4 2-38 1-318

50,000 & Under

90,000 & Over 2112 1-1i4 3-8 1-11116




i oS i gn s L pad ) Adu] § pai

L6 Min.

V-

_Fillet Weld

Stop and
Restart

Cut Line
Walding
Near Canter

Macroetch Specimen
{ETCH interior Face)

Notes.
1. L=3 min. (welder) 15 min. (welding oparator).

2. Either end may ba used for the raquired macrasich
speciman. The other 8nd may ba discarded.
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