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Fig. 1.1 The Brockton, Massachusetls, shoe factory.
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Fig. 1.2 Shae fadory after the bailer explesion of March 20, 1905, which led 1o the odoption
of many stole boiler codes and the ASME Boifer and Pressure Vessel Code [Hartford Steam

Boiler Inspection & Insuronce Company.)
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lllustration defining locations of welded joint categories. A. Longitudinal joints;
circumferential joints connecting hemispherical heads to main shell; any welded joini in a
sphere. B. Circumferential joints; circumferential joints of tarispherical ellipsoidal heads;
angle [aints not greater than 30 degrees, C. Flange joints; Van Stone laps; tube sheets; flat
head 1o main shell, D. Nozzle joints to main shell; heads; spheres; flat-sided vessels.
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FIG. UW-9 BUTT WELDING OF PLATES OF UNEQUAL THICKNESS
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NOTES:
(1) Az defined in LG40,
{2) Wald bewel ks shown for Hlustration only.
{3) ¢y ls not less then the greeter of:

la} OB8e., whare

I = roquired thickness of seamise nozzle
weall
(5} Minlmum wall thicknems of connecting pips
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FIG. UW-12.4 NOZZLE NECKS ATTACHED TO PIPING OF LESSER WALL THICKNESS
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Welded joint efficiency values o 0313 hsa Jlasl 03 slas

Efficiency allowed,

2 Type of joint and radiography /e )% percent Code reference

.m_ Double-welded butt joints .

3 : o

3 Fully radiographed . 2 o s o 100

m Spot-radiographed . 85 Par. UW=12

3 Ne radiograph 70 Table UW=12

_

| Single-welded butt joints (backing strip left Par. UW~52
in place) Par. UCS-25
Fully radiographed g0

M Spot-radiographed 80

ks No radiograph 65

g

? Single-welded butt joints 60 Table UW-12

no backing strip

limited to circumferential
joints only %g-in thick and
24-in outside diameter

Fillet weld lap joints and single-welded butt Table UW=12
circumferential joints
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Backing strip Backing strip t F 15 not lags than
may be removed | may be ueed f tha ymalisst of
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Typical Nonpermissible Corner Joints
{m} in)
Typical Botied Flangs Connacticons /
£ Eg and t, ace a8 defined in 23 1 o A }
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FIG. UW-13.2 ATTACHMENT OF PRESSURE PARTS TQ FLAT PLATES TO FORM A CORNER JOINT (CONT'D)

Tension test spacimen
-.—.{ he | 72

Tonsian tast

i ? ; mch‘l‘!uh
# i nat lees than r, nor /
Imax than the required -—hvl
/ Sea Mota (4]

thickness for a flat

fg

head or tubeshant

= {a) r—7'b—/;r\, B (Y ) te)

P F - P P i : ¢ . il =
Tdd o n .i.\/{_--itﬂlf - Rk i it e _—— o L8 e
/!' AT i 'x._./J‘__J {’;-'-'"l_..-«-'f P ﬁﬁﬁ b i) L )};(’:f-‘;_:.f’;r -}/L L3 'L.--'-E-"'_.-‘"J;' Kl I.-I';:l {:),f!: ‘{;.__'; @, R
 NOTES: -2y ’ o y =
{1} RAafer ta Fig. UG-34 gkatch (b-2) for dimonsional requirements. - _,,.Jr.:" PR ‘.“"‘.'_,-" ! f—;l_,._n
{2} Mot permissible if machined from rollod plate unless in sccordance with Appandix 20. Ses UW-13(fL
{3} Tension test specimen may be located inside or outside the hub.
{4} histhe greatar of 3/4 in. or 1.58, but nead not excesd 2 in,

FiG. UW-13.3 TYPICAL PRESSURE PARTS WITH BUTT WELDED HUBS
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TAELE UCS-56 (CONT'D)
FOSTWELD HEAT TREATMENT REQUIREMENTS FOR CARBON AND
LOW ALLOY STEELS
Minimunt Holding Time at Normal Temperature
MNormal Holding for Nominal Thickness [See UW-30(f11
Temperature,
Material “F, Minimum Upta 2 in, Over 2 in.t0 5 In, Over 5 In.
F-No. 4 1100 1 hrfin,, 1 hriin, 5 he plus 15 min
Gro Nos. 1, 2 15 min for each addi-
rretadmum tional Inch aver
5 in.

NOTES:
{1} Except for exemptions in Note (2), postweld heal treatrment is mandatary undsr the following conditians:
ial an matertal of SA-20:2 Grades A and B over % In. nominal thickness. For these materials postweld heat treatment is mandatery up to

and Including %% in. nominal thickness unless a welding procedure qu:liﬂc_atin:rn described in UCS-56{a) has been made In equal or greater
thickness than the production weld. !

{b) on material of all thicknesses if required by UW-2 i
c) on all ether P-No, 4 Gr, Nos. 1 and 2 materials.
12} Postweld heat treatment Is not mandatery under the conditions specified below:

fa} for circumferential butt welds In plpe or tubs of P-Ma, 4 matarials where the plpe or tubes comply with all of the following candltions:
{1} a maximum nominal outside diameter of 4 In;
(2] & maximum nominal thickness of 34 In.;
(3) & maximum speciflied carbion content of not more than 0.15% (54 material specification carbon content, except when further limited

by the purchaser to a value within the spectfication limits);

{4} a minlmurn preheat of 250°F.

ib) for P-Ne. 4 pipe or tube materials meeting the requirements of £204a)(1 b (2ianzy, and (2Ma)(3} above, having nonpgressure attachments
flltel weldad to them provided:
(1] the fillet welds have & maximum theoat thickness of Y% In.;
L2} & mirimum preheat temperature of 250°F Is applied.

lc} far P-No. 4 pipe or tube materials meeting the requirements of (2}6a){1), (2haM2}, and (2)1al(3) above, having studies weided to tham,
a minimem preheat temperature of 250°F Is applied.

Minimum Holding Time at Normal Temperature

Normal Holding for Mominal Thickness [See UW-20(1))
Temperature, s
Materlal °F, Minimum Upito 2 in. Over 2 In. to 5 in. hiar 5 .

P-fos. 58, 5B Gr. No, 1, 1250 1 hefing, 1 hefin § he plus 15 min

and 54 Gr. No. 1 15 min for each addi-

milnlmum tional Inch aver
5in.

P-Ng. &8 1340

Gr. Nao, 2
NOTES:

(1] Except for exemptions In Note (2), poslweld heat treatment is mandatory under all condltions.
{2) Postweld heat treatment Is not mandatory under the followlng conditlons:
(a¥ for circumferentisl butt welds in plpe or tube where the plpe or fubes comply with all af the tollowing conditions;
(1) a maxlmum specified chromium comtent of 3.00%;
{2} & maximum nomimal sutslde dlameter of 4 |n.;
(3] a maximum rominal thickness of 35 In.;
(4} a maximum specifled carben content of not more than 0.15% {SA material specification carbon content, except when further fimited
by the purchases fo a value within the speclfication Itmitzl;
5] a minimum preheat of 300°F is applied.
() far pipe or tebe materials meeting the requirements of (2 a1, {2Mak(2), 1Z2)ak3), and {2 a4} having nonpressure attachments
fillet welded ta them provided:
(13 the flllet welds have a maximom throal thickness of L n.;
(2} a3 minimum preheat temperature of 300°F s apolied.
te} for pipe or tube materlals meeling the requirements of (2)(a)i1), (2MaN2), (2)(a)t3), and {21(a(4) having studs welded to them
provided 1 minfmum peeheat temperature of 300°F is applied.

{3} When it Is fmpractical to postweld heat P-Mos. 54, 5B Gr, Na, 1, and 5C Gr. No, 1 materials at the temperature specliled in this Tabie, It
iz permissible fo perform the postweld heat treatment 2t 1200°F minimum provided that, for mater(al up ta 2 In, nominal thickness the
holding time Is Increased to the greater of 4 hr minlmum or 4 hrfin, of thickness: for thickness over 2 in., the specified hotding times are
multiplied by 4. The requirements of UC5-85 must be accommuodated [n this reduction In postweld heat treatment,
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TABLE UC5-56 (CONT'D)
POSTWELD HEAT TREATMENT REQUIREMENTS FOR CARBON AND
LOW ALLOY STEELS

Minlmum Halding Time at Normal Temperaiure

Normal Holding for Mominal Thickness [See UW-30{(N1
Temperature,
Materlal °F, Minimum Upio 2 in, OQuer 2 In. 10 5 In, Over 5 in.
P-Na. 98 11040 1 heflp., 1 hrifin, 5 hr plus 15 min
Gr. No. 1 15 min ) for each add|-
minimum tional inch over

5 In.

NOTES:
(L} When it Is Impractical to pastweld heat treat at the temperatures specified In this Table, It |5 permissitle 1o carry oul the postweld heat
treatment at lower temperatures (LO00"F minimum) for longer perlods of time in accordance with Table UCS-56.1.
(2} The holding temperature for postweld heat treatinent shall not exceed 1175°F.
[3) Except for exempilons |n Nots (4), postweld heat treatrvent is mandatory, under the following conditions:
ta} on material over %; In. nominal thickness. For materlal up to and Including Y In_ nomilnal thickness, postweld heat treatment js mandatory
unless a welding procedure qualification described In UCS5-561a) has heen made in equal or greater thickness than the production weld,
(b} on material of ail thickresses if required by UW-2
(4} Postweld heat {resiment Is not mandatory under the conditions specifisd below:
fa) for attaching nonpressure parts to pressure parts with groave welds not over ¥, in. In size ar fitlet welds that have 2 throat thickness of
Y4 In, or less, provided preheat 1o a minimum temperature of 200°F Is applied
b} for studs welded ta pressure parts provided preheat to 3 minfmum femperature of 200°F Is applied,
tc] for corrosion resistant weld medal overlay cladding or for welds attaching corvoston reslstant applied lialng {see UCL-34) provided
preheat ta a minimum temperature of 200°F Is malntained during application of the flest layer.

Minimum Holding Time al Normal Temperature

Hormal Holding for Nominal Thickness [See UW-40(f)]
Temperature, =
Material *F, Minimum Up to 2 n. Over 2 in, to 5 In. Over 5 in.
P-No. 10A 1100 1 hrfin., 1 hrfln. 5 hr plus 15 min
Gr. No. 1 15 miln for each addl-
minkmum tional |nch awver

5 In,

NOTES:
(17 {a} When It is impractical Lo postweld heat treat at the temperature specified in this Table, It is parmissible to carry ou? the postweld heat

treatment at lowsr temparatures for longer perlods of time In accordance with Table UCS-54.1.

(b} Consideration should be given for possible embelttlement of materials contalning up Lo 0.15% vanadium when postweld heat treating at
the minlmum temperature and at lower temperature for longer holding times.

(2} Except for exemyttians in Mote (3}, postweld heat breatment Is mandatory under Lhe following conditions:

fa) on all thicknessas of 5A-487 Class 10 material

ik on all other P-No. 10A materials over % in. nominal thickness. For these materlals up to and Including 34 In. nominal thickness, postweld
heal treatment is mandatory unless a welding procedure qualification described in UCS-56(a) has been made In equal or greater thickness
than the production weld,

(e an materlal of all thicknesses if required by UW-2.

{31 Postweld heat treatment is not mandatory under the conditions spacified below:

{al for attaching to pressure parts which have a specified maximum carbion comtent of not more than 0.25% {5A material specification
carbon content, except when further limited by the purchaser to a value within the specification limits) or nonpressure parts with groove
weld nat aver Y4 in, In size or fillet welds having a throat thickness of % In, or less, provided preheat to a minlmum {emperature of
200°F I3 applied

(b} for circumferential butt welds in pipes or tube where the pipe or tube has both a rominal wall thickness of Y% in. or less and a specitied
raximum carbon content of not more than 0.25% (54 material specification carbon content, except when further llmited by purchaser
to a value withln the specification limits} provided preheat to a minfmum temperature of 200°F is applied

il for studs welded Lo pressure parts which have a specified maximum carbon content of not mare than 0.25% (SA materlal specification
carbon content, except when further limiled by purchaser Lo a value within the specification Fimits) provided preheat to a minfmum
temperature of 200°F is applied

{d} for corrasion resistant weld metal overlay cladding or for welds attaching corrosion resistant applled lining {sse UCL-34) when welded
to pressure parts which have a specifled maximum carbon content of not more than 0.25% (SA malerial specification carbaon content,
except when further limfted by the purchater to 2 value withln the specification limits) provided prebeat to a minimem temperature ol
200°F 15 mainiained durleg application of the frst tayer.
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TABLE UCS-56 (CONT'D)
FOSTWELD HEAT TREATMENT REQUIREMENTS FOR CARBON AND
LOW ALLOY STEELS

Minlmum Haolding Time at Normal Temperature

Normal Helding for Nominal Thickness [5ea UW-40(F)]
Temparaturs, =y
Material “F, Minlmum Upto 2 n, Over 2 in. to 5 in, Over 5 in.
P-MNa. 108 1100 1 hefin, 1 hrfin. 5 fr plus 15 min
Gr. No. 1 1% min for each addl-
milaimum tional Inch over
S In.

NQTE:
(1) Postweld heat treativent s mandatory foe P-No. 108 materials for all thicknesses.

Mintmum Holding Time al Mormal Temperature

Marmal Holdlng for Nominal Thickness [See UW-0LF]
Temperature,
Material "F, Mintmum Up te 2 in. Crver 2 In. 1o 5 In., Owar 5 o,
B-No. 100 1000 1 hefln, 1 hefln. 5 br plus 15 min
Gr. Mo. 1 15 min for each pdd]-
nilriniuen tianal Inck over
5 Ht.

NOTES:
1) When it is Impractical to postweld heat treat at the temperatures specified In this Table, It Is permissible ta carey out the postwald hea

treatment at [ower temperatures far langer perlods of time In accordance with Tabie WCS-56.1.
(2} Except far exemptions [n Note (3), postweld heat treatment |5 mandatory under the following conditions:
{a} for material over 1% in, nominal thickness. Postweld heat treatment Is mandatory on materlals over 1% In. nomisal thickness through
1% In. nominal thickness unless preheat ks appiied at & minlmum tempecature of 200°F during welding.
th} on materlal of all thicknesses If requlred by UW-2.

L3) Postweld Beat treatment Is not mandatory under the conditions specified below:
(a) for groove welds not over 15 In. In slze and fillet welds with throat not over Y4 In. that attach nozzle connectians that have a flmished

insice dizmeter not greater than 2 In. provided the connectiens da not form ligaments thal requlre an Increase In shell ar head thickness

and prehzat bo @ minimem temperature of 200°F Is applied
(b} far groowe welds not aver Y, In. In size ar fillet welds having throat thickness of L ln. or lets used for attaching nonpressure parts to

pressure parts and prefieat to a minlmum femperatere of 200°F Is applied when the thickness of the pressure part exceeds 1%, in.

fe] for studs welded to pressure parts provided preheat to 2 minimum temperature of 200°F is 2pplied when the thickness of the pressure
part emceeds 14 In,

td} for corrosion resistant weld metal overlay cladding or for welds attaching eorrosion resistant applied lning (sse UCL-34) provided
preheal to 2 minfmurm tempeeature of 200°F is maintalred daring application of the flrst layer when the thickness of the pressure part

exceeds 1Y, In,

Minimem Holding Time &l Normal Temperaiure

Normal Holding for Nominal Thickness [See UW-40(1i]
Temperature, . i
Material "F, Minfrmum Upto 2in, Ower 2 . ta 5 in, Over 5 .
P-No, 10F 1092 1 brfin., 1 hrdin. 5 br plus 15 min
Gr. Ko, 1 15 min for each addi-
rrinimum tional inch over

=R

NOTE:
{11 Postweld heat trestment §s mandatory for P-No. 10F mateclals for all thicknesses,
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TABLE UHA-32
POSTWELD HEAT TREATMENT REQUIREMENTS FOR WIGH ALLOY STEELS

Mintmum Malding Timé st Normal Temperature

Normtal Holding Far Momlnal Thickeess 1See UHA-271d)]
Temperature,
Materdal *F, Minlmum Up o 2 In. Crer 2 in. to0 % in. Over 5 ki
P-No, & 1230 1 hefin, 2 be plus 13 min Z b plus LS oo
Gr. Mo 1, 2, 3 : 15 min for each wddi- for each addi.
mbnlmum tlonal fnch over tional Ineh avls
2 2 .
NOTES:

{1 Postweld hedt treatment i not required for vessels constructed of Type 410 mateddal for SA-182 Grade Fba, SA-240, $A-264, and SA-
479 with carben content not to excesd 0.08% #nd welded with electrodes that produce hn avstenitlc chromium—nickel weld depostt or 2
non-air-hardenlng nlckel-chromium-iran weld depasil, provided the plate thicknets at the weldsd Ieint does not dxceed 3 Tn, dnd for

thicknessét over % In. to 1% In. provided a prehest of 450°F Is maintained durng welding and that the joints ars completely radiographad
(2] Postweld heat treatment shall be performed a3 prescribed in UW -4 and UCS-58(2), ’

Mintmum Holding Timé, at Normal Temperature

Momal Holding for Mominal Thickness [Seq UHA-32i(d)]
Temperature,
Muterat *F, Minfmam Upta 2 In. Over 2 In. to 5 in Ower 5 In,
P:No. T 1350 1 hefin,, 2 hr phes 18 min 2 br it 15 min
Gr. Nos. 1, 2 1% in for each addl-. for each addi- -
milmum tional inch over Uondl Inch over
2 In, 2 n

MOTES:

{11 Pottweid heat treatmént i nok required for vessels canstructad of Type 405 or Type 4105 matersls for SA-240 and SA-J6H with esirbaf.
content ned to exceed 0.06%, welded wilh electrodes that produce an austenltic chromium-nickel wald depasit or & non-air-hardening
nicketchromium-tron weld dépasit, pravided Lht plate thickness at the welded jolnt does not sxersd 14 n. and for thicknesses aver % In. to
1% In. provided a preheat of 450°F s mafntalnsd during welding and that Lhe Joints are completely radiographed,

(2) Postwald heat treaiment shall be performed as prescribed In UW-40 and UCS-56te} except that the coofing rate shall be & maximur of
100°F Fhe In the range ahave 1200°F after which bhe coafing rate shall be sufficiently rapid to prevent smbrittlement.

{3} Postweld heat treatment Is not required for vessels constructed of Grade TP XM-8 matedal for SA-268 and SA-479 or of Grade TP 18Cr-
2Me for SA-240 and SA-288.

Minimum Holding Time at Naormal Tempersture

Mormal Holding for Nominal Thickness [See UHA-32(d3]
Temperkiure,
Material *F. Minfmum Yo te 2 In, Gver 2 1p. ko § In, Over 5 In.
P-Ho. & ’
Gr. Nos. 1, 2, 3
HOTE:

(L} Postweld heat treatment (v neither required nor prohibited for jaints between austenitic stainless steels of the P-No. 4 yroup. See
néernandatory Appendix HA, UHA-100 ko UHA-108, Inclusive,




TABLE UHA-32 (CONT'D)
POSTWELD HEAT TREATMENT REQUIREMENTS FOR HIGH ALLOY STEELS

Minimum Holding Time at Normal Temperature
Normal Helding for Mominal Thickness [See UHA-32(d)]
Temperature,

W.aterial ¢ F, Minimum Up to 2 in. Over 2 in. to 5 In. Over 5 in

i R

P-No 1OE 1250 1 hrfin, 1 hrfin. 1 hrfin.
Gr. No. 1 15 min

minlmum

f el

NOTES:

(1} For SA-268 Grade TP446 material only, postweld heat treatment shall be performed as prescribed in UW-40 and UCS-56(d) except that

the cooling rate shall be a maximum of 100°F /br in the range above 1200°F after which the cooling rate shall be sufficlently rapid to prevent
ernbrittiement.

WW {2) For SA-268 and SA-240 Grade TP329 (0.08 max. C) anly, the Er...n. in Section VIL, Division 1, Subsection C, Part UHA, for ferritic-
3 chromium stainless stew! shall apply, except that postweld heat treatment is neither prohibited nor required. If heat treatment is performed
|2 after forming or welding, the heal treatment applied shall be performed at 1725'F-1750°F followed by a rapid cool.
g,
2
.m o Minimum Holding Time at Normal Temperature
] Normal Holding for Nominal Thickness [See UHA-32(d))
m Temperature, .
H Material *F, Minimum Up to 2 in Over 2 in. t6 5 In Over 5 in. _
m. P-No. 106G 5
I Gr. No. 1
-.u i
m. g NOTE: _
m. g (1) Postweld heat treatment is neither required nor prohibited.
[} 4
_W._.. m
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E TABLE UHA-32 (CONT'D}
v POSTWELD HEAT TREATMENT REQUIREMENTS FOR HIGH ALLOY STEELS
Minlmurn Molding Time at Normal Temperature
o Mormal Holding for Mominal Thickneess [See UHA-32(d}]
Temperature,

% Materal *F., Minimum Up 18 2 In. Cver 2 . to 8 In Over 5 ln.
- P.No. 10H .
F: Gr. Mo, 1
*—l NOTES: :

l (1) Postweid heat treatment Is neither required nor prohibited, but any heat treatment applied shall be performed at 1B00'F-1900'F foliawed
- by & rapid eool, # o ® '

(2] For SA-240 and SA-479, Alloy 532550 onty, the rules for ferritle chromium stalaless stesl shall zpply, except that postweld heat treatment

""l I niuither prohibited nor required. If heat treatment Is performed after fo riming or weldiag, It shall be pecformed st 1900'F-2050°F follawed
by & rapid cood,

Rl 13} For Aoy 531803, the rules for ferritic chromium stalnless steel shall apply, excepl that postweld heat treatment Is nelther prohibited nor

i requiced. If heal treetment 15 performed after forming ar welding, 1t shall be performed at 1876°F-2010'F follgwed by & rapid ceel,

| (41 Far Alloy 544660, the rutes for ferritic chrombum stainless stesl shail apply, except that portweld heal treatment Is neither required nof

- prohibited, If heat treatment s performed after forming or wefding, It shall be performed at 1500°F to 1950°F for a periad not Lo exceed 10
min fellowed by rapld coaling. -

_.l Minimem Malding Time at Mormal Temperaturs

MNarmal Holding for Mominal Thickness [See UMA-32(d]

] Temperature,
. Materal 'F. Minimum Upto 2in Cver 2 In. 1o 5 In, Over § In.
-1 P-Mo. 10{ 1350 t hrfin., 1 hrfin. 1 hefin,
= Gr. No. 1 15 min

| kAl mum
l HOTES:

o (1] Postweld heal treatment shall be pecformed as predcribed In UW-40 and UCS-S6tel except that the cooling rate shall be a maxlmom of

100°F /hr In the range sbove 1200°F after which the coofing rate shall be rapid o prevent smbrittlement.
i {2) Postweld heat breatment s neither required nor prohibited for & thickness of ¥ fn. ar Tess.
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. TABLE UHT-S56 o
EQUIREMENTS FOR MATERIALS IN TABLE UNT.23

Erase
-

Tepe

*Hg fGe. W

Ko gt
Thichnety

deguiving
PWRT,

PKT
Tomg., T

Hadiing T

et

Slinkmumn b

343 LT 1{F 3] e 3 10YS-104
7R3 Seady A 1I8/1 Ovir 958 106015104
a1 Grade & L£EFE - Gy S04 001100
B Grade D 11945 Over 0.58 o8-t 150
ALY Crnde £ prasz Bver $.54 LGS 100
54817 Bente F 31 141 Ovar 0,58 106001104
Be-p17Y Gende 4 11846 Cvee 0,50 10001100
(1933 Beade P 437 97 Ovur §.58 1400~ 100
w133 Trpes A B & 0 G2 33 thew 0.55 L000-1 344
1i-353 Trets B & 013 A Oviy & 58 HOG0-1 0%
153 Tvous L5 LLASY v 3 10381085
Rl SNV, Mo 1147 Over 2 10N Iy
Fid Crader &, § 114 Kot KA
7l Grady € jie Dwir 1L 184501 150
fntiom
L7 fhryg 40 F1&/2 Ovr .58 19001050
Clas 404 11A/3 Cwver 0.4 1600- L0568
¥ Cloas CA kNM e Over 558 RE5-LLD
i
| Yo ood Tobes
i1 Qeade & 11473 Ovir 2 10253083
Wit Gratt & PIAS] Owee 2 1085- 1085
Trgiogs
Lhizy 4 11445 AN FOOR-- 1 058
-] ChEsy 4k I AL 000 - 1040
By Types £ I 1EaLy Dwee 3 1075-1083
o Grady & EEB/L Over 0.4 1008- 1I0xT
RE#E Grade £ 1ER/% Beer 0.5 10%6-1140
" Grade F Hiuss Chere 05K TO0E-2 J 04
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TABLE UCS-56.1
ALTERNATIVE POSTWELD HEAT TREATMENT
REQUIREMENTS FOR CARBON
AND LOW ALLOY STEELS
Applicable Only When Permitted in Table UCS-56

Decrease in Minimum Holding
Temperature Beiow Time [Note (1))
Minimum Specified at Decreased
- Temperature, °F Temperature, hr Notes
FCAPp A o B 2 8C 2 Y
g N osor PO ~ - 32
150 g 10~ (F70 ( Cz £-32
200 .\ V. C 20 (2) -8
a
NOTES: At SNCC L2 2 i et

(1) Miaimum halding time for 1 In, thickness or less. Add 15 minutes
per inch of thickness for thicknesses greater than 1 in.
{2) These lower postweld heat treatment temperatures permitted only
for P-No. 1 Gr. Nos. 1 and 2 materials.
I) u,.s")l).} .;ll.l.‘..u: ul.o) J_T _Lfbl.a d..i.ua% as s)las LJ"‘“))J 6)'.\_45.3 ul_..o)
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o For eliipsoidal heeds — minimum 2¢,,
but nat less than 1/2 in.

Minimum 2r,

Tangent line

Far other haads — minimum 2¢, + 1/2 in. Minimum 1.3
i

t
iy —» F— Minimum 1.31, *

=~ A
% N N B NG N N

- =

th

t— Miaimum 3t + 1/2 ia.

+« Minimum 3¢, + 1/2in.
but not less than 1 in. inimum 3¢, + 1/2in

A but not less than 1 in,
(a) Single Fillet Lap Wetd

For ellipsoidal heads — minimum 2¢,

but nat less than 1/2 in. B
- For ellipsoldal heads — minimum 2t
) but not less than 1/2 in, Tangant line - Far other heads -
Tangent line " minimum 21,
Plug weid + 1/2 in.
#— Far other heads — minimum 21, + 1/2in,
I — F— Minimum f
ty L
R I—~Minimumt‘ . Iy g
A —— e 3 i
- — — J fh g
AN NN Y 4
Y/ AL L d
| i Not less than o ,___LJ th
Minimum t‘
. Minimum 3d = -
Minimum 41, or 4¢
whichevar Is less Minimum 3¢, + 1/2 in, e
but not less then 1 in.
{b} Double Fillet Lap Weld (e} Single Fillet Lap Weld with Plug Welds

Minimum 37, but nesd not exceed
1-1/2 in. for all heads
\

g

|e—»-1— Skirt optional
; d— Tangent line
¥

I ts t— Tangent line

R
rf// v i AN th
} hf 1N}
Whan ¢, is equal to or less than tg or

tp, excesds £ and a tapered transition When ¢, exceeds ¢, and a tapered transition

is not required per UW-13 (b} (3) is raquired per UW-13 (b} (3]
{d) Butt Waid

FIG. UW-13.1 HEADS ATTACHED TO SHELLS
(See Table UW-12 for Limitations)
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- Mintmum 3¢, but need not exceed
1-1/2 in.
Tangent line — et
ty Minimum ¢,
! ' *
L VD T TS,
AN *
L
/P- Minimum 1.3¢,
Tapar optional W - 2r,

{w} Single Fillet Lap Weld

{g-1) fg-2)

e

Butt weld and filtet weld, if used,
shall be designed to taka shear at
1-1/2 times the differeatial pressure
than can exist.

Need not exceed 1 in.

Tangent point 21y, minimum

bt— 1/2 in. minimum
?\\ / Pty 1D,
\
[ R 3
. LY

fs2 A\ ARE 5 b1
i

IOV B

a L)

16 deg. - 20 deg. Seal or fillet weld

(see UW-13 {c) (2)]

{f} Intermediats Head
I31 and fz3 may be different

(h) (it

Sketches (g-1), (g-2}, {h), and (j} are not permissible

Bevel optional 2_1;2, masiminm
See Note (2) 1 f ' 1t minimum

/-\’- t ¢ See Note {2)
/\ \ 0 /m

Pa
< \ \\\/

Avoid sharp braak

-

l"‘ -_— e -
As dasired /

1-Y/3¢ minimum

Depth of offset = t4

tor £y = 5/8 maximum [see Note {1]

NOTES:
(1) For joints connecting hemispherical heads
to shells the following shall apply:

(a) tor ty =¥z In. maximum;

{b) maximum difference In thickness
batween t or ty = 35, In.;

{c} use of this figure for joints con-
necting hemiapherical heads to snalls
shall be noted In the “Remarks” pan
of the Data Rsport Form.

{2) See UW-13(bN4) for limitation when
weld bead |s deposited from Inside.

(k] Butt Weld With One Plata Edge Offset

FIG. UW-13.1 HEADS ATTACHED TO SHELLS (CONT'D)
(See Table UW-12 for Limitations)
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Thinnar part

Tangent line

< U2t - ty)

Length of required
taper, £, may include
tha width of the weld

Tangent line

In all cases, the projected length of taper £ shali be not less than 3y,
Tha shell plete csnter line may be an either side of the head plate center line.

< 12ty -ty

-e---t‘

FIG. UW-13.1 HEADS ATTACHED TO SHELLS (CONT'D)
(See Table UW-12 for Limitations}

Thinner part

T
i
1

LL
i < /2ty - .}
’_‘,——F rx ‘

Fa)
. (o) v
‘w 3 4 ’ il (‘ :‘ A o 0y —
« M’)JC/W)‘/’\/{) f’U‘f:;/ )
In all cases £ shall not be iess than 3y when ty, excoeds t,. Minlmum length of skirt is 3¢, but need not axcead 1-1/2 in. except when
necegsary to provide required length of taper.

When r;, is equal to or less then 1.26 1,, the length of skirt shall be sufficient for any required taper.

Length of required taper £ may include the width of the weld. The shall plate center [ine may be on either side of the head plate

Thinner part

— < 1/2(t, - 1)

Thinner part




T —— L

&y 1G5y g\alh jaadi aansan calgais

|

;..L:Ll J:_f_:a e l2 aaly ijl.h!j‘ \.:..l'l"c..ﬁ i.’:;-’

b .l.;.—-l!ij d;&.’.?}'ﬂ&)'ﬁ C-JLJ#f‘_

SMye s 09 Soslet

Epe. fLs_d!.\l,{.::.‘.L..

Fonila XX P-1
3 AT S S b edea AL A Syl ) (2,8 slasY

Fada \F
Gus Saled il Amld sy Sy culsis

b i code ol LT

(GJ‘E'“-’J‘-'”-’#V':;”“ G¥osoos

P-3
(12/VO fSlor pShp ) s30T 5Y 3

(1Y SS5ha 3UT S 65UT slasY i

L33 Silgsd slal Cu o sled e o
S Al A Y Gl 2t e S

2L el VYV culis el ¥ S e
e WYY LS s Bl Ol )
S g 5 e ol Slles (2L o1 Kl

o0 f,“z‘

P-4
(233 Y 52 /V0 i p,S0m3) 55T (slasY 3

(LYIVO S LT JS) s30T stasY i

St i
Sl S A Pl oSOT sltn L P-4 ilea

SLAL a!}§:=JL.. ;3\ F4

P-5

(A3 Vo ST SUIT ISy (65U (sbasY s

P-9

NECR{VRTIEED P

UCS-56 Jya> ASME J.'(‘_gl.hl_g”ia\.‘.‘ TR ELGVEr L SLA [T SO V) JR - PYRGIE S VYO S-S <

i P um:i},a

o8 TS S oo O sl sossolpe]
S 3 o (1o Oldes g
B CJ Co P L g



en o MG5G OB Jaadi aaoasan aalgas,

Iy |

NY-8409-102

T LS o 0o ()b

P LB UI}.“: ’

S 4ieF Lhe> 0 fait

For unequal-leg fillet welds, weld size is measured by both leg lengths of the largest right tri-
angle that can be inscribed within the weld cross section. For calculaling the allowable load
that can be carried by a fillet weld, use the throat dimension. For shop drawings, use the leg

For equal-leg fillet welds, weld sizz is measured by

m ]
i fillet Concave
onvex Fillet weld fillet weld
N R\
i Th i
eoretical throat ]
Y N
i)l gl e i "7—'] 3 o { F—x— 1
Sizeof =~ (el s - Size of
weld Equal-leg fillet weld weld
" Concave
) Copyexfdlet _ Fillet weld
eq *Leg .
me Thearetical SIze\ ! I:reggflcul
’ p throat =
- =
{ L;FM.U/U L_/“L‘ - . 2 [ . - ~
G i }4— Leg size -—-—] } - { : f-— Leg s:ze—bl f

e ol
7 Unequal-leg fillet weld
Fillat weld size.

the leg length of the largest inscribed right
7 T isosceles (two sides of equal length) triangle. T/zefg[}re, il
9 __‘{" _:/‘.9
= -‘j"" ,‘{/;' ) JS _ _theoretical throat
Bttt 2 o L /vl i 0.707

dimensions,

" .
" Maximum

"HAZ-1"

“Haz-2" "Haz-3"

*Locate ofter etehing sothat maximum gmount of heat -af facted zone material
is at the nofch.

For welding procedure the heat - affected zane naed not beimpact testad when base
materiol is exempted from impact tests. { CODE PAR. UG 84)

Waeld metal and heat-affected zona locations for impact test speciment.

s il ddlnis § g 38 A 0 uiu!.o)Td.n}a.s o913 slals

' ' BB N
Cotl entze 1o s Tf‘}//ff-"? 4
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RECORD OF WELDED REPAIRS

This is to certify that the fusion-welded repair made by or under the direction of the undersigned

on o and consisting of
tdate of repair)

tDescription of Repalr)

IName of ociginal manalaciurert 1Type Vesvelr {Jurfadiclion Nat INst] He, Na» LR N [ PTIT R

Located in Lhe plant of

IName of Vaner)

Al

(Addrest of Plamt)
was made in accordance with the requirements of the National Board of Boiler and Pressurc
Vessel Inspectors Chapler VI for Repairs by Welding to Boilers or Pressure Vessels and that the
welding was done by

.

who has met the test requirements of said rules.

IName of Quaiified Welder)

(Note: Draw a sketch to show the repairs on back)

Name of Repair Firm

Signed By : Date

Address

Date

1Aniorized Inspecinrs Mgnatares

Name of Inspection Agency Emploved By)

fars.)

Record of welded repairs. (National Board of Boiler and Pressure Vessel Inspec-
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,_W:D:‘_E_Eﬁ_"_i:m____ o i i Discard }
i B Dkt N 117 W YT
:Rff f_ '_J_e_:d_____m,, B EEN &Eeduced section See Fig. 6.5.

App.14" %;5%"‘ "~ IseeFig.64 . ° %%:%%’* B E— App.10"
Facebend | |Sesfip.64. | vesuctectod | |
Redacedsection] | Sidebend | | ]
Toiscard | | ] Discod | | ] |
<+ App. 10— & - App. 10" ———»

[ Y3 L \Vi ]
For plate 1/16to 3/4in thick. For plote over 3/4in thick.

_ May alsobeused for plate 3/8
(22 0\ 0 —  t03/4in thick.

/-_9 ///;__,..._,- M er \/ ._. 4
Welded Pipe Ceshi
Tensile test Tensile fest
45°-60° See Fig. 6.5. 45° See Fig.6.5.
Root bend Face gide —Side bend
See Fig.6.4. Hatizonial bend  bend See Fig.6.4.
plane
welded in welded in
5G or 6G 5G or 6G
position Root bend posmon Q
Face bend - _Sidabend
See Fig.6.4. Side bend .“'
Tensile test
Welded pipe 1716 to 3/4 in thick. Welded pipe over 3/4in thick.

May also beused for pipe 3/8
to 3/4 in thick,

Order of removal of welded transverse test specimens.
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Face and roof H Face and root
plate pipe

; 15 71 :
4 . iﬂ ( :
T ) [ 7 1

.3 ' . |
- L—S Mln ——-—.'l % !i'_e 6‘ Min_
Side bend
= 1 plate or pipe
= - 1 r—
b .g__T '—--——-( | “}—‘u—-g—_{
\ / =, T It= Plate thickness where t is over

1-1/2", cut specimens into equal -
s le— 6" Win. =] f strips between 3/4"and 1-1/2)
¥ * For material less than 3/8", see Code Fig. QW 462.3q.
I Preparation of face, root, and s /de bend specimens. / Vo g Q=

L PN VL o 4 7
- r.m/g,/q/’-////%//f/ -)J?'“-:/ C/.
e

o

P oS Al

3 PV RN .
_I Plate specimen
i il
4 Approx 10" —————————
| g
L_"g '

<« Widest edge
of weld

=

- W = Approx. Ig where tis1"or lass

W= Approx. 1" where tis more than 1"

Pipe specimen

"
= §fa
i 1
‘‘‘‘‘‘‘‘‘‘‘‘ | e 3
= I Widest edqe 3
- } of weld 4
___________ J e e s, W i ..,_..-___.L
IR 2 TRl —7\—————~—E .
2 - -J » “ y
o q ’! R 4
10" Approx.—————————¥

( Note that the pipe specimen and the plate specimen differ in size.)

Preparation of reduced section tension fest specimens.
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|WELDED JOINTS MISALIGNMENT ON VERTICAL AND HORIZONTAL
EQUIPMENT

(WHEN COMPLIANCE WITH CODE IS NOT REQUIRIED)

4—'5&10) N\
PR

PLATE THICKNESS "S"| MAXIMUM PERMITTED MISALIGNMENT "T"

UP TO 10 mm 1 mm
10% CF THE PLATE THICKNESS CR 3 mm,

OVER 10mm , UP TO 30mm

: WHICHEVER IS SMALLER |

:l CVER 30 mm ‘ §/16 OR 6 mm, WHICHEVER IS SMALLER
1 ;i ;

' VERTICALITY TOLERANCE OF VERTICAL
EQUIPMENT UPON ASSEMBLY
f  (EXCLUDED EQUIPMENT WITH AGITATOR)

0.8mm FOR EVERY METER [N HEIGHT,
‘ WITH 20mm MaXTMUM

_—

1 —
. . 5
. { FOR EQUIPMENT MADE '
' | OF FLANGED SECTIONS, ;_ i_ i

VERTICALITY SHALL BE {
. |CHECKED FOR EACH :
| SECTION. j
; ! :
1 I
i :
t PLUMB LINE N :
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ADDITIONAL TOLERANCES FOR HEMISPHERICAL HEADS MADE IN

MORE THAN ONE PIECE

MAX. ALIOWABLE DEVIATION FROM THEORETICAL DIMENSIONS |

. + 0

Di .3

+ 3

Do o
R ACCORDING TO ASME SEC. VIII DIV. I

WELDING LINE

—— i

Di = INTERNAL DIAMETER AT HEAD ATTACHMENT

TANGENT LINE

DO = EXTERNAL DIAMETER AT HEAD ATTACHMENT

PROFILE ALTERATION IN CORRISPONDENCE WITH WELDS

f——1THECRETICAL
] RAQIUS

WIDTH OF GAUGING TEMPLATE

ui ACCORDING TO ASME SEC.VII DIV.

MAXIMUM  PERMITIED DEVIATION i

P
A ¢ ACCORDMNG TO ASME SEC.VIIL DIV.i

DIMENSIONS "L4" AND ‘A" SHALL BE DETERMINED ACCORDING TO ASME SEC. VI DIV. 1
UG 80 (b)(2). WHETHER THE PRESSURE IS ACTING ON THE CONVEX SIDE OR ON THE

CONCAVE SIDE OF THE HEAD.
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CERTIFICATE OF MATERIAL IDENTIFICATION AND

Q= . a TRANSFER OF IDENTIFICATION

St D e fpat "

Order No. Sheet — of

Purchaser : Attachmentto  ,gu.-2

p Certificate No
Description (2 oD A Rtlz) Date L
Drawing No “ ‘ é,«
LPart Notsl Marked | 1 .1 & 1= 4 ¢ 1 -3 F § -] )
Y AV s
oo (feipUs
Original Identification Found Identification Transferred
with Drawing No & Part No
e pls i,
§ SKETCH OF PLATE
L ngh ¥ v
sfieho® phof g
D

1
3
"||
_I|
1
i
1
L Number of scrap pieces identified
il (with approx. size & shape)
.
1: Material Marked by
|
< Material Identified by
1
5 Figure _ Certificate of material identification and transfer of
- identification.
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ULTRASONIQ THICKNESS GAUGING REPORT
Order No. Sheet of
Purchaser Attachment to
Certificate No
Description Date
Drawing No(s)
[ Test Equipment Calibration Blocks
Test Method Couplant
Probe Material under Test
Measuring accuracy Surface Condition o
Si.No. | Identification Thickness (mm) Remarks
TI T2 T3 T(av) -
L
Figure Ultrasonic thickness gauging report.
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QOvercrowning
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Figure Overcrowning of dished ends. (Note: The overcrowning

should be checked in at least four directions and the maximum value
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Figure Dimensional check of shells. 2
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EMBLEM
MECHANICAL TEST REPORT
Order No Sheet of
Purchaser Attachment to
Certificate No
Description Quantity
Drawing No(s) Date
1 Reduced Section Tensile Test oub )b ahie b kS jiulo 3T -
Specimen | Dimensions | Area | Gauge UTs YP  [Elongation] Remarks
No. (LxB)mm | (mm®) | Length | (kg/mm?) | (kg/mm?) | (%) :
(mm)
2 All Weld Metal Tensile Test Ok pled I8 s Ginle )T -¥
Specimen | Dimension | Area Gauge UTS YP  [Elongation] Remarks
No. (diameter) | (mm?) | Length | (kg/mm?) | (kg/mm?) | (%)
mm (mm) :
3 Guided Face Bend Test odub wiulad &) Hied il T ¥
Specimen No. Thickness of Sample (1) Former Radius Remarks
mm
4 Guided Root Bend Test oSub =aala didu) yied iule T -£
Specimen No. r Thickness of Sample (t) Former Radius Remarks
mm
e
Figure Mechanical test report.
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5 Guided Side Bend Test ol wlad — sl yied Linle T -0
Specimen No. Thickness of Samptle (t) Former Radius Remarks
mm -
, €8, s e e
6  NickBreakTest _ 5P 55oo o G S iule T -7
Specimen No. Type of Nick’ " Specimen Thickness Remarks
(mm) '
7 Impact Test & 36 iule T =Y
Specimen | Type of Notch | Size (mm) | Test Temperature | Impact value Remarks
No. (°C) (kgg-m)
8 Hardness Test it oinle T A
Specimen No. Hardness Value Hardness Value Hardness Value
{Brinnel) { Rockweil) {Vickers)
S N o ¥
9 Macro Test B b e L =i sbie Ginle 5T -4
Specimen No. Type of Etchant Observation
Figure Continued
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RADIOGRAPHIC EXAMINATION REPORT
Order No. Sheet of
Purchaser Attachrhent to
Certificate No
Description Date
Drawing No(s)
Material Type of Joint
Welding Process Surface condition
Stage of Test Extent of Test
Material Thickness
X- Ray Gamma Ray Film
kV Isotope 101 ]
mA Strength IQI Placement
Exposure Exposure Lead Screen: Front
Time Time : Back
SFD SFD Density
Focal Source Sensitivity
Spot Size P
A
6 ’3’, SKETCH
0 g : oA
/ 3 A
T L RS I
o &I IEUY b e i o
Figure Radiographic examination report.
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RADIOGRAPHIC EXAMINATION REPORT- ANNEXURE

| Attachment to Certificate No. | | Sheet of |
S1.No. Identification Date Film Size Observation Remarks
Figure Annexure to radiographic examination report.
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ULTRASONIC EXAMINATION REPORT

Saigulpigl iule 3T 135

Order No. Sheet of
Purchaser Attachment to
Cértificate No
Description Date
Drawing No(s)

Material Probe (1)
| Thickness Probe (2)
Surface Condition Couplant

Direction of Test

Basic Calibration Block

Extent of Test

Reference Hole

| E3

Dia

Test method

Reference Level 80 % FSH

dB

+6dB |

Test Equipment

Test range

Z
A

72y SKETCH

Figure

Ultrasonic examination report.
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ULTRASONIC EXAMINATION REPORT- ANNEXURE

- e

[_Attachrent tg Certificate No. | : i Sheet of

Scanning Indications | Direction | Reading | Stand Type of | Remarks
surface of Interval Off defect
SLNo | % Amp | Measure- | (mm) (mm)
ment

Figure 3.17 Annexure to ultrasonic examination report.
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MAGNETIC PARTICLE EXAMINATION REPORT
Order No, Sheet of
Purchaser Attachment to
Certificate No
Description Date
Drawing No(s)
Ui t Surface under
Magnetizing Process Examination
| Magnetizing Current Surface Preparation
Technique Magnetic Particle .4~
Direction of Field De-magnetization —> /1~ Cpadolins
Field Strength Post-Cleaning —
SLNo. | Location Length of Defect | Remarks SKETCH

Figure 3.18 Magnetic particle examination report.
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EMBLEM

LIQUID PENETRANT EXAMINATION REPORT

Order No. Sheet of -

Purchaser , Attachment to '
: : Certificate No

Description Date

Drawing No(s)

Code

Description of Surface
Temperature of Surface
Surface Condition
Pre-Cleaning

Penetrant 2
Penetrant Application

Dwell Time , —
Cleaner
Removal of Penetrant

Developer
Developer Application =

Developing Time
Results

Post-cleaning
Remarks

Figure 3.19 Liquid penetrant examination report. .
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MANUFACTURER'S
ADDRESS
EMBLEM
CLIENT INSPECTION LLOYDS REGISTER
AUTHORITY
PURCHASE CERTIFICATE
ORDER NUMBER
ARTICLE 2:1 ELLIPSOIDAL HEADS
MATERIAL OF HEAD SA 515-GR 70
ACCORDING TO ASME Section VIII Div (1)1989 + Add90
STATE OF DELIVERY COLD PRESSED AND SPUN HEADS
NORMALIZED AFTER FORMING
MARKING ON THE HEADS SPECIFICATION, GRADE, HEAT NO.,
PLATE NO, HEAD NO & INSPECTOR'S -
STAMP
INSPECTORS STAMP (,@w%
[ SL Description Dimension Dimension Measured Remarks
No. Required | D1 D2 D3 D4
(mm) | (mm) | (mm) | (mm) | (mm)
1 | VS Diameter 1600 1594 | 1600 | 1597 | 1602
2 | Crown radius 1300
[ 3| Inside Depth 466 478 479 | 478 | 480
C 4 S F Thickness 20.0 21.3 21.5 21.6 214
‘g 5__| Knuckle Thickness | 15.75 165 1168 (167 | 168 i
Q 6 | SF 60 63 635 64 65
- 7 | KR 250
') ¥I—8—1-Overcrowning 20.0 8 10 11 9
o 9 O/S Circumference 5154 5145
8 % 10 | Inside Surface Satisfactory
‘Q 11| Qutside Surface Satisfactory
12 | DP Test Satisfactory ]
13 | Profile Satisfactory
1 14__| Heat Treatment Normalizing after formation
[ 15 | Radiography N/A
16 | Coupon Plate Testing | N/A B

QA/QC Manager

Figure 4.4 Sample certificate of heads.
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MANUFACTURER'S
ADDRESS EMBLEM
CLIENT INSPECTION | LLOYDS REGISTER
: AUTHORITY
PURCHSE CERTIFICATE
ORDER ' NUMBER
ARTICLE - ROLLED STEEL CONES
MATERIAL OF SHELL ASME  &—SA 312 TP3I6L E
ACCORDING TO ASME Section VIII Div(1)1989 + Add90
STATE OF DELIVERY o o £ CONE WITH LONGITUDINAL SEAM
A WELDED & NDT SATISFACTORILY
COMPLETED
MARKING ON THE SHELL SPECIFICATION, GRADE, HEAT NO.,
PLATE NO & INSPECTOR'S STAMP +
WELD SEAM IDENTIFICATION NEAR
EACH SEAM
INSPECTORS STAMP PINS
SKETCH OF CONE

OD

315° 45° \ :
L . /< |

225° 135° //

180°

Required Dimensions

DIMENSIONS
Cone Position Diameter Slant Height Sag/Hog
Identification Identification {(mm)av (mm) (+ or ~mm)
Cone No.1A 0--180° 2505/1802 2500 +3
Cone No.1A 45--225° 2503/1803 2501 +2

Figure 4.12 Sample certificate of cones.
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SHELL DIMENSION REPORT

EMBLEM

Order No. Drawing No.
Purchaser Date
Description Status of Shell
SKETCH OF SHELL
00
3 18° 45° \ .
270
20° s
215 135° Diameter
180°
Length ) ’
Required Dimensions ord J.’ T 1:—
DIMENSIONGS)f;_ e () ) I"""‘/" & P :
Shefl ' Position Diameter Length Sag/Hog
Identification I[dentification {mm) (mm) (+ or - mm)
Shell No.1A 0--180° 2505 2500 +3
| Shell No.1A 45..225° 2503 2501 +2
Shell No.1A 90--270° 2495 2499 +4
Shell No.1A 135-315° 2502 2500 +3 |

QA/QC Manager

Figure Shell dimension report.



1) - Ay gllalh Jaaii aasian Olaas

NY-8400-102 \ £ )5 o ladd | I Cod O)jbre (b

5395 3,5 SIS s 9 by
shig Jl sles

SIDE ELEVATION

;

Lasl 9 o> Jbn
Spiders at}

/ e

&
Two sets of spiders END VIEW Ll sles
shall be provided at
both the ends of
each of the shells
for shell ID up to
3m. For shell
thickness below
10mm and ID
above 3m, the
number of spider
legs to be increased

pial B GAls yhad sl
03 Bl 5w Gl
Slas aals sl 9o o
2D gub
Ol piaf aiay welis sl
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Figure Fixtures to maintain circularity.
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Angle Sections

Figure - Restraint on long seam for welding from outside.
Note: (1) The channel section shall be tack welded only on one side;
(2) the pipe shall be tack welded to the channel at the top and the
shell at the bottom; (3) channel and pipe of suitable size and thick-
ness shall be used based on the thickness and diameter of the shell.
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Figure Marking of center of dish. ~
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SIDE ELEVATION OF TWO SHELLS IN ASSEMBLED CONDITION
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O
G
O

O

T 0adb lgw sla asls | sl (slei | Sequence of weld shall be 1,2,3,4,5,6,7 &
END VIEW OF ASSEMB Lfﬁbflfn-fﬂs 8. For shell of 2000 OD, the approximate
length of 1,2,3 7 shall be 500 mm and that

of 5.6.7 78 shall be 10000mm

VA
/ s
< O LI
3m. For shell L/ N Tl A Y & D E Y
thickness bel =

I..Dmm and l?)w ; @ Solue V€N G5 sldsb
above 3m. the Y Bl ; 5 i

number of spider / S : 0 Job 5 pieddiod
Ieg:tobci'nmased dasaalAsY g
PLEPENSCIN IO
Db (50 A58
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Two sets of spiders
shall be provided at
both the ends of
each of the shells
for sheil D up to
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Figure - Welding sequence for circumferential seam welding.
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NDT SUMMARY REPORT.
Order No. Sheet of
Purchaser Attachment to
Certificate No
Description Quantity
Drawing No(s) Date i
[ st Seam Requirement Details of NDT with Report Reference
No. | Identification of NDT RT uT MPT LPT
1 DS1 100% RT R.No.l1,5 -~ - -

2 LS1 100

3 LS2

4 LS3

5 LS4

6 CSl1

7 CS2

8

9

Note:- Certificates for Back Chip DP are not reported in this Summary. This will be
covered in the general reference made on the compliance to the code of in the certificate

Figure

of manufacture.

Nondestructive testing summary report.
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AIR LEAK TEST REPORT
Order No. Sheet of
Purchaser _ Attachment to
- Certificate No
| Description Date °
Drayving No(s) -
[ Test Pressure ~ | Holding time o
Pressure Gauge Range Solution Used
Pressure Gauge Calibration Post-Cleaning
DETAILS OF ITEMS TESTED
Remarks
Figure Air leak test report.
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b PRE- HYDRO INSPECTION CLEARANCE
[ Report No. | | Job No. | | Date | ]
e { Equipment No. I | Description 1 ]
_ Drawing Nos.
- 1 2). 3)
= 4) 5) 6)
A BOM Check
LA DrawingsChecked |1 | 12 | 3 | T4 1 15 1 Té6 [ ]
A2 Remarks: '
— 1 '_
" 2
0 3
4
= 5
e 6
& B Visual Examination
B.1 Butt Welds
= Reinforcement Satisfactory Re-work
. Contour Satisfactory Re-work
o Under cuts Satisfactory Re-work
B.2 Comner/Fillet/Socket Welds
| Size Satisfactory Re-work
. Contour Satisfactory Re-work
3 Under cuts Satisfactory Re-work
[ B.3  Surface
‘] Free from Arc strikes/Tack Metals/Handling Damages/Other Surface Satisfactory | Re-work
. Defects )
l : : = :
: In case of re-works in any of the above three, please specify the nature of work briefly.~————
1
1 ‘VlPI‘/LE’T Required/Not required Results: Satisfactory/Re-work
B NDT Completion
~ C.I Ultrasonic Testing: Complete/Incomplete Results: Satisfactory/Re-work
o C2 Radiographic Testing: Complete/Incomplete Results: Satisfactory/Re-work
: C.3  Magnetic Particle Testing: Complete/Incomplete Results: Satisfactory/Re-work
| CA4 Liquid Penetrant Testing: Complete/Incomplete Results: Satisfactory/Re-work
D Reinforcement Pad Air Test
- [[Total number of pads to be air tested | | Total number of pads air tested el

5 Authorized Representative

Figure Pre-hydro inspection clearance.
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NDT SUMMARY REPORT EMBLEM
Order No. Sheet of
Purchaser : Attachment to
Certificate No
Description Date
Drawing No(s) ]
SkL.No. Seam Requirement NDT Report Reference
Identification of NDT RT uT MPT LPT
1 DSI 100% R.No. 1,4 - - -
2 LS 100% 2 - -- -
3 LS2 100% 3 -- - -
4 LS3 100% 5 - -- —
5 CSi 100% 21,28 - < -
6 CS2 100% 22 - - -
? .
8
9
10
11
12
13
14
15
16
17
18
19
20 l

QA/QC Manager

Figure Nondestructive testing summary report.




1P Ay glhala Jaadl aaosan calgads

=

it 5 i l IS Cod 9jbw (w3l 033 ulgic |

~ g ) S (1S
: EMBLEM
. HYDROSTATIC TEST REPORT
. Order No. Sheet of

Purchaser Attachment to
- Certificate No
~ Description s Date

Drawing No(s) ' 4

Test Pressure

e v’

o Test Temperature fﬁJ ' C_,;(,_, ¢ _i’/r”/ L

- Test Medium w d il / ~ i )

1 o . %’f‘-’&ﬂ A
1 Duration rw'f'_g_,az"; Ju &0 i I =

s Pressure Gauge Range wlo //

- 0 daws {_,_/ /Lx.u}

Pressure Gauge/ Recorder Identification _—>

.

"|| Pressure Gauge Calibration Details

Result

N

1l Date of Test
=

__: Attachments
1

1 Remarks

1

1

<

Figure Hydrostatic test report.
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Emblem

QUALITY ASSURANCE AND CONTROL DEPARTMENT

MANUFACTURER'S DATA REPORT (INDEX)

JOB ORDER NUMBER

NAME & NUMBER OF EQUIPMENT

CUSTOMER

PURCHASE ORDER NUMBER. & DATE

INDEX
SL.No. Description Page

] Third Party Inspection Certificate

2 Certificate of Manufacture or general certificate

3 ASME Formats Ul, ULA, U2, U2A, U3 and U4 as required

4 Inspection Release Certificate

5 Guarantee Certificate

6 Material Summary Report

7 Material Test Certificates

8 Welding Procedure Specification Summary with Weld Map

9 Welding procedure Specifications

10 NDT Summary with Weld Map

11 NDT Reports

12 Air Leak Test Reports 7

13 Dimensional Report o it

14 Non Conformity Reports DDAy yaS ity VAo p s |G

15 Pre Hydro Inspection Clearance Report s ’ - i
16 PWHT Confirmation Report

17 PWHT Charts

18 Calibration Reports of Recorders & Thermocouples k
i9 Hydrostatic Test Report
20 Calibration Reports of Pressure Gauges and Recorders
21 Rub Off / Name Plate Details

Figure MDR index.
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QUALITY ASSURANCE AND CONTROL DEPARTMENT.

CERTIFICATE OF MANUFACTURE

Purchaser Certificate Number
Date .

Order Number ‘| Order Status
Inspection Inspection Date
Date (First) {Final)

Item No. & Description

WELDED PRESSURE VESSEL

Design Code or
Standard
Size
Job Order No.
Drawing Nof(s).

Design Pressure
& Temperature

T of Construction

Method of Support

Internal Equipment

Non-Destructive Tests

Compensating Pad(s)
Air Test

Postweld Heat
Treatment

Pressure Test, Medium
and Duration

Design & Drawing
Approval

Eemarks

Stamping Details

Attachments

Authorized
Representative

Figure Certificate of manufacture.



1
1y MBS gL Jaasi aadsas Slgas (f;’(gg, ’\ , '}, [
NY-8409-102 Y. g R S o O3 sl /) o235 chyic |
\
Gt ) I L)
L - A :
',’;J :'.4.—'! "/ &’Z—

f i C- -
o)._s.,m.'il&o)lyégbkokwuﬁo)lﬁé._Ciks)liisj').#ﬁfj.;In]._a_su:gh»i.i.nb

g 5 OB
: o -

]

AT
RADIOGRAPH

/__‘L_\

y i ASTM
l ‘xﬁ O o (| Client/ Component D ¢

Welder ID . Date 1

Fo LYY O?J&d/

Location Marker @

r _ £ & 4T
@ =z1maGE Quﬁ”"/,’”‘iffzg
oty & Gerte 7

£ K]

£

§



A— -[

ikl Al il el L

<

1Py AES) gLl jaadd juadian calgas l U_V J

 NY-8409-102 \ £ 655U o plaids | IS S O3 oy i 10053 wlgic j
((S}Iaé.l) 03940593 0,933 93 (5 )93 53 (519 elad bl
Identification for Double-Wall Double-
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Location Marker
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RADIOGRAPH
, / Client /'
Weld no.
/ A Welder 1D
ASTM i
e : |
A TN
\ e
N e 5
1A
.
x
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Location Marker
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Client /
Weld no.
X Welder ID
Date

-:P
<

Weld Image

1000
X

Image of pipe wall T XOI (hole type) to be adapted to prevent ID

lettering fall on to weld image
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POSTWELD HEAT TREATMENT CONFIRMATION REPORT

Order No. . Sheet of
Purchaser Attachment to
: Certificate No
Description Date
Drawing Nofs)

Description of items Post-
Weld Heat Treated

Material Specification

DETAILS OF POSTWELD HEAT TREATMENT

PWHT Chart Number
PWHT Method

Type of Heating
Heating Rate
Required

Actual

Required

Actual

Cooling Rate

Required

Actual

Thermocouple Type
Recorder Identification
Recorder Chart Speed
Colour of Recorder Points
Recorder Calibration Details
Hardness test Results
Type

Required

Actual

Remarks

Soaking Temperature &Time
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