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Remarks Code reference

Manufacturer must assign an identifying number, Par. UW-29
letter, or symbol to permit identification of welds
made by welder or welding operator

Manufacturer must maintain a record of welders and
welding operators, showing date, test results, and
identification mark assigned to each

Records must be certified by manufacturer and made
accessible to Inspector

Welder must stamp symbol on plate at intervals of Par. UW-37
3 ft or less on work done on steel plate ¥ in thick or

more; for steel plate less than % in thick or nonfer-

rous plate less than % in thick, suitable stencil or other

surface marking must be used

Records must be kept by manufacturer of all welders Par. UW-48
and welding operators working on a vessel and the

welds made by each so that these data will be avail-

able for the Inspector

No production work can be done until both the welding  Pars. UW-5, UW-26(c),

procedure and the welders or welding operators UW-28, UW-29, UW-47,
have been qualified Section IX

Procedure for clad vessels Pars. UCL-31, UCL-40 to -45
Lowest permissible temperature for welding Par. UW-30

No welding should be done when temperature of base
metal is lower than 0°F

Heat surface area to above 60°F where a weld is to be
started when temperature is between 0 and 32°F
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QW-500 Standard Welding Procedure Specifications (SWPSs)
3503 3555 I B avas 53 S WPS (sslgiy o 3 ol saal ASME Section IX us QW-200.1(d) s 4l 3ilks

Nonmandatory of ol ye a5 dus dal st oS o aacas ool a0 S 555 o S  WPS (s 55 Lal, &G Olsmy
s SMAW, SAW, GMAW (slausl 5 sl = p3Y Sledlbl ol p 3 cnl (Col Il 2 on <l Appendix B
B ki s e 05 opl el 0 O 53 s sl ple sl 0 e3Y Sledlbl ples 5 oo GTAW
o 3 Lal 55100 (63, LS SAW. 55, )3 Lablos 518 Jle Ol simy Dl 03,5 23 1y 355 pod a5 jo a5 4en 4 oS
5t ol s ol GTAW Sl slaasl 3 53 Slul w015 o o8 cnl 51 e 55 (51 355

o1 G Dl a5l 5 oS ealial (el 4 S Sl SMAW



kS IS 6 \KS WSTD

LSS co Oy o

(Company Name) s 5 ¢t

6&))%}&)‘J¢J‘{.LWPSMﬁb}}b&&«ﬁb}jﬂ&))dﬁJJ;@;JC%J&F?bfﬁ)‘WJ‘)J
bﬁab@\rbaMaU;kMﬂ}:ﬁ&Jwchlm";CASfZ(:LJiL:L@Tru)JASJJ}JJ?MQﬁ

(BY) ouiiS o185 oS s

oiis 53 WPS . (authorization or certification) us s a8 ¢l 55, ASME Section IX s 4 3
ol Il 53 05,8 A6 5 il e 1 ey el B 355 3631 5 ol 2 Soke cl Comnl s o Ll o
S spd e eals Syt SO B s WPS Vsams 5o S35 S0 oS 4 pU BY (65055 45 ol ol el ) |
o o> (Approved by) suzs a3t 5 (Checked by) eaus' b (Prepared by)sas «g ol O ol amivo 5o
28

(WPS No.) WPS .,

S h 53 CdS pe ;ST bl iy SSWPS S (o108 ol 61 » 25, ASME Section IX s 45 31
5390 03 ,m OF 534S e ol b polant L UNIQUE) LG oslet G WPS s Laks sl axils 54

Al ol SO glils g aS sl alils s WPS

(Date) i gt
..>>J§JAJSSWPS .Lyblir/.}-.\i@)b (o ol s

(Revision) swjb o ke
e WPS m_z;:j\w_é.;};&,@:og,wm@\); 338 oo a5 b e sl WPS G (85 Vosane
Jlasl 3l G A5 S s Jes WPS 51 Jleise b asl fﬂmmu:ﬁum;;go;,ﬁ),uﬁaéu oy s 4l
L QW-200.1(C) il e sy Slodbl (6l 235 o bt LSt 5038 1t 55 o3l oslad p3Y Sl i

(Revision Date) 3L <30
Vsans o S5 opl 5l i S shailen 33,8 SSWPS sl )b il s cnl s ol Jasiiie Ol 51 S lailes

Jﬁf\ﬁja.@ﬁ)&yfuw):wjbc")l}'jc)m.\ibdS)y&cJ\)SJM&dG))WPS

(Supporting PQR No.(S)) POR s oL b o,les



kS IS 6 \KS WSTD

LSS co Oy o

oS ool oY S ol 6503l 8 s WPS s 16 PQR ol b a3 1 s QW-200.1(D) 5ulee
o=l 05 5050 el 3L PQR 51 i o (essential variable) bl gl iz asls oles 0sls i 5 gl p A8

.@;mj}@“)uﬂ;&ij\uzﬁ&gw\ﬁdu

(Welding Process(es)) «,\5s g s sslinul 3550 slady 5 b aul 3

QW= s Ll el sz o5 5 ol (essential variable) .l i G ol 4 K5 Aol 5 5 QW-253 s
S5t T e WL WPS o 5 51 i ) 53 s a4l sl sl il ize G Ol 4 0T 51401
S Al b sl b el 0L 65kt ol b (658 g (sladul b ol g eslizal &S s 4y 358

(TYpe) ;18 g syl ploxil o g
(Semi- L85 = 4o (Automatic) ;i85 = (Manual) zws Bls s K aul 3 G Jlesl Cilisos sleds,
2L (Machine) .zl L Automatic)

(Joint Design) dlas! » b
3 5 C).}WPS fjsj\w@\); Llossd patdy QTL;\J... SO Janlly s &8 L] C)b Slasein
3,8 G UG LS s gl (S Lb oS Slebad 5 S 15 Ol e (Joint)dulcsb

(Backing) .y <.y
¢J34_5_>C,\_..L.l)| u‘.k_n J:‘)—l) r-\_&&&?)l.;ﬁd N_J\JA(JJNMJ.:MS‘)| 6ﬂ§j(>.dﬁéa)‘}a)jﬁ;a4{jf|jb .]m“‘j..:f[.q

Oy as eSSBS 0L o s 3l aamd Sl o 5 i i Ceand 3 i S0 e bl b 0las b= 51 Ol

Jﬁ&a:@\@@lﬁ

(Backing Material (Type)) & <oty slge x5 ¢ 55

w‘w‘)‘hwW%J)yé‘ytfjw}C)JeM%)\c)w‘MJQJ%&EMJ\.&UQ)V}J

é}ﬁ%w‘(Bead)dj&;j}éL@del J‘)j &LNJMJ: nﬁﬁo‘)u\ QT‘UWPS‘)J .&Lywksdﬁbdb
G e 3 e il b a3 s Ll syl e (DStOrtion)  Sasey Jlesl 4 Sas Jig ol ol
b pan 350 35 780 g 508 Gy e i 51 S G lem b s s UL (OIS e el e 4 Ll (s I8
a:\:QL..i.jL@_}TLSL@MLZ'JHJSJMﬁ\ﬁuc;)yq&p).jﬁ&n\bﬁﬁwps&.wﬁyswq)uﬁ@w

s



kS IS 6 \KS WSTD

LSS co Oy o

(Base Metals) 4L i3l

sl sl s el sl e dd WPS s 85 LB Clllas o tege o 5 ()E 5 3550 56 aload S5 5 g5 53
el 3 58 S5 5 35, Ol gle S g 055 05 S e S K wul b Dlasiia

(P-N0.) P aasein sas

R Sl S Sope 03 Nsd e Gk e P el eaue Cou b DL PQR S WPS (s 5 slaws Jials g
Lo sy g bl 355 o ke 55 GIOUP NO. 5ol 5 S sy oo L3l 03 w50 O s3] 3V b oS
el SO Sls a5 sy S SWT S 5 G

(Thickness Range) cubes o gdses
o3 sdme 31 015 o WPS slaas 00 208 6l QW-A5LL il s oS3 a3 ol 3 (65 g e s
5,8 eslanal iy Cwlbks

1716 in. (1.6mm) 51 S b -l

1/16 in. (1.6mm) < culbs< 3/8 in. (10mm) -o

3/8 in. (10mm) < culs< 3/4in. (19mm) -

3/4in. (19mm) < csles< 1%2 0. (38mm) -

G 5 1%20n. (38mMm) culs -

(Pipe Diameter Range) J ¢ ks o5 g
o=l e Gl )50 ) ad b o p’y Cales o3 5de S5 5ol (Al A ()5 550 andad 4S5 50 0
QW-452.3 iy o o e ialD cole L 5l ks JOD. codle U >l s 5,s SSWPS 5l cas
ol 03 S jaseia |y Jab 03 5dos

1in. (25mm) 5l zs >l s — il

1in. (25mm) < > = ki< 27/8in. (73mm) -

b k3 >27/8 in. (73mm) -

(Filler Metals)sazs 5 ol
esla ol 5, 50 ol 5 A5 ﬁ)b)'l.:.} S by b S w ol ol s dlasl sl ol (K 5 6&.).;_3()&}':5\):%)&\

xﬁ&buouﬂQ‘Jbu\j&M)jlﬂwﬂuilé\f



kS IS 6 \KS WSTD

LSS co Oy o

(F-NO) F aasein sas
RN O WV R P W W | Ol & Johr b QW-432 55 a8 colas s oS0l (sl sy s S F-NO i
LAUZ);.-MJLAJ)JZQ‘ L;)K.Z}}waww‘jajjﬂ&iduPQR )WPS Slass u:ASu.sLé;.,;\ J)\ja o

ol 03 g

(A-NO) A sus b s b 5301
Dy TS 5 e C‘f::.«l\ A .. QW-404.5 bl sl s )l J.AT sl 5,90 53 L A-NO s

(Spec. NO.) s 5 58 Slasin o )led
l_'ASME).) é@mrbﬁ‘ el auﬁeuﬂjlﬁ&:)w LSJMJM(-s‘jAWS .]Qw}s G)Lau.:w.)j.x}-

RGO P WS 30 SF ..«\JM

(AWS No. (Class No.)) 55,31 AWS 5 luikul 5 oIS o les

a3 IA DL S ls (S 55 sla s Sl (L SL (sl a5 3 L g mSUl (S 6L gl S SS (slasliled
b e eslizal B XXXX

( Electrode- Flux (Calss) ) ( jagr s5 ) SN oS
55,50 6 SFABLT U il (6535 5 Ko sl S w0 by e slaslllind 5 Sliasiin £5 a
235 T3 Lod 55 5UT VSSY)A Sl S 555 501 6l SFA-B.23 5 o S el sV gla SO

(Consumable insert) gas &z oY
ool l S B me sla QY ados b 5o 6358 A Sl Oliebl 5 5 Ll ~ b Clasin bis jshu 4 a8
S g3 )5 s omulots S3ASME Sec.ll, Part C, SFA 5.30 ;5 s G ms sl oY opl Slasiin . 5,58 s
Soalon (b 2e i o L QW-432 Ll il 5 FINO (el SFA 530 bl 5 oY wlasezs 5 U

b

( Other) )ﬁga 3,90

Db;w;bww\)bdu\.&dw&y;ouﬂjbs:)wjiiblij o.lJ)LAu\Scd)chb

(Positions ),\Ks s> can s

il el BB IS Cond s Sl 5o S Y5l
Flat - ()



kS IS 6 \KS WSTD

LSS co Oy o

Horizontal ! (¥

Vertical s 50s (¥

Overhead (s, YL (f
sla cons s QW-461 1 5 ASME Sec. IX s ikl 53 il o QW-405 6, 1800 o cunsy &0 bgs o 50k
g sl a8 Ll Canss 1l aSke Cand pl s Sl algnig 2ol il 0dd S5 (g IS0 il

3

(Welding Progression) s i <

Ylﬁg&;tﬁj\d}%g;_eéawég_jﬁd\ﬁﬁbwd;;ﬁwﬁsdj&iﬁéjfiﬁ g S ol 3
b (Upward )

(Preheat) o35 ¢ 8 i
S e b ke A L Ul B e GBI s (il T e e VP Aol w BBl L 055 0 8 R e
-l QW-406 05 5

(Post Weld Heat Treatment) (oL 5 ) ¢)\Kd s> 51 o 5ol Slbkes
ssd o by s 3 e SOl QWM&WWPS )>JFJ@IAJQW-4O7 o gy oo

(Gas) ;&
w\)sﬁwjgaw.J_JQ&Mlj\d.i':lj‘;;)ﬂjlgll‘:Wﬁ&b‘ﬁwj\fr@;@&jjlfﬁ
DAl G ol s L1 d\ﬂd>wﬁ>)\y.;)&&a\};aQW-408J;ﬁquwlﬁWPSj\M

SaS — Liblous S 0L Sal (7 2ty — (SaS = Bl 58 oS 5 s (F 2y — (SaS — Lails S8 g0 ()

( Electrical Characteristics) S I olaseis
el els sy a7 Ol s amem IBIL 5 o505 LS s alil e (S SN0 2 kb 5 65 5o i
Lo Jsb a5 e 00,8 el GRIBIL G 5B Ol omen 55 o i kS 53 S el Jsb sy
g Jols Slasie ol il o QW-409 sy el (S S0l Slasitie ol onbizo 355801 a1l 0 55

.)Jﬁﬁjw} oJ}W}ﬂTaJ}Wc%@cG\iﬁ

R



kS IS 6 \KS WSTD

LSS co Oy o

(Tungsten Electrode Size and Type ) ;x.&s 35 I g5 5 o310l
o b o g e 55 YU gl a5 Loy S cpl il Sai G eme 285 55 S GTAW SO

3 g

(Mode of Metal Transfer for GMAW) GMAW 41, il 5 sl ¢ 5

JUisl gleds,y . 5,108 o iU Ol 515 JUsl iy, g5, » Bblows 58 S5 5 0L > wud  GMAW (oK 5 s
L5l ke olde s

(Puls) s, 5 (Globular)! s ks « (Spray) silzsl « (Short Circuiting ) o6 s Jls!

(Eloctrode Wire Feed Speed Range ) s oo 4355 <o

Bad o e e a4 B e S S e el

(Technique) I8 Gy, 5 K
D3l ASle s cpl o3 Bl gl ol a)lee il 0 QWHAL0 Ll L o By SO IS
(sl asl) s b ols hgr (o) 025 )
S8 e 30 L SaS o3l LY
b om s Al GO s Y
e Tt ST
olus O
S Ly el bl esgims 5
Sl A ahas bl S G
b L b SO gl oy S

>

6\)5&5\2—\'

WPS 55 55 o3 oIS

Sl pize (ol b a3 ASME 5kl bl sy JS &= 55 WPS S oS o gl 5 g A ) O5S b asl
:Lﬁwwﬁmsmysﬁy
ol gla s @

'Y



kS IS 6 \KS WSTD

LSS co Oy o

d- POR L WPS O i g sl gl s Lois o dze s aze: (ESSENtial Variables ) oo/ ols iz
RN

L WPS &0 rss eosl Sswe o La iz ol @ SUpplementary Essential Variables ) LG ols iz
L Ah ol kS S S b O] gl o)lil b Slasiie 55 &S W5 e L POQR

d> POR LWPS (o ni s el gl uis & s Lazer (NONessential Variables ) oy, . ols ,ice
g s

Lloas 53 QW-262 6 QW-252 slasy 55 dul s Cilises sla oaze ASME Sec.IX us Ll

Ol e ol la it 31 aslizad L Lol 5 1mee WIPS (G il Jlasl (S5 a6l oS ey oo ko i Tl o
S el el AaS 5 olil s b ize ) eslizal S 0l o 10 S WPS s 1) Jlasl 7 b e
338 om0 S gl peslinad 5,50 5 05V e WPS ,PQR

(PQR) s> Josdlysims 4 dals

(WPS) e 505 88 ol s s 0L 48 ol 0T ()8 ol 523 b (sleulesl plonil 51 Ba
o 53 llosT st 551 o 35 5 cab o 3510kl 3 gudomn 3 Bl BB 5 sllae (SO ol b s Wl e
A s Sydee ol g s Led e 4 S e (PQR) I8 5 Jadlysies Aol 35158 0 4y o 558 o of ol
Lleds Olo iy 4 QW-201

PQR ¢ <ls5>

aS colois S35 ab g e glas bl 5wl das o S PQR 6l Sslite slgs b ccilises gladS 5 Las il
b sl Ll il is BB (g B bl OS5 (IS al b a5 e el el Ol e o Lais L
Ly 2O @ S Sl b e b ran oS Sl l

POR «g >/,

L S oo S5 gleS 55 L (55 o «uiS 55 tESE COUPON 5 050531 455 L SAMPlE o7 «) test plate s -l sl
Sla ged ol @sad 3 olKilesl s aesli b slKulesT a4 p3Y sl sa3T plonil (5l 5 s oslel JJai 35 50 3l
B s laslas 55 3Y Ll das o 513 lesT 550 5 03 S 45 (SPECIMEN) & 5051 (b 4y (¢ S S
o N oysl a5y IS L s Ikl oS 5 S glajlas STL00l et jasiiie eslited 350 3kl b AS 53 0 el
LS o g 1l B WPS O 55 5 s ods o seas |, WPS 0l 5

D3sd o b a5l POR S w2

eilin (5l & g0 (5 g 5 (5 Sl eslel )

Ll bl 5 €snsl ag Y

S5 et 5 b Ll Y

(L@;Tmﬁuzﬁ;g&u%yﬁ)@ugu}c,;-f

VY



kS IS 6 \KS WSTD

LSS co Oy o

Gty Slisa 5 oo 3l 3,80 15 &ge Jansy 55 Ul 355 45 Lpd o antles 5 5l se (ou 40 Wb 500 Y sans
Ssed JSi QW-2ID) doil 0L anl lobls e ;05 @ols 4 il by e WPS L Gillas L s <6500
doals Gl s = oK b Csl ) Oe3T W bl PQR Llg asb ol bl (e 5 ) 03,50 5050
NS ERT

5 sl oo 3L andls Sillas (QW-431) s luslend 3 i S5 slie b bl (ld i slp s €e sl 5 g
o b (fillet) gl s s> 0 by s 50 5e salive gl ool ol QW-463.1 15 ) 5 G5 51 €030 (gl 10
35 axxl e QW-202.2(d) pomeen 5 QW-202.2(C)

L3l e (6,803 3l S 51 S ST s (ATANSVEISE) e ¢ 55 51 et (sla 4 gl 45 Sl 0¥ &Sl S
<l €50 3l QW-451.2 5llas a5 das o 1y o3l ool QW-202.1 cisl Soline zdSls glols o 6 5 al 56 L
Sslize anl 5 xS L b s SGIKG Slw past 5 i 4K 500 53 05 sle 35 S eslinud Sk e
s eslinal ey 5 ay Jsb e Slisll 5l (ade) 5 ey ) o,e Siest Shlesl sl ol 2 L

odd ags sla wigasl LRl

ke ld led s ln 5l 2o sletales]

(Visual Inspection ) i sl

(Tensile test) ois olSoul (¢ S o3l gl 228 il

(Root Bend test) s> codhe gl p adoy S bl

(Side Bend test) i codl gl il Srart el

(Face Bend test) x> codle gl 5 (o3 )5, Siast inlojl

(All weld metal tension test) ESW s EGW slas] 3 SGKe Lol s pans gl Jagr 6 51 i8S iulesl
(Impact test) « o 5,5 5 Ko i cpeuns Sl 4,8 Siolosl]

(Macroetch test) _x s Lo e 356 5 cudlr (sl 55k (bS]

(Non destructive test :RT, UT) Gyl J51 L 31 S g5l Siolesl

ol 5 e s slebesT (Fillet) oS st ol oo

(Visual Inspection ) eix b

(Macroetch test) &> 55 b 5 cwdl 3l Olanbsl gl gl st oialas

(Side Bend test ) > cudl 5l » sl et bl

(All weld metal tension test) SGs ol ons gl oax b 5l 23S bl

(b jre Cosgte ) POR g ol

cagsan S L 3 POR b e gl gl o3 sdoes B sV kS s gledalesl 51 30 Oley 5 4 e LialS Cgx
3t oo dodr POR GWPS 5 an s o iy s s 51 ol o b e 51 GG ok ool it
SoS 4 LLWPS s 5 el (K5 55 035 pasiie Cgr WPS Wil Cibse s ) 5 2 QW-200 L
QW- G w55 L Ll syl 3L PQR &G w WPS s s il s S w5l (PQR) Las J =8 sledabes]

A4



kS IS 6 \KS WSTD

LSS co Oy o

QW- 6 QW-262 s Jslu s 55 3523 WPS i codS e sl PQR S las 0161 QW-262 & 252
A1 POR Gleslin ol 5 o b5 55 b oS Jlee QW-218 6 QW-200 s ol 83 a5 p3¥ ol 4 5 13 4l

. &:a..w‘ ol ‘)5) 4)\))\;5

(WPQ) L, 52 comdho auls

Aol oplply 35S slizad A3l axdls 1 LIS ol ool oo o5 (633 51l 23Y (55K g pll (s oS ity xS
o gsbal b a4 5 oL Welder Performance Qualification ai s ol s 8 oo 1l S 5
ol Al el S5 SL sy se aS L skl 3 IS SVl Aol (S8 el e WPQ
< Welder Qualification Recorde ,Le —iise s WQR JIWPQ (sl a4 Lasjlleul 5 5 48 ol o3V a0
S e eslinal

(QW-350) 555 b iyl WPQ S, ool 53 5 Jo1

338 adllas 235 4 Ayl b e il gl pine il gl il

Al axils olS e ol e plad il S Sl eeS esliza

355 6,8 g ks b WPS sles b (test plate) o sl < yes

(T ) otor s b 5 05051 lam s ol la3T a0 L)) g 5057 45 31 i b gl sl €550
s S

358 eSS WPQ o3 b 3V (sl so3T plol 51

w2313 5 2 ASME Sec.IX s bl ol g5 3 sl ol S i ol 3

©h A
(.,L:..:...: \)QW'4231)J.~3L 4..,.2\} b u);ﬁ))ue); g)'i\ fl.a.?

b rae ol g

F oG abeedo 1t SMAWLLT S 5,50 53 addl sy dal s sdome oSl A6 w0 58 555 (550 F NO. S
i L ad b oo gled g gl p s sl 28 sla FINOL 5lestanad s 58K - oSl 136 2eL ¥ 6 3INO.
(Loww |, QW-404.11) (s

yo



kS IS 6 \KS WSTD

LSS co Oy o

oL
oS ol ol 0315 QW-357 L QW-352 ;5 LSS 5 olol b lad gl e 5l aed (6,1805 5 Ll e el

Lgd yose Ll bl gls sie S sl s died POR @ bg o la e ilea Lol

)aje:‘g.bu
LG gl s YL s e esls QW-452.3 5 s Ls 5 gl s S 3 ! Sopls g ol (gl b s sue

A el Bus 6l p oo AU el dd L Do AU 5 5,1 55 5 CoDls

Sobed e ) Culied 03 guoes
LQJL:_.LUZJJLWMJ\.;U .Cﬁ))dﬂaw«;’bxﬁ;&JW\aMW\)Jﬁ)ﬁ@wyﬁé@w 03 ghoo

Al el gl as S e sl Cads L sl

d‘ 4...5; uf'eja- ‘5|ﬁ Cwlses 03 gdee

Sy dalg iy | u,iu;ﬁd\ﬁ@uw;(awwwu\w@;b,cyﬂQW-452.5 ol

JSG als

2 S axe| e QW-461.9 « Wb 5,50 )l

Jii-" ol

S el Ade 5 OIS 4 a5

Sleialasl dowsn b otd 5 ol Sledsr OS5 gl 303 IS5 o BI85 o IS L 510l L LS g
Sl 4 Sl IO ya s plasil 45 53,5 a5 (QW-300.1) 5528 Do d3b ol o3ls i ls & 500 et
s e 5

301.2

Al s Oyl & pes S el 05¥ (All Position Qualification)e¥i- ples sl 4 S ComMlo w36 35
3305 03lized 6G 1 Lais 0l s 0 gl w0 Js cd (655, 96 Sl s w50 K5 26

o Pl St b S i b g3 ld i gesl Wpel bty Sty b Sy (5Ld e Ogesl s

Al

1



kS IS 6 \KS WSTD

LSS co Oy o

Al Sl ey b S sl 48 S Sledar 5 S 358 L okt sledir
QW-303,QW' LSLQ.«\_«J DL S Wy JS.D Lwls d\j" )155_}9'- Q‘))—ﬂ.j (Sl 0313 JL)} ‘) J}«.; 240 PQR 4.3).9.3 LY ‘5‘)&&:)}
(QW-301.2).5 5 dal s 43l 5,5 304,QW-305

QW-452) 5,Ls pgr ol p WS g2 0051 el

(el 03,5 Ol 1y s 5 lse 51l Ay oyl

) als e ¥ a5 4 66 556 ledl s (S Sl b ade) e 05031 SO s s e 0l S
G 3 S oslial Sl ieest Ogmail 510155 e il teddio A0 51 i s Gl S (4S5 QW-452.1
S 55 3l reat g3 (sl Elye i 03 S Sl 23V &l o3Ik A 1, QW-466 il o iy Sl
G5 ol Sl e 566 sS sl iy, LCOMAW. L Jlaul 3 s cusls a5 L ol 555 o eslizadl
(QW-304) 558 oS5 oz 05051 b il

(QW-452.5) ol a5 8 sgr sl p 5K 55 09051 Sl
S5 ol 5L (QW-182)(Fracture test) e o3 S 5 (QW-184) Al 03031 G S ol s

el 0z 3l QW-463 s Ls 5031 Sl

10 5l a8 adyd oo o ;810,08 S5 e Y roe i b Bus Gl b el 10 Ik Bl

(QW-302.2)5 .8 13 oy 3,50 (6505 ¥ 1) (6 2n la @500 LU zetle

(QW-302.2,QW-190) jatir w3l

MLJASQJJJJ},@ eMDQLinLoMLSJK,Z‘)}LSLAMW
dpl&dh.&ii}

hard facing L corrosion resistant overlay L sl o5 slaacl p s SIS s Do 36 LS 0ds gl
3 S axxl . QW-453, QW-252, QW-380, QW-402.16, QW-405.4, QW-381 slay 4 Kb

\RY%



kS IS 6 \KS WSTD

LSS co Oy o

o Lo g sdme el

s sdome (i3l g a5 ot el (Ses 355 g0 333 0 Sialesl i b S s S (S 510 L K
e tala3T 51 eslinal b (5,58 sdoms Sl

Sos sdmme Osn3] By il SO (hlesl il s (bl il 5 50 SO 03051 53 Do A3 €500 35
Lo i pas olad s G ol €500 50 el oddin 0,0 87 I a6l b ) 2 55150 L SIS g 05 ol
Al o0 1y s slasbe L

S5 2 3l oolisl b sdoms e

O g sy il I 55 i & b ()58 sdame 0030 ol 553 50 S 552 05051 53 ComDlo A3B £ 500 35
Al (6 el ¥ Lner ) 53 b ) sl el VO Jsb 4 G gl 53 il stome O ga3T (S8 slay 5120 L

Olaa 5l etla Yo b (0 55 s ahows 4 ol (San A3 333 0 S5 g O3l 53 oS (g 03l L o
Slhammb 5005 o Do dsb SIS g 00 8 40y o Jsb cnl 510268 513 s Osail )50 s 5 o
338 (nss) oo 5 (6,505 et b gl Lo 5 b 30l 5505 0l 51 i OF 53 68 B

plad 5 sdime Ol Jhar 35 e 553 e S 3l 03,510 1 (I 5 slrs f 0 Usb el T ol S
a5 ol A S g ahes 4 5 552 (L5 JalS sk 4 L Sl dhws 4 0l pl | G 5 sl s
S5 (jpand)

330 55350 Sl s 03551 (510 0T 03 68 Al a6l b it O3l s g ptn i el S S Sl

(QW-322.2)(Expiration and renewal)c.>Me bios 5 Lokl

VY IR WS 0 P S I CRPT STCIU I P L S VR O SCINPS WS W VY-

EASL 03 S5 (ol a3 0T L i b and S ele 7 sk o e 85 (L

AL s s gy S g Ul s Dl 5 6lp eaie s 85 (0

s e Ll e L i a5 L G Ol wses S g s AT 8 sl oSl L
S k3 oo Al Dge3l amm 03 Sate Sy 53 0335 e plondl gl OF Jhla3T e 5 K g2 o
A Jal 5 Lo (sl s CaDls LSB S 45 (6 s gls e 5 lgmas s dla b (lgmelies sl ge (gl

YA



kS IS 6 \KS WSTD

LSS co Oy o

PP e 5 YLl ol
..,\..ZLgdaamuiﬁjwnguu&bﬁuuzw\;)jﬁéu@d\.pl;\};,—ljlv.iiuiﬁrb\_c)q)\(hajld;gﬁ-
Q‘i‘ S dd V.G)‘_;Lr«d..sl.d.wba ugfam.gjé)&.&? d\ﬁ ‘)@UU“\)W)JL)"JL’J\’-"‘&}" Cf rj)ko Lﬁ‘

..).;.LSL;QJoJLi:w\rj)b@\j\ﬁé—béuo@)lsj'\djwjﬂtj@y
LQMJL;OJ;..{‘J}HJJ\.:.SJJA.A..)‘JALG.JMCyjﬁdlg&J‘J&@)@b)l&f&)“?MQ}L&L;LAQKJSL?JJ
&Sg&wuagjﬁj\ﬁ:&ﬁ-ﬂ 358 U o O &M_i)Jy\}é\@}Li)ajLﬂdegﬁCL;—}c\@bx\jJdo
o3ls el Caas lgdsr ol a0 e 53 das e Al cale a8 ol ol 4 iy dale sl

A5 01 Jlazst ol 5 L5 055 plSomtal SEalS o g Al 5 o L5

)‘_}'; ogjgwﬁﬂ o.l.@ﬁﬁ b L@J&.&? W} QKJUJLMJ J..JSL cxijuaéhiﬁum): U:“j} r:‘j\.o &é)}..p)b
.J.:éL_\{‘_BLéSl.,UlJSch}édbja)'\gﬁiﬁdbhialf%;quﬁjm.\f
ww’\“ugwéw\d}Mb@f\}}wwbbhkéjfw_ﬁ}uwm}f‘}b*;':‘_}:"*“
b L@.&f Jl.u\}é/—f Jﬂb}\ ‘JJ.LJ\)&‘) L@.J:ﬁ d})fujw\ éW}W}@)bcuwv&caﬂﬁs LS‘J" f)‘y
Al a3 s a2 s gl Slasin 503 S s

3)\,\5@1(.5’)’\9 W I Y| W SO G WV S GV R WP qﬁwmﬁuéuju@ug@@@;ﬁm{\,\sﬁ
d\ﬁ.bsﬁ@.hﬁd‘%l{b:&&)) \ﬂ‘)mﬂ)m‘éub}l&l)\ﬁJﬁ)ﬂ-jf)&-“\é‘ﬁp\ws ol o e

J;a)kaw‘ﬂ)gjfﬁ)\d‘j;wjv\ﬁ‘t}iv\ﬁ

S el 5 e 40 215 1 SIS gl 03V o oS | dins ool 1y lialons pl 48 il sl oSS S35 L
.JJJ§ C)J‘L\ij..:)b (3,:3) Q)M QQJ})LAOJ‘JJ()JL&:\ "\'iL’
3 m ol s L5 ol 51 IS el S 5 L 5,1l 5 o5 S o s 1y g 3 ikl oDl AWS A24 S

Y4



St RS 5 6,\Kd g

LSS co Oy o

WSTD

Depth of bevel; size or A
strength for certain welds ~l R

Specification,
process, or
other reference

T

Tail (omitted Both Arrow
when reference | sides  side

Finish symbol Groove angle; included angle
¥ _\ of countersink for plug welds

Contour symbol Root opening; de it
=X ; depth of filling
Groove weld size .f_ / for plug and slot welds

S(E) /{389; %‘i’&%f}

Length of weld
Pitch (center-to-center
[ spacing) of welds
1

-~—Field weld

symbol
Weld
all-around
symbol

is not used) A
pR— (N) < Reference line "
Weld symbol — oW .
Y /Number of spot, seam, connecting
stud, plug, slot, reference
or projection welds Il_r:je to arrct))w
side member
Elements in this area remain of joint or
as shown when tailand —— |  arrow side
arrow are reversed of joint
Weld symbols shall be contained within
-— the length of the line and shall not be ——
placed at either end of the reference line
e V‘W Syl LB -7 s
Contour
| )
Weld Field Melt- Cor}zggnr? s Backing Spacer Flush
all-around|  weld through (square) | (rectangle) (rectangle) orflat | Convex | Concave
S~—"

o

/;/‘ el e =

Groove

Square

Scarf

v Bevel U J Flare-V | Flare-bevel

L
—_—

—

AN I "';;'“ “"I\'" 2 S i

I A B TV

: Spot or Back or ;

Fillet Plug Slot Stud projection Seam backing Surfacing| Edge

S NG -y A o Y I Q.= N Il

SN A A ®'@“@3‘___uu: -

VT |el T | LT s | oo |TREZ 1]
O | =

Do 4k 5l ukal gl il = s
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b Jlail lg it L IS (Category B Jaows sled > Lt oS Category A Job sls o Lot 4 S
3 e ST L sle gy azws Category D s Lol 5 a3l Jlasl & b g e slgd g Lo sl slaien 5 Category C

35 Aal g Category A ¢ 5 5l 55 e 4 ke Jlall il &5 e Hemispherical ¢ 53

SEE UW-3(b)
a C
g‘ A
‘0 c
| p|e
‘0
k D B D)8
® A c

u:“ﬁ .19).12} o aiws —0 Jg-v:’
Jlasl o £ 4 ol Ope s Jlasl G 8 513 a0 Category i sk

:(Joint Efficiency) Jlas! 1,8 oy 2

S 5 Al S Caslie 4 Jlall plSoual i b e Sl o sl AWS A3.0 ;3 &S w5 o Jlasl T8 o
2 gin Olo Lo s

e b O3l a5 Jlall g 4 b el UW-11(R) 53 oS (53,050 53 s ¢ JLail s 5 45 0l A3 UW-12 s
Baies o3y QLS E G b Slaslows 53 5 anilsy  Saw o

Jlasl o8 oo =Y Jsus

Efficiency allowed,

Type of joint and radiography percent Code reference
Double-welded butt joints (Type 1) Par. UW-11

Fully radiographed 100 Pars. UW-51, UW-35

Spot-radiographed 85 Pars. UW-12, UW-52

No radiograph 70 Table UW-12
Single-welded butt joints Par. UW-52
(backing strip left in place) (Type 2) Par. UCS-25

Fully radiographed 90 Par. UW-51

Spot-radiographed 80 Par. UW-52

No radiograph 65
Single-welded butt joints no backing 60 Table UW-12

strip (Type 3) limited to circumfer-
ential joints only, not over % in
thick and not over 24-in ouside dia-

meter

Fillet weld lap joints and single- Table UW-12
welded butt circumferential joints

Seamless vessel sections or heads 100 Par. UW-12(d)

(spot-radiographed)
Seamless vessel sections or heads 85 Par. UW-12(d)
(no radiography)

AR
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C Ik sl DVl Cle ol ol Ll (S 8 LB il Gl e O Wl e S S
(oSt sls ey SIS (S5 3 s S 3 e (I3 S WS S Ol e e W 5 LUl e ¢ e
28 Mgy Sows (Sl 5 o e S O e s b sl 53 b e S

S8 5l sl 5 Glo e ot 5K s 4 b s eslinad g8 55 O sl dad b 5l a5 53 1ol edd A3 S s
122" Gy el Sl ol 2" ol Bl e plad ¢ (K st 5l S AEL 65l 5 senST gla iy
D38 SSL b e S OGS kST gy (K 055 Ll b Il

b el i ol sll 5 S5t 53 ol @3 AL 5 s eslid 6b S e e b SVl ) 4SS e
Jsdr 03 05 bl st o B SVLaSl 55 Slame (g5l 2eal Jltie 508 Jlasl aiyy JelS sd 5 3580 el 5kt
SOl 0l asiie (F J i) UM-33

UW-33 <Ll ,5l=a (Hi-Lo or Misalignment) (s 31 eal Ol 5 =Y J i

TABLE UW-33

Customary Units

Joint Categories

Section Thickness, in. A B,C,&D
Up to %, incl. Vit Vit

Over % to %, incl. L in. Yot

Over % to 1%, incl. e in. %6 in.

Over 1% to 2, incl. T4 in. Lot

Over 2 Lesser of %t or Lesser of %¢ or

% in. %, in.
SI Units

Joint Categories

Section Thickness, mm A B,C,&D

Up to 13, incl. Yat Lot

Over 13 to 19, incl. 3 mm Yt

Over 19 to 38, incl. 3 mm 5 mm

Over 38 to 51, incl. 3 mm ]/gt

Over 51 Lesser of Y.t or Lesser of Yt or
10 mm 19 mm

Yy
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}\‘+ 371/, deg max.
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Plate thickness, in

Offset limits

Code reference

Longitudinal joints

Circumferential joints
(categories B, C, D)

Offset type joint

Welding of plates of
unequal thickness

Spherical vessels and
hemispherical heads

Up to % in inclusive
Over % in to % in
Over % into 1% in
Over 1% in to 2 in
Over 2 in

¥y in or less

Over % in to 1% in
Over % in to 2 in
Over 2 in

K, in maximum; lon-
gitudinal weld within
offset area shall be
ground flush with
parent metal prior to
offset and examined by
magnetic particle
methodafter offset

Offset must meet longi-
tudinal joint require-
ments

Offset must be faired at

a 3 to 1 taper over width
of finished weld

Additional weld metal
maybe added to edge of
weld if examined by

liquid penetrant or mag-

netic particle method. If

the weld buildup is in the

area to be radiographed,

the buildup shall also be

radiographed

Vit

Y4 in

4 in

14 in

Lesser of ¥4t
or % in

Vit

Hein

Yt

Lesser of Y4t
or % in

Par. UW-33
Table UW-33

Par. UW-33
Table UW-33

Par. UW-13.(c)
Fig. UW-13.1(k)
plus note

Pars. UW-9,
UW-42
Fig. UW-9

Par. UW-33

Pars. UW-42,
UwW-9

Fig. UW-9
Pars. UW-42,
UW-9

T/2 max.~>| |<—

QW-469.1 BUTT JOINT

A
Vs

s % (] \

T/3 max. but not greater
than 1/gin. (3 mm)

Suggested size of ring or
strip (T/3) x 14, T

ASME Sec. 1X 469.1 & 469.2 3las J & LI sl s 5 (Gap) aiu; dols iShas -7 1S5

4_56\e}j&bbWQl&bﬁé&gvAﬂ)bJ{\{MMQjJ}b@wkbﬁudjj%&}gﬁh[)}b’u)b
5ol 6 AP GKAL L Ol e il G e 4 bl 5 il LS b ) cals oS (B0l 2 2
el S ) 000 S M8 358 4 plres AL 0SS b g s e 4S5 50 03 0 S gl ) S o e

38 S elie s s kS (Gl e Ll S5 s ad) b e Sl S gl Sl s

Yy



kS IS 6 \KS WSTD

LSS co Oy o

s UW-9(C) bl 5 LSS i slgabinss Jluas]
f\v\SJA (Bmm) V6" L 5 S50 ankd Colbis pLP-&)\ML@T b Sl oS anked o5 S 4 I el oy 5m 0
(Taper)s s osls i 3 4l Cod 4 LLUW-9(C) bl 5 Clbes C3Dt] Hlads (Sl 2aS

FIG. UW-9 BUTT WELDING OF PLATES OF UNEQUAL THICKNESS

=3y, where £is required
length of taper and y is
the offset between the
adjacent surfaces of
abutting sections

Taper Either Inside

NOTE: Length of required or Outside

taper, £, may include the
width of the weld.

Weld

(a) In all cases £shall be not less than 3y. (o)
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TABLE UCS-56
POSTWELD HEAT TREATMENT REQUIREMENTS FOR CARBON AND LOW ALLOY STEELS

Normal Holding Minimum Ho_\ding T_ime at Normal Temperature
Temperature, for Nominal Thickness [See UW-40(f)]
°F (°C), Up to 2 in. Qver 2 in. to 5 in. Over 5 in.
Material Minimum (50 mm) (50 mm to 125 mm) (125 mm)
P-No. 1 1,100 (595) 1 hr/fin. (25 mm), 2 hr plus 15 min for 2 hr plus 15 min
Gr. Nos. 1, 2, 3 15 min minimum each additional inch for each addi-
(25 mm) over 2 in. tional inch (25
(50 mm) mm) over 2 in.
(50 mm)
Gr. No. 4 NA None None Naone

NOTES:
(1) When it is impractical to postweld heat treat at the temperature specified in this Table, it is permissible to carry out the postweld heat treatment
at lower temperatures for longer periods of time in accordance with Table UCS-56.1.
(2) Postweld heat treatment is mandatory under the following conditions:
(a) for welded joints over 1% in. (38 mm) nominal thickness;
(b) for welded joints over 1% in. (32 mm) nominal thickness through 1% in. (38 mm) nominal thickness unless preheat is applied at a
minimum temperature of 200°F (95°C) during welding;
(c) forwelded joints of all thicknesses if required by UW-2, except postweld heat treatment is not mandatory under the conditions specified below:
(1) for groove welds not over % in. (13 mm) size and fillet welds with a throat not over % in. (13 mm) that attach nozzle connections
that have a finished inside diameter not greater than 2 in. (50 mm), provided the connections do not form ligaments that require
an increase in shell or head thickness, and preheat to a minimum temperature of 200°F (95°C) is applied;

(2) for groove welds not over % in. (13 mm) in size or fillet welds with a throat thickness of % in. (13 mm) or less that attach tubes
to a tubesheet when the tube diameter does not exceed 2 in. (50 mm). A preheat of 200°F (95°C) minimum must be applied when
the carbon content of the tubesheet exceeds 0.22%.
for groove welds not over % in. (13 mm) in size or fillet welds with a throat thickness of % in. (13 mm) or less used for attaching
nonpressure parts to pressure parts provided preheat to a minimum temperature of 200°F (95°C) is applied when the thickness of
the pressure part exceeds 1% in. (32 mm);
for studs welded to pressure parts provided preheat to a minimum temperature of 200°F (95°C) is applied when the thickness of
the pressure part exceeds 1% in. (32 mm);
for corrosion resistant weld metal overlay cladding or for welds attaching corrosion resistant applied lining (see UCL-34) provided
preheat to a minimum temperature of 200°F (95°C) is maintained during application of the first layer when the thickness of the
pressure part exceeds 1% in. (32 mm).
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Remarks

Code reference

All carbon- and low-alloy steel seams must be postweld
heat-treated if nominal thickness exceeds 1% in or
1% in if preheated to 200°F before welding

Some materials must be postweld heat-treated at lower
thickness

Vessels containing lethal substances must be postweld
heat-treated

Unfired steam boilers

Carbon-steel vessels for service at lowered temperature
must be postweld heat-treated unless exempted from
impact test

Welded vessels

Carbon- and low-alloy steel vessels

High-alloy steel vessels
Cast-iron vessels
Clad-plate vessels

Bolted flange connections
Castings

Forgings

When only part of vessel is postweld heat-treated, extent

of postweld heat treatment must be stated on Manufact-
urer’s Data Report Form U-1

The letters HT must be stamped under the Code symbol
when the entire vessel has been postweld heat-treated

The letters PHT must be stamped under the Code symbol
when only part of the vessel has been postweld heat-treated

Low-temperature vessels
Ferritic steel vessels
Nonferrous vessels
Layered vessels

Vessels or parts subject to direct firing, when thickness
exceeds % in

Par. UCS-56

Table UCS-56

Par. UW-2

Par. UW-2

Pars. UCS-66,
UCSs-67, UCS-68

Pars. UW-10, UW-40

Pars. UCS-56, UCS-66,
UCs-67, UCS-79, UCS-85

Par. UHA-32
Par. UCI-3
Par. UCL-34
Appendix 2
Par. UG-24
Par. UF-31
Par. UG-116

Par. UG-116

Par. UG-116

Par. ULT-56

Pars. UHT-80, UHT-81
Par. UNF-56

Par. ULW-26

Par. UW-2
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- TOLERANCE FOR FORMED HEADS

DESCRIPTION REFERENCE
CROWN RADIUS ! +114% 1D -5/8% 1D ASME SEC VIII DIV.1 UG.81 PART (a) i
|
SHALL NOT BE LESS THAN '
KNUCKLE RADIUS | SPECIFIED ASME SEC VIl DIV.1 UG.81 PART (a)
OuT OF - MAX 1% OF INSIDE DIAMETRE || ASME SEC VIll DIV.1 UG.81 PART (d)
0 1200 mm +3 TECNIMONT TM300-99 NO.2
1201 . 2000 +5 TECNIMONT TM300-83 NO.2
INSIDE DIAMETRE —
2001 . 5000 +7 TECNIMONT TM300-99 NO.2
| | 5001 AND OVER +8 TECNIMONT TM300-99 NO.2 |
' HEIGHT | .1-4/4% ID +56% 10 | ASME SEC VIll DIV.1 UG.81 PART (a) |
SKIRT SIDE (SF) | +5 ASME SEC VIIl DIV.1 UG.81

DIN -28013-3.7-TABLE 4

| - 1060 ‘ < & |
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Customary Units

Material Nominal
Thickness, in.

Maximum Reinforcement, in.

Category B & C
Butt Welds

Other
Welds

Less than 73,
Y15 10 g0 incl.

i) ‘
Over %4 to % incl.

Over % to 1, incl.
Over 1 to 2, incl.
Over 2 to 3, incl.
Over 3 to 4, incl.
Over 4 to 5, incl.
Over 5

SI Units

1,
‘/Iﬁ
e

ey

[}

S Sy

.

Material Nominal
Thickness, mm

Maximum Reinforcement, mm.

Category B & C
Butt Welds

Other
Welds

Less than 2.4
2.4 10 4.8, incl.

Over 4.8 o 13, incl.
Over 13 to 25, incl.
Over 25 to 51, incl.
Over 51 to 76, incl.
Over76to 102, incl.

Over 102 to 127,
incl.
Over 127

24
3.2
4.0
4.8
5

6
6
6

8

0.8
1.6
24
24

3.2
4
6
6

8
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Hydrostatic Tests

Test must be at at least 1.3 times the maximum design Par. UG-99, Fn. 35
pressure multiplied by the lowest ratio of the stress value  Par. UG-21, Fn. 8
for the test temperature to that for the design temperature

If the allowable stress at design temperature is less than Par. UG-98
the allowable stress at test temperature the hydrostatic
test pressure must be increased proportionally. Thus

allowable stress at test temperature x design pressure

Test =1 i
est pressure = 1.3 allowable stress at design temperature

Combination units must be so tested that hydrostatic Pars. UG-21, UG-98
pressure is on one chamber without pressure in the other
parts

Include corrosion allowance in calculating test pressure

ingpection must be made at a pressure not less than %4 of
test pressure

Test cast ductile iron at 2 times maximum allowable Par. UCD-99
working pressure

Test cast-iron vessels at 2 times the design working Par. UCI-99
pressure; for design pressure under 30 psi, test at 2%
times design pressure but not to exceed 60 psi

Test pressure shall be at least 1.4 times the design Par. ULT-99
pressure at 100°F
Test for clad-plate vessels Par. UCL-52
1 Sla gy O g05

wils 3y Slssder 0ol & o 03031 ul G Sl armlie Y3 S (sl e Ll s s LS SGbe gy Oga
e Sl ezl 5y g 3 Sl el SU [l Sl go dgasl 25 K |l Jlis S O3l gl 3L
Sl 5l i L &S 505 5y blasl el Aol 5 Laseine SLIGH gl oyl W fnas a0 A dal ot O S gla il 4
C35 5 ax g 5y Oa3l Gl s b Lo oS Sl il ST 6 oL OF 5 O3l 5 Kb ey Oyee (S Ogo)l

LSl

o0



kS SRS 6,8 WSTD

LSS co Oy o

o1

UG-100 /.57,¢
‘Jj»)[J/ uz}::w UG'gg PL PRRAPEILY CJJ &;LCWJJM uﬂj/“jb L UG-99(a)(l) & (2) AJL,_(/JQ Q(}j.,lw LY ke (a)
28 eoldz] i O ile (5 2 piien 0ls L] o S Sl sy
o L O el 5 Slisadsl b O sines 45 Gl (ol 4658 40 LT ()10 ol 5 o3 b U 0l b (gysb ()
2S5
Sl Gpail mole U S5 4 Liny SIS plgm g o3 b Cilse 50l 5 ine ol 0 Lipdond S il 4 (7
oLl ‘.CJL:MJJM J}AJ/’:./LJ: AJJJ[UG_gg BE) JL;J[M"J /; J’Lﬁ [{_:/‘J/‘/dlg.éﬁuj ’u‘“fdfjubgwfjﬂ u/‘
L/
b oS Gl (e 5 LS ST bl il ] Sle g O 05T L 1o (Enameled) i ot o il « 0)
s lowe (5 L5 ST e L1 L b il bl Sl Opa T L5 (o laid islon OT Sl (J3) 258 Solo OF 50
JLLJJE{}AJ@A Coed il b Sl a o o AT e 4 ij/‘..DJ/j> D D ST s s o S 48
ol sl ol a7 B2 a3 45y sl 0l LS il 5 45, SIS sl ol L1 Gl (Gl g O gnsT
CanS st bl s b ol amps il 1 iV LT°C il bl Slo g 050 IS 5 35 oyl a3 ()
(UCS 2 5166.2 s (6) A5 cslosl sUG-20 & 15 o) ileo o filt w0 [, 5,5
Il Al o o bl ey OF bl Al s 4 Sl Opoil Lis Cial I iy 48 ol oL U bl Oppe s L5 @)
L1 i JLS sl &5 (ollds b il S s s Ol SLES 1T 4 b Ll 23] O5ail 5L U0 i
P plo Gte Sl oy U U gt ardls 8 SIS Oloj oo w0 L5 ol 3 5 bl talS il
oclel 3 bl 45 Ul o3 g Spdns [y il T ge b lplmn O o5 ol 2y lploms s Cod] K00 45T pls 2t Lt 4
Gl e glais i dilaed s i 4 Kes i L fo:.mJ.: ""‘.’Jf‘,/"“:‘ﬂ""“:“‘ v oS e by
il xSl pled Szl L b b i3 S S (o 4058
4SOl by piin 3,8 gy e dilgio ddlon L1 o oo 9 paf T L5 bl 45 (L5 5 Opte o ens b
22,8 osldzad il G (sl lio SIS 51 ()
Al Lo 5515 g ol o Sl b nis cod IS S (Y
I e gl 550 Slige I LS dile o pisie Lo I Slise Gl day 45 (6f ek (HCE e slajus elad (K
S
il panw g (6 gieo Jipee (F
by g b b Oy O I b Jotls 1t Ui gl Sl il st it pone 330 (S5l 45 ol Liz] &0 Ojbie @)
Alsie Sy b ida b Ky o) 45 03, K0 jllastf oS eslézad 0 Jl= ool bt (lin€d) (o) (a8, ot Sl sl sz
i lod isa L3 1 3 gad CiiS G135 O pa il Lo i Ao 45y s i
(35) st
il S o il ot (S 2 S Ly ol il 1 OT ) i b 45T e s pin oY 45 e iy 3lee e
S Ll e il o liipl G mole s 4Ty gt o 0 a0 Silosd Opoil o 5SS Olsins Olsin | Siiliws ks 5 Sile gl
gy wlo Jail o 13 b (O30 4 G5 Ypana) O oo jlabdl a5 [pn b IS LS Lovsyi ol ) i slazie 25 ST
lois gl Heail g DS gy s o 03le jlows it ldde ol 1.3 1
plowil ot 3l 75 (C) L (D) o D5 o5 lail o bla 03,50 [y Lol ) 45 S5 515 polins] s mple s 4SOT T ey
skt w0 SIS 1L s I s 45 3pdes s s ol le ites SU st Uigd 030 UG ol S Opins 555 S0 Ips 35k

23,5 i e ol L] g 535,500 osléze] G



LSS co Oy o

ot st wsTpl

UW-50 /57,¢

S 18 g i i S5 3 gmms i el okl asls] 3 S g bt fS K 5 Sl sty O] G 45 ilke

Lo azes 5 Gl clod s adS @)

B o (o) 455 45 (L5 Cod el 4 LS Comi b Vlail e Lol (@ttachments) o Yias/ cles o ot (D)
Ll (Ya") mm

o8 3128 (3903T 31 g oo o ol
L,;-Ja.‘LsLQSJJJ...)ULs‘,go;,é-.‘OYL\a.F‘w‘SJK.:)?JLAA,&:-,Lg._f;,.:fq&;yd\*i)?LAG\L..-M;;))&.‘ASMEVIII}‘UW-SOMO
) ) ..u,_s,bsds,zcuL_u,..?bu,ol,so,,)-h,,'/,\uJg,-.g
(j\}gfu,_& 6@,-)\.;,_‘..\,&'}uu),g‘.'l}w-u,ljlp).)A;j))\fq@...:l._.__uéba)&)Jf v-l}},}ol._..lautfc..ulr)\lBSSSOOwL.lﬂ.
J{/.\°° Jg.ib(éérhcb\.!HL&AQIJQ‘)}‘,)Q)@LJ\{LSJJU)A)‘ bu‘q.\.}‘a.\_;uaéu—'.n")\ ;A)‘_sh.:ﬁ)tfdlf! &S el Ol
' o ) ) S sy b 55
&Qdf)dq,gwﬁp&w)a)‘l_&\{nﬁdrﬁdl dlﬁulm_lj.:.uu;_.l.\),.‘.:,LL;L-....!J,;!L;.,_I);)L:Ja,.‘)'idlﬁljlu.‘.ﬁwl};ﬁ.

g rl:.d"/.\oo Jg.ibu;u‘a.‘

RISIRTY

Al s 155 Ladlowa (slan )l s Ol b JIs S5 050 Wb O3e @

ASL esla :js:....s..:-d\.i'.}i Lgb:ﬂjs\l\., u.i\f;jl_\.}\q.x.!l{]g?u‘shéﬂ

.L)ladj,,(aj,g.ub)uzsL;hjkf‘;,‘a;uu;..ial);v,r,l);ﬂ.

33 a5 Oy D53 Slyh a3 03r) Al a5 3 S Iy 21531 A3 Vo B0 Olyen 4y b ity o 5 T 4 2l Lt5 @

o 3 aadlae s 4y s skl s ot il el g Jy ol odl peas b LA Us )5 1 YO Ogail HLis (e rm ASME L, @

sl 0d pns b LA 0o 53 VDo O gl JLES s 22 BS 5500 Ll @

Iyp 5157 5 5 las Sulbl a8 sl andls sl 4 08 sl | 5505 il 8 A 535 39S e 1) O3 0 ga3l il 5L & Ok 51 o @
(380 518) 3 13K 31 Las b sl 2 slaeIl L Ll e

Solesu Ose3l s LSaly 5 e ST IS

Slosz 05031 S e =)t s

Prneumatic Tests

Prneumatic test may be used instead of hydrostatic test Par. UG-100
when:

1. Vessels are so designed and supported that they
cannot safely be filled with water

2. Vessels for service in which traces of testing liquid
cannot be tolerated are not easily dried

Test pressure must not be less than 1% times maximum
allowable preasure

All attachment welds of a throat thickness greater than  Par. UW-50
Y4 in must be given a magnetic particle or liquid
penetrant test before pneumatie test

Special precautions should be taken when using air or Par. UG-100, Fn. 36
gas for testing
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Magnetic Particle and Liquid Penetrant Tests

When vessel is to be pneumatically tested, welds around Par. UW-50
openings and attachment welds of throat thickness greater

than % in must be given a magnetic particle or liquid

penetrant examination for ferromagnetic materials (liquid

penetrant for nonmagnetic materials)

Liquid penetrant examination must be made on all Par. UHA-34
austenitic chromium-—nickel alloy steel welds in which

shell thickness is over % in and on all thicknesses of 36

percent nickel steel welds. Examinations shall be made

after heat treatment if heat treatment is given

Heat-treated enhanced materials used for vessels; all Par. UHT-57
welds must be given a magnetic particle examination after

hydrostatic testing. Liquid penetrant is an acceptable

alternative

Pressure part welded to a plate thicker than %2 in to form a Pars. UG-93, UW-13
corner joint must be examined by magnetic particle or Fig. UW-13.2
liquid penetrant method

Layered vessels Par. ULW-56

Low-temperature vessel construction; all attachment Par. ULT-57
welds and joints not radiographically examined shall be
given a liquid penetrant examination

Qualification of personnel:
Magnetic particle Code Appendix 6
Liquid penetrant Code Appendix 8
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