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. Pasitien and Type Weid Qualifiea {Nete QAN
Qu;iiﬁ:nu’nn Tast Grogve Fiilet
. Alate and Pige - Pips Plats
VW aid R Pasition Over 24 in. 0.0 £ 24 ia. 0.0: ang Pipe
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G . EH F.M [Nate (23} F.d
1g ‘ M Y F [Note (2] Y
F¥ed f .- EO F (Note (233 ]
3G ang a6 . g FVO o F Motz (2 All
3G, 3G, apd G S Al CFUH Mot (3] All
Special Positions 5A - SP.F R.F S5P.F
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3~ ‘ FHY [Note 2]
aF RO INae 131
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NOTES:

F = Flaz
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Y m Verticai

C = Qvernead

{1} Pasitions af welding &s shown in AWl 1 and QW-dnal.2.

[2) Pige 230 in. 2.0. and aver. ,
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S (5 35 g 5592 Ceo Mo walice

Gob g S W) eslia sy s slad d el
s S-NO. 31 Ol i L2l pai 3 42 o P-NO o] ) «S ASME /ANSI B.31

L:M‘P"NO ML.'...a LSJ*-' d‘j""‘L,L_;‘Ll .JJS::.‘:U_:_." C 4.&._:..4....9

G ] Pl
s e Gl e st Lo ey
Clasls Eoi b ails 2
g S Gruop S eud _wdls UNS S <
No. No. No. (ksi) No. o=l Jaeoma
AFIsL  A25, CL1 1 1 101 45 — C-vn
AZ3, ClA 1 - 101 as =~ — C-Mn
A i1 101 48 — C-Mn
8 1 1 101 52 — C-Mn
X42 1 1 101 50 — C-Mn
X48 1 1 101 63 — C-Mn
X52 1 1 101 88 - C-Mn - SR T
X585 1. 2 101 71—  C-vn w5 o
X80 1 ed 101 75— C-Mr
X55 1 2 101 77 - C-vin
X70 1 3 101 82 — C-Mn
X80 1 4 101 50 — C-mMn
108 1015 CW 1 1 101 B0 G10150 C .
1018 CW 1 1 101 €0 G10180 C ol
1020 CW 1 1 101 50 G10200 C =
134  A283A 1 1 101 45 — c .
A2838 - 1 1 g1 80 - — c
T A283C 1 1 101 55 — C
AZ830 1 1 101 60 — c e
AZ285A 1 1 101 45 K0170¢ G
A2838 1 ) 101 s0 . Ko2200 C
A285C 1 1 "101 . 35 'KC2801 C |
138 A 1 1 101 a8 . = C PR R
B - -1 1 - f0t - 60 Kozdcos C :] :
148 . 50-80 4 3 103 90 - — el o
211 AS70A 1 1 101 45 — C -
AS708 1 1 101 49 — c
A570C 1 1 101 52 — c =PE RN
A570D 1 1 101 83 — C
AS70 Gr.30 1 1 101 49 Koz2s02 C
AS70 Gr.33 1 1 101 52 Kozs02 . C J
254  Ci1 SUE— 101 42 KD1001 C 1 S ol
Cl2 - = 101 42 Kotoofr 7°C J e T
268  TP304 8 1 {02 75 S30400 18Cr - 8Ni e
TP304L 8 1 102 70 S30403 18Cr - 8Ni :I 503
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AWS Classification No.

" SFA-51 & 5.3
"2 | SFA-51&55
SFA-51 & 5.5

SFA-51 & 5.5
SFA-5.4 Other than austenftic

U

SFA-3.4 (austenitic)
8 SFA-5.2
8 SFA-5.17
&  SFa-ss
5] SFA-5.18
8  SFA-5.20

SFA-5.22
& SFA-5.23
3 SFA-3.25
g SFA-5.28
6  SFA.5.28
3] SFA-5.29
3 SFA-5.30

EXX 20, EXX 24, EXX 27, EXX 28
EXX 12, EXX 13, EXX 14
EXX 10, EXX 11

EXX 15, EXX 16, EXX 18, £XX 48
EXX 15, EXX 16

EXX 15, EXX 16

RX

FXX - EXX
ERXCK
ERXXS - X

EXXT - X

EXXKT - X A
- FXX - EXXX-X, FXX-ECXXX-X, and

FXCK-EXG-XN, FXX-ECXXX-XN
FESXX - EXXXXX - EW
EGXXTXXX

ER-XXX - X and E-XXX-X
EXXTX - X

IN X300

4322 21 SFAS10
22 SFA-S.10

23 SFA-5.10°
24 SFA-3.10

ER1100

ERS554, ERS356, ER5556, ER5183,
ER5654

ER4043, ER4047,ER4145

R-SC 51A, R356.0

31 SFA-5.27
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1995 SECTION IX Qw431
Q\'r'—-533 Alternate F-Numbers for Welder
Pcr:orm:mcc Quannc:mon .
The fol[owmg 1abies xd..nu(v thc nll:r m:t::.l or
elecoode that the welder used during qualificaticn test- |
Cing as “Qualified With," and ths el=ctodes or filler
meeals that the weider is gualified to usz in production
- ‘welding as “Qualii=d For.” Se= QW 2 for the 7~
Nur‘cx:r assignments. '
" Qualified With — | FeNao 1 | F-Noy 1. F-Ne 2| #-Ma. 2 | F-Na,3 | F-Ne. 3 | F-No. 4 | F-Ma. 4 | F-Na. 5 | #-No. 5
) With Without With | Without | Wity | Witsout With | Without | Wity _{ Without~
Qualifed Fze L l Sacking [ Backing { Barcking | 3acking | Backing | Backing | -Bacxing Backing | Backing | Backing
F-Na. 1 \wita "« < - T : '
* 3acking : X. X X ) X X X X X
F-Ne. o Witsout o -l
Facxing - - .
L FNe. 2 With - . L =
-7 3aeking ‘ X JIX x 3 X x
| FiNa. 7 Withowt Y - '
- Dacking X. -
F-Na. 5 With ) .
Backing ’ I X X X . x
F-No. 3 Without - - » ;
Sacking X
F-Na. & With - -
2acking SR X
F-Na. 4 ‘Withaut -
2acking X
F-Na. § With } }
Jacking : X X
F-Nao, § Without -
Zacking - X
Quaiified Wia Quaziified For
Any FaNa, § All F-Na. & Motz {1)]
©Any F-Ne, 21 through F-Ma, 24 All F-No. 2} through r©-Ne, 24
Any F-Ns, 31, F-Ne. 12, F-Na, Only the samc F-Number 15 was
33, F-Na. 35, F-Na. 26, or uzed dusing the quailfication
F-Ma. 37 ez B
F-Me. 34 or any F-No. 41 F-NMo. 34 and all F-No. 41
Lirougza FeMa. &5 ’ through F-MNo, 45
Any F-No. 51 taough F-Na. 54 All F-Na. 5! through F-Na. 54
Any r-No, 41 AN F-Na, 81
Any F-Ng, 71 trough F-72 Only tie sams F-Number 1s was
: uscd dunng the qualificaton
test ISR
Note (1) Deposited weld metal made uzing 3 bare rod not coversd
by an 5FA Specification but which conjorms to an analysis Listed
in QW'=l42 zhajl be considered (o ba classified ax FeNo. &
J

J‘u ,.Mub\.».(,o 90
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Typ’es of Weld Analysis , % [(Note (3)]

A-No. Deposit : C Cr Mo INi Mn  Si |
1 Mid Steei 0.15 - — - 1.50 1.004
2 Chrome~Mon5denum 0.15 0.5¢ 0.40-0.63 - 1.80 1.001
3 - Chrome-{0.4%102%)-Mclybdenum 0.15 0.40-2.00 0.40-0.85 —_ 1.60 1.00
& . Chrome-{2%tc6%)-Molybdenum 0.15 2.00-6.00 0.40-1.50 - — 1.60 2.00
5 Chrome-(8%lo1(.5%)Molybdenum  0.15  6.00-10.50 0.40-1.50 — 1.20 2.00
§ Chrome-Marensitiz : 0.15  11.00-15.00 C.7C — 2.00 1.00
7 Chrome-Ferritic : 0.1 11.0030.0¢ 100 = — 1.00 3.00
& Chromium-Nickel . 045 14.5030.00 4,00 7.50-15.00 2.50 1.0
S Chromium-Nickeal 030 22.0030.00 400 150037.00 2.50 1.00
10 Nickel to 4% . ) ' 0.15 C— 0.55  0.80-4.00 1.70 1.00
11 Manganese-Mclybdenum 0.17 —~  0.25-0.75 085 1.25-2.25 1.00

| 12 Nickel-Chrome-Moiybdenum 0.15 1.50  025-0.30 1.25-2.80 0.75-225 1.00

- R www.iran—mavad.com
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PRCCIEZDURE QUALIFICATIONS Qw.l:
Qw253
ANELDING VARIASLES PRCCEDURE SPEIIFICATIONS (WRS)
oo Shigigas Metal-arg (SLLAW) -
i 1
I I !
i i !
| Suaple- !
| mentary |
i Eisen~ | Zssene (Nanesten-
Parigraan 3rief af Varaotes - E dat | al- ; uad
| .+ ] @ Groave zemge : i oz
2w g3
= .3 | - 3acving ! | box
Zaints n -
s ] : o Rwat Izacing : i i x
- I Al [ = Tetdiners ' i i X
i 5 | o Groun Sumoer |' ! S f
) E T Omits impact ! ] b4 i
-~ . g TIE Uimees » 3o tox !
S —Qa) i ! 1 boLmes > N : # ‘
- Jate E 3 | a 7 Qualifiss i E !
Meas N H H
sras [.9 | PP » ¥ Pox :
‘ L f o F.No. Tudiified : x| ;
f 230 a PNa 3900 Poox H
A e Tedumaer [ i
E } 3 : o A-Numoer ! X ! .
Qw04 J .5 L & Siamergs : ] 2
Hier ; - -
Merar 1.7 I @ 3Stam. » W oin ; !' SN
T2t e aws sas, i I
; S-S INE ; o | f
[ 33] & 2ws ean ! - Pox
P l = P2uton i l ! x
[V [ ? ] & Fasien 'E | x |
PItitions - '
P | & o1 vemen wecing 1 ! o=
-1 l Jezrease > AZOF x ' !
TS - '
Arensat 2 ] & Frmmeat mant. i | o=
3 iacrease » L00°F 1A | x i
B 1 FHT i X I i
W TIT) — .
PWHT .2 1 &  FMHHT (T 4 T ranger | i X !
| ! T oLimigs N |
-1 f >  heat input | I X [
Q'W.209
lerincy e i i
Charac-enstics .4 ' &  Currsnt 92 polarity ' | X I %
-3 | & | 4 I range ! l l X
.. [ & Suing/weive i l | x
i i & Metnog cleanming | ] E X
TH-312 : -
Toremigue 1 b ] 4 Metnag 3acx jouge | 1 | X
35| & Mamual w sutsmave | ! i
.24 l = Aormmg I i | X
Legonal FEETRY
=~ dagitan > Ircreare/qreater than s Uamil - Farenand & Change
~ Detemnon ¢ Ocereasefless man 2 Cownndl - 2icrpang .
-
”
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PRCCEDURE QUALIFICATIONS
Qw-258

Gas Tungsten-Arc Welding (GTAW)

WELDING VARIASLES PROCECURE SPECIFICATIONS (WPS)

- Supole=
~ menc3er
Essan- g£ssan- |[Monessen-
= Paragr3eh Zrief of Yariables ual tiat tial
t Ll b Gregve Zesign I I } X
I - v
Qw—oz { £}~ Zacxing | | l X
Joints A0 &  Reot spacing I | | x
23l = Rrizinen | } | x
5 | o Grous Numear I { X I
6 1 . Lmis | [ox
g‘:—:o: R 1 Umits > 8 in. | x i [
Metals 3 1 & 7 Quakfics | x| |
- 11 6 PeNa. qualifie box |
. 13 240, 573710 Pox | !
- B T I 1 | . |
L i F-Mumzer ’ X } ! |
< . i 4 A-Numger i A | !

. Qw32 A2 o AwWS slass. i . [ x ,
Fiiler R I
Mecais la | = Filer I x |

22 ! = Csnsum. insert | | [ b
- 23| @ Said or metal-cered 1o ’ X | ’
. Hur-cared
30| & [ox | |
33| & aws clasc | | | x
1 | — Position l i , 3
E,::':::S 2 | & Fositien | | x|
3 | & tr vertical weiding: | | | x
. .1 ' Oecrease » LOQ°F | X ’ l
QwW-ags .
Freheac
3 Increase > LOOF (1) | l S ox |
- 1 | & mwnT | x| |
g:::f’ 20 PWHT (T & T rangsr | | x|
; A |7 Umis Iox | I
’ .1 | = Tril ar & ¢comp. ' ’ | X
- 1
- 2 | & Single, mratwee, of e I x l |
Qw a8 J ! & Flow rate I ' \_.L X
Cas .5 { = ar & Backing flaw | X
9 ] = Sucxing or ¢ camp. ’ X
10| & Shielding ar trading | x
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1995 SECTION IX
QW-233 (CONTDY
T WELDING VARIABLEIS 20pCCAURE SASCIFICATIONS (WPS)
- Gas Tuagstan-Arc Weiding (GTAW) -
L.
o Sucaie-
. . mentary
: Essan- Essan- |Noaessen-
Paragraah l Irief af Variables dal tial tial
Sl l > m2aliacut | X
i |
QW39 3 l = Fusing i E C X
Elacirical ) |
- Charagisristics i &b A Zgerent 3 zolanty f | ¥ ! M
E : [ 16 t&3ranee N ! |2
! 171 & Tungsten mecitogs ! | | x
L ‘ & Iufing/weave ! l ! X
31 & Imfiee, ua, g norme size | \ \ X
H o |
3§ & tdetnce T=aning . | [
} SRR 4 atrog aagk gouge [ ] | X
QW--‘].O. l 71 e Cicifatien ot | i 2
- Vecnnigue lL 2 1 &  Agit 1o single zass/size i X l X
12 & Single 1o muitl meslreger | ;X box
- 1 & Clased 3 out shamuer ] X | 1
Ll & Tiscircce 18acng [ l i X
s | &  Manual ar automatc 1 | l X
| s} = Feming | 1 | x
Legemar’ :
= Adcitien > Iserrase/grrater than r Ughill - Forsnand & Crange
= Qeietian ¢ Desroazeliess than | Cawnniil - Backnand
b
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QW-330

QW-350 WELDING VARLABLES FOR
WELDERS

Qw.351 Ceneral

A welder shail be requalified whenever 1 change is
made in one or more of the essendal varables listed
for each weiding process, ' '

Wher= 2combination of welding precasses is required
to make a-'weidment each welder shzll be qualified
for the panicular welding orocass or grocssses he will
be m,ﬁir:d 10 use in preducien welding, A weldsr
may o< qualidzd by making wesis widh =2¢h individual
welding procsss, or with a combinaden of weldiag
.praczsses in 3 singls test couren.

Thz linus of degosiced weld merzl thickness for
which ke will 22 qualined ars dependant ugon ths
dickaess of the weid he desosits wich each welding
precsss. sxclusive of any weld m=inforczment this thick-
nzss shail Be considersd the =St coupen thickaess as
given in QW52

[n 2ny givea sroducdon weldment, weiders may net
deposit 3 tickaess greoier than that germutied by QW-
452 Yor sach welding grocess in which they ars qualified.

QW-352 OXYFUEL GAS WELDING (OFA)
Sssential Varianles

1995 SECTION [X

13

QW-334

QW-353 SHIZLDED METAL-ARC WELDING(SMAW)

Zssential Yariaales

] - .
Paragraon i Brief af Vanaoles

Qw202 i 4 - dacking
Joings !
cw—cl i .la | Fioe Ciamater
Basc Metals | Y l & B.Numger
Gw-=gs 1 13 ] a F-Numuger
Filer Mezals .
Hier ! .30 i & ¢ Welo demeuit

! B {
G\W =205 | L | - Positicn
Friitiang } 3 I

L] P4 Verical wmaing

Qw-354 SEMIAUTOMATIC SUBMERGED-ARC

WELDING (5aW)
Essential Variables

Paragraon l Brief of Variables

Paragrach ! Bref af Yanables Gw-aa3 1 14 ] & Pige ciimetsr
Qw02 [ 7 ’ = Bacting Base Mecals 13 | & PeNumner
Joines ‘ By 204 | 15 | & F.Numeer
Qw3 | 2 Mazirmum qualified Filler Metals 50 | © ¢ wWeld degont
Base Meuls } 8| o P-Mumger Qw205 B +  Pasition
Qw0 i 14 | = Fiiler Pasitians ' ‘
Filler Metals | 135 | & FoMumger
Fller Metals E B | & ¢ Meld deags
QW—s0s \ B < Poution
Position
Qw04 7 & Type hicl qag
Gas }

ASME - Section IX sl y(Sibgs 4 s L:Ly:lho awl3
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Qw-151 ' PERFQRNMANCE QUALIFICATIONS QW-3612
QW-333 SZMIAUTOMATIC GAS METAL-ARC ' QW-357 MANUAL AND SEMIAUTOMATIC
WELDING (GMAW) PLASMA-ARC WELIING (PAW)
(This [aciuces Fiux-Carded Arc Welding (FTAW)] - Essential Varatles

Essential Vzariatcles

Pirigragn | gl 3f Vanaales
Parzginn ’ 3nef of Varianies .
q i Qw03 - ! - Jacking
QWw—:02 . l - Zacking Jaints
Jaints )i s ara
18 &  Pioe siametsr
b | atoe o Qw03 | | =
QWw—=02 = ! =@ Frae Ciamers: Sase Meals i L8 ] @&  F.Numger
Zase Mewls [ a3 I o  F.Nymger . [ i
: 13 = Siler
R S | 6 Fvumzss -
—04 - L .15 &  F.Numger
.Q.‘;Y Viersls ! 20 1 S f'Weld dagasit Qw-=0+ ,
Filler Met3} - — Eiller Mearais 22 0z e
-2 l Cuimit (S, Cle A} .
iR 1 I ] Dmeirr C 23 7 ¢ Sglid or metal=cor=d
Qw05 g_ Tasiwon : o 3 flux-carsd
© Pnsiticns . T L e cawirilo
— 3 | e 1 erveal weiclag e | & :weld gesesit
QW-+08 J 3 - lners tacking I
Gas 1 ) Qw053 2 ~ “Aasilipn
, Pasitiz . o= .
Qw—=0% 2 l S Tranifir moce sluzns .2 I 6 Vv L vVemieal weiging
Slecmaal ; )
Qw-4c3 .3 ~ lnzr backing
Gas -~ )

. Legenz for QW-352 througn Q'W-357:
¢ Changs
= Aadition
— Celetian

ahill .
gwnnill

L

e E

QW-360 WELDING VARIABLIS TOR
. WELDING OPERATORS

o ' ' ‘ V.36
QW-355 MANUAL AND SEMIAUTOMATIC GAS QW-361  Geaeral

TUNGETEN-ARC WELDING (GTAW) _ ' Excezt as specified in QW-362. QW-363. and for
Essendal Variatles the sgecial processes of QW-380, 2 welding aperawr
shail be requalified whenever a ciange is mads in one
Paragraca l Briel of Varianies of the foliowing essental vapanles,
JW-az f 4| - sasding QW-361.1 Essential Variables — Automatic
: - Welding
QW03 1} 24| o FPizs siamewr fa) A change {rem auwomadc to machize welding.
CBmeMemls L s g 2 Mumcer () A change in the weiding precess.
E ‘e ' S (c) For clecwon beam and laser welding, the addition
= - cr delsson of filler meral,
g.""""‘“ 15| O _T-Numoer (d} For laser weiding, a change in laser type (e.z.
iHler Metals 22 | = Inzers 2 change from C3. to YAG).
23 | 4 Salid or meti—enreg (e) For fricion welding, 2 changs from contnous
ta flux szreq drve to inemiz weiding or vice versy
30| & rMan cemame (f) Tor clecron beam welding, a changs from vac-
uurl @ out-0l-vacuum ecquipment, and ¥ics versa
Qw-405 -1 | ~ Panten . N
Pesitians 3 | 5 T L lerucst weigiog Qw-3812 Esal:n:inl V:xri:‘bls — Machine Weiding
QW08 . " a ~ lnert sacking. fa) A change Jn--ma-\_m:idmg. process.
Cas ! I - (b} A change frem dicect viszal cearn! 0 remote
visual coatol and vice-versa . .
g;':::; ’ 4 ’ @ Currmt or galarey {c) The deiction of an automatic are volage control

system for GTAW,

<
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QW16 | ‘ 1995 SECTION IX
Qwats _

= o . WELDING VARIABLES
Weider Performance

Sssenuazt
Srief :
i af aFw SMAW | SAW GMAaw? QAW PAW
Paragraght Vanables Qw-352 Qw-353 QW-332 | Qw-333 QW-384 Qw-157
Jaints JI - 3acking ! l b i ‘ X X F X
Qw02 7 ' -~ Jacking ! X l ' I i
Jase 2 | Mazimus qualifico | X I ! I ’ '
gf.:'j-lﬂl ia j & Pige diamzger - ; i X I X X ; S ! X
23| @ P-Numaer | x| x | X x| x| ox
Fiiler A2 | = Filer | x | ! | = i <
Mertais e L = v ! . - H - .
Q":f-lud. S I r-.*flumacr l x I X | X R } = l A
22 = fazerts | | | i i X | *
a { @ 'Meld Zeoasit I | = l X | x | X l -4
a1 l £ 1 'Weld Zewesit I - X f ! i !
32 ’ C Umit {5 cin amd ; i t | X i ' !
Aesitions L i = Pssiten I x | X * X } S i = f X
Qs S & 1t Ve welding | | X | X | 2| x
Gdas ‘ .7 l S Tyge fust gas ] k4 I . I I I - ]
C",*r‘--lﬂ_".:;.‘_r 3] - trert Saexing | I | i X ! N4 ) %
Elezrncal I8 Teansier.mode | | J i X ! i
Gw=as 21 o curent o palanty ! | | | 1 = |
Weiding Procasses:
: b UxyTuel gas welding
SMAaw Shisided meral-arc welding
SAW " Summezrged-aer welding
GMaw Gas metal-arc welding
TAVY Gais ungstan-asc weldiag
FANVY ’ Alazma-are welding
Lagend: .
& Changs ¢ Thickress
~ * Acgitien T Ughilt
- Qeledan L Qewnnili
MOTEZS:

1] For dzschption, ses Secdon [V, ) .
{2} Flux-cored arT welding as shown in Q'#/-355, wit?? or withaut adgi toamal snisidlng framt an exz=mmaliy suoolied Jas or gas mixture, is included.

PR s
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(TENSION TEST)M@@L: 3
et LSS 51 QL L s ._.JL.U-|L5LN;-;M-
.:JL“;,.MI,OW- 153 g_,LJ!JJ!JJ__Jl; L_.uumow 462, 1
JALS*LJ_AL_J_)M‘L——IQU[ <l (tension test u‘._jt_gL.}_JL_)

0200 —— 33 4 (Reduced- Section) ad % L,QJL_., C:J__,, c(Fuil-Se&ion)
-l.._.aL_l - . R . e

= _,_.L..L,. YOl 2 [T YO l..‘_...aL:-v...a.Jrl.} (’i‘?“" (T_urned specimen)
2o sl s 4 (Full thing '

U 5 ( Inckness specimen) u_...AL‘-wL g 2 gaay O Hoss

PN u__J LT (Multiple soﬂcxmen) Lgl@fu .1_.:- Sl L Y0 :

| B0 e b i b ais
(QW-462.1(3) 13 e sls LI gllan) s oL Akl ag

Saded g L\ijau._.g.“bn.:wu o3 eleiulg .l(_l:iu.ulj_;t-;_..:
‘.\ﬁ'La_J‘Lup.J'-M.J__._: Qae__:—_gﬂ_l._ATuLm_..aMr,J_r-L_dl

aua;@lﬁquaJIrcluWwa

L
L""—.ﬂrwc-s[-‘:dhl-}-ﬁd f.‘.l.ﬁ YOJIJMUJJL‘JLJL-.D{_;!J_&,TJ

QWTS? 1()JQW1511 bdgfbﬂ;faafJLQa_}Lf&LL:—uw

.thJ_)....:lL;.JG-JJJ&\;ABV;J(’LAJ(;J_A.}LS[}:JJL-LJ'M_}.&.JJJ C

_,.L:_p @LfUJJJSquSbJLrIJUALAJ OUL‘J[-MLJ..JLJJILSJ_..J

ljg_g_,_..;i. &U&JJJJHJSL_.JLMG-LJL(EL&MJM(LQJCM
| . .-LLSJLIAL}.:S:..:J

uﬁb@wﬁtdeJﬂdthbuﬁ&sJ_a

3 4o 4a K_..ALJqlJJUAJLSIa)].LJIQLgJL_.‘LgLAM.:i..Luuu_i_.K..u:.J_)
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(BEND TEST) s ilo T

.L:.'_.dljéa_,_@j(euided Bend Test) +d> gleal) s ;J.'-.,‘LU'T
(Side bend) P ES e J.aL:. (Transverse bend) .5 et Cil— S
- {Root bend)az,,; sy (Face bend) oy, 2o
e s(Face Bend) &, ies _LiLs (Lengitudinal Bend) J,b us —

s

.(Roat Bend) «=
._\:_‘..u,a (,_—;- (P smiiBea L._..<_>.—i_ira_;:§_)3 oS L;L&‘_,:b e LSLA"‘:I_‘M-J
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1995 SECTION 1X

APPENDIX !
ROUNDED [NDICATION CHARTS
{See QW-191.2)

o TYRICAL QUANTITY AND SiZZ 223MITTED
iIN & IN, LENGTH OF WZLD
U8 IN. TO /4 N, THICKNESS
' TYRICAL QUANTITY ANC SIZZ SS3MITTED
CIN & IN. LINGTH OF WELD
. QVER /4 [N TO U2 IN. TRICKMESS
- - e . . <
TYPICAL QUANTITY AND SIZT PERMITTED
IN 6 IN..LENGTH OF WELD
OVER L2 IN. T 1 [N. THICKNESS
[ . ‘ . . . - -‘ . . . . .. ‘.-.‘.-.'. '.

TYPICAL QUANTITY AND SIZZ PERMITTED
CiM 6 [N, LENGTHA CFWELD ~ 77
CVER L [N. THICKNESS
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- Qw4st Procedurs Qualification Thickness Limits and Test Specimens {Cont'd)

: & x - .
S &Sidugfchys#u,@h}!
’ . Qw3515
FILLET-WELD TESTS
Type and Numoer of Tasls .
Type of Thickness of Test L Regquired [QW=02.%{al er TW-3562.4(d)]
Joint Coucens as Weided, in. Rangs Qualified faecra :
Fillet Peor QW=taZ 4(a) All FRllet sizes an ol Sase : 5
metal thicknesses ana all
diametors
Fillet Par QW-182.4{d] ’ 4

(1! Productice zssembly mockucs may Se substituied ia aczordancs with @W-181.3.1.-When proauciion assembty meckins 3re used, rangs
sualifieq snail oe limizad 19 the filler sizes, Jase metal thicknesses, and canfiguration of the mockua,

QW-451.4 _
FILLET WELOS QUALIFIED 3Y GROOVE-WELD TZSTS

Trickness T af Tast

LCotrpon {Plate ar Pipe) Type and Number of Tesis
is Welded Range Quaified Required
All groove tests . Al fillet sizes aa all dase Filiet welds are qualified. waen
metal thicknesses and all the groove weid it qualified
diameters . ia accardance with sither
Qw4511 ar QW-a512 (fer
Qw-202.2;

ol e Ol 3T dhew g o Cudr Mo uwil of 4l gF (sled o>
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QY32 Performance Qualification Thickness Limits and Test Specimens {Corn:'d) .

| s o Sliaate T

. B S Qw-3522 .
,o o 1LONGITUCINAL-3END TISTS
Tyze and Numoer of Te3is Requird
Thickness t of Degositzd {Guided-Bend Tipix)
Weld Metai Qualifies, i {Marz (2)]
Thickness
Tast Couocn Facr 2end Fzat 8end
Type of Weided, in. [Hawe 311 “Mate Gl
daint (Nos (1] ’ Mazx. : Qui—aZ23in) w-25623(3)
Groave Ug 3 ¥, incl 2z 1 1
Groave Qver ¥, 2 1 1
NQTES:
& thickness [ of the depasited wetd metal for sach wetder with eacn srocess imail be getormined

(1] When using gne, Dwa, Sromers weiders, th
- and used indivicuzally in the Thickness caluma.
(2) Thicxness of test cgupen of ¥, i ar aver enail be uxed for qualifying 2 ¢
.same or a diffzrort welding pracass
(3) Face- and roct-Tend tests may oe used ta qualify 2 cameination tastaf
(2] are welder using twa welding processes; or
-~ (3] two welders using the samear 2 different welding pracass.

amaoinaticn of thres cr marz weldars, =ach gf wnich may use the
:

Qw4523
GROOVE-WELD CIAMETER LIMITSS

Qutside Oiameter

. . ified, in.
Cutside Oiameter Quaiified,

af Test Caupan, in. Mia. Max.

Lass than 1 Sizz weiced Unlimitzg

1 to bess than 27/, 1 Unlimited

2%y and over 27, Unlimit=d
NOTES:
{1) Type and number of tests requirzd wnall be in accordanct with

Qw.452.1. .

{21 2", in. 0.0. is e eguivalent of NPS Z',.

Sl B9 kS 5l oo gume
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Q\-V-iSZ Pcrformance Quah(‘cnuon Thickness Limits and Test Spcx:lmens (Cont'd}

d?&f}hﬂp‘s’ 4 o uup uh.:l,oJT

Qw-52.4 - v
SMALL DIAMETER FILLET-WELD TESTW?
Qutside Diameter ] Minimum Quiside Diameter - . _© - «Thickness
- of Test Couponm, in, -~ T Qualified, in. - T -+ T Qualified
Lzss than 1 Size welded - Y
Lt fess than 274 ¢ L - . P oAl
2% and aver _‘ - 27 All
MOoTES: -
(1) Type and number af tasts r-cruurcd shall t\e in ac-:rdm:: with QW—452.5,
021 2%, in. O O.is :ans:dered the =quwaient. of HPS 4. . . o )
qudaw;uw%? -JLMLO)
. aw-szs i
CFILLET-WELD TESTZ_
. ) E » Type and Number of Tesus
N " Thickness of . Required [QW-2£2.4(3) or QW =152.4(c}] -
L N _T;st Coucan ag e L. . R .
Type of Joine "= 77 Welded, in, - o Range Qualified . i 20 Macra . T Fracture
Tes filler ° - '-_ T - <Al base material thicknesses, - . . . 1 ) 1

filler sizes, and diameters 7
AR '2"/. 0.0. and over {1} - . TR :
Less than 34, T to 2T base material thickness, - .. 1 l
’ T mazimum fiilet size, and ail '
: d_i-m'let:rt 2% 0.0, and aver .

NQTE: . . : . B . :
1) 2%, In. 0.0, Ix \f:nndtr!ﬁ the L'Qulvalent nf NP 2 / For tmaller diameter quaiifications, refer ta QW=452.4 or QW—452.5.
2) Praduction atsefnbly mockups may be sutstituted in accardancs with QW-181.2,1. ‘When productien aszembly mockups are used, range

. qualified shail ds llmﬂ:q te the lillet tizes, base metal lhlcknessas, and c.:nfoqurmcn al the meckup,

WLt

nw-452, b K
FILLET QUALIFICATION 3Y GROOVE-WELD TE:TS

Thickness af Test Coupan

) . Type and Mumber of Tr:u
Type of Joint " a5 ‘Meided, in

Range Qualified . ] - Rc-qwrtd
— , .
Any grhave . Al thicknestes All baze materiai thicknesses, .+ Fitlet welds are qualified when 2
fillat fize1, and dlameters B welder/welding operatar quali-

fizs on 1 groove weid test

Soled Ghsr ©lhslo T dhugs (ol 4igf a2 Cun Mo sl
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Wald reinfarcemant shatl ba
machined fluth with basa

- ASME - Sectlon IX gnlwly {Skgg § gbys cxgnlhd' s

metal, Machina minimum
smount (9 obitain Foprox. [

paralial turfacas, l

Cald wuraightening
of the t21t coupon

19 in, or a1 reqQuired ——————ae—

'

———— .
Citarticn

i

e T.Jl

=\
?\

I S N it parmicted gricr
' f [ 14 ia to removal of weld 1.
» ¥ reinforceament,
— 7
: : Ry \_These 2dge: may lq——— Edge of widest
I I ¥ g, be thermaity cut, !ac- of weid
| %
| 4
| £ Loifd e,

— 1/din,

widest width af weid
plus 1/Zin.
added fength.

-*

PR EY

R

This section machined
preterabiy by rmilling

QW-462.1(a) TENSION — RECUCED SECTION — PLATE

Lé)j-'ov\—ﬁ‘iiuf-_réh&nlg yonS” 5 g0

—- Parshel length aaualg

Lengenisudficiant
to setand into grip
#quil 1o two-thirds
grig [ength

www.iran—mavad.com
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L) QY621 1995 SECTION IX

QW81  Test Specimens {Cont'd)

(_ N
Gind or maching the mimienum . . \ j '
AMount nedded (3 abtain plaae e — -—-7—-‘..‘__)_ ——— e T S —

garaitel facss avar ihe reducag
meenon W, Na more matariai
than is needed o parfarm the
test thall be removed,

| Cn larrous maceriai
| thets sdges may be
i‘ thermally eur.

Edge of widsest
laza ol weig

y

B g
This section machined 1
. Breferabiy by milling

C\¥-462.1(5) TENSION ~ REDUCED SECTION — PIPE. .

def - sl k—f-ubéhm b et digad

-0 ) 7 T tNaw (]
""""" - Ry

Py _‘LLJ_\_J-‘—j
e i B T
! ! Rad, 1 in. min, '

1-1/16 in. Edge af widest face al weid

NCTES: .

{1} The weld reinforcemant 1hail te graund or machined sa thar
the weld thickness doer not axcered he Dase metai thickness
7. Machine minimum amoune 10 cbtain approximately par-
aitel turlaces, '

{2) The reguced tecuion shail not be less than tha widih af the

weald plus Q.

QW-462.1{c) TEMSION — REDUCED SECTION
ALTERNATE FOR PIPE ) !

wassmiran—mavad.com
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DATA — GRAPHICS QW-EL1{d), QW62 1(e)

QW62  Test Specimens (Cant’d}

N

L mlmu
! M

Stsndard Dirmansion, (n
{a [T ! fa)
0508 Specimen 033 Sp«:ir{nan 2152 Specmen A1 soearran

A — Langth of faduzed soction |Nata (1] {Note (1] ’ [Nota (12 [Noza (11]
2 ~— CAamatac 0.82Q =2.01%0 . Q.050 =2.007 ¢.250 =0.cO5 LIER A0S
A — Rackus of fillar 1r8, min 174, min, | . 276 min 118, mia
F — Langm of end sehon 1-374, agorox, 1-1/%. agprox, CT18. acorox. TIL soorex
C — Ciavnatar of and 1ection 14 142 g 114

GENERAL NOTZES:

HOTZ:

{3) Uze maximum diametsr spedman (3l (8], 2!, or [d) that can Se cut lfam tha section.

{n) Wekd rhowld be in center af raduced raction

{d 'MTeere ondy 3 Eogle COupon is raguirad the centar of (he specimen shovld be rmdway D ethwaen the :urh:gs.

{d} Thea enas maey e of any :napc to fit tha hoidars of the {esting macnine in sLch A way that the load is aoplied axially.

{7 Ascussd caxcsien A snould not &e less than width of wald glus 0.

QW-382.1(d) TENSION — REDUCED SZCTION — TURNED SPECIMENS

\

uleg;)—omﬁ)béhaabwf&w

Weld rernforcament shall be
mactuned [lush with Dase metal,

~ bl
TIITTIX LI IAITINT

QW-462.1(e) TENSIOM — FULL SECTION — SMALL
DIAMETZR PIPE

Ko e o b Uyl ol s by AT g

www.iran-mavad.com : s
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Qw82 Test Specimens {Cont'd}

] w {ia)
~ {1a) For procidure auziifiction of materials ather tnaa P-Na. ! in fotn. Yore. P.Na, 723
W22, [f the qurfaces of the tice bend test specimany 3r= cas eut, FNa. 23, ar All orher
remavsl by macnining or grinding af not lass than 1/8in. from the | /9 10 1-1/2, r “|pNe. 35 merais
surfacs snail be required, - incl,
= : . 173 | 1i8
[T{1d) Suech rsmov:r it nat requiced far P-Ma. 1 t
i . 1 materiats, Quz any > 112 [Nore (1] 1/8 18
resulting: foughness shall be dreqsad By machining ar grmdmg
I ' A . Co
______ ./ L] T
"'[2] Faor parthrotancs Qu:hflc.atlan of all marerials im QW27 i! He x / 14 _.i.
turfaces 0f rice Dend T2 are |y oour, #ny rewlnng roughness shall T" !
be drezzeld by maehmnnq or grinding. - - ' !
. b oin, ar s V8 mun, ‘GENERAL NOTZ: )
el required . At En ‘We!d reinforcement and backing .urn: or I:a.cgllng_rmr;_ if any, may be
\ ‘ o i . o .. ramoved Mush with the wurface of 1he sgecitnen, Thermat cutting,
\-f—— — - I L { ..:'_L" - _ . maghining, gr grinding may be emaloved, Caid A Tigntening is ger.
] N L b — - -
/.f» ----- R I NI -r—r— ST . mitted priar a remaval af e reinforcament
Lod

NOTE:
[1}Whan specimen thickness T axcesds 1.1/2 in_, use one of ths loi-
lowirig,
la) Cut specimen inta multigle (23t Joecimens y of aporoximarely
ecual dimensians [3/4 in. 1o 1-1/2in.).
y = tosted specimen (hickness when multigle spegiment are
taken from ene coupon
{ol The specirman may be bent at full width, See requirements on
fig width in QW-468.),

Qwr-462.2 SIDE BEND

ey Lo diged

R avad.com J

uwx.h,oa LW‘J &=
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DATA — GRAPHICS QW623(2), QW-623(b}

QAW 462 Tcst' Specimens (Cont’d)

A= 1/Bin, max.

=

A
1‘ P.Nc, 2] F-Na. 23,

‘\ ‘, T.im. ] ar PNe 35 All other matals
e ’ 1716 < 178} T | T

[ \ | B T iPlata)  [Fipel 178378 VE | 7
T >2/8 | HE | 3/3
Facs-band spacimsn — Flata and Pipa NOTES:

{1} Weld remfor:ement anc backing ttrio or backing ring, il any,
shail be removrd flushs with the surface of the soecimen, 1t 3
recessed ring s used, thit surdface of the soecimen may be

& in, ar as 1.1/2 in. -. machined to & depth nct exereding the depth af the regers 10
I_——-—-—-— required -——.——l a= ”3 in, Max. remove the ring, except that in wch cems fhe thickness of
the linished specimen insil be thar soecilied above. Do nat

r —l— flame-cut nonferrsus metoarial,
{21 1f the pipa being tested is 400, nominsl dismeter or le_ the

\ 'y e - width of ths bend mesimen may be 3/4 in.lor pioe dizme-

g t _J tert 2 in. to ang ingiuding 4 in. Tha band: soecirmen wodth

---------------------- — [Plate} (Pipel may be 3/8 in. far pioe diametars leas than 2:.in. down ™ and
[ \ ! j'_..‘.. inctuding /8 ia. and az an alceenatice, il tha pine being tered

' . it equal to or less then § in. nominal pips size {1.315 in.

Fl_am-band specimens — Plate and pipe . G, 0.], the width of the band specimens may: be that obtsined

ksaﬂt.ﬂ—d.\ad

K—rw 9 UM-QS’ 4.13,.:;.1 manner,

Qw-2&2.3{a) FACZ AMD ROQT BENDS — TRANSVERSEN

QW-462.3(p) FACE AND ROQT BENDS — LONGITUDINAL!

by cutting the pige iN10 Quarter s¥cliong less an Blicwvance
for saw clies or machine curting. These msimens cut nte
quartsr sEctimny afe net required 1o have one surigse me-
chined fial st shown in QW-262. .a(a) Bend moecimens Tzken
{rom tubing of commparable sizes may De hardied in » ssrml:r

5 in. or as 1-1/2in,
i“—"‘— requirsd __.._,..! ] R = 1/8in. max.
if_ .
— :

s
il
-
b
Al Face
P.No.23,F-No.23] -other Bang
T, In. or P-No_ 35 metals
1/16 < 1/8 T ¢ T
1/8.3/8 1/8 ] T
| >3/8 | 118 | /8

NOTZ

(1}W-ld ewinforcements and backing strip of backing ring. i any,
shail ba removed exawntizily fluzh with the unditturtied surtace
af the base matariat, If 2 recessed strip It used, this surface of
the fgecimen May Bw machined to 2 dapth nat sxcarding the
degtn cf the recass (O remove Lhe strip, excapt thal n such cazas
the trm:!meu of the finished specimen shall be that soecified
above.

o -l fed g ) s dgn

3

WA — e ecconT

J‘u ,_,_M.:J.;_vos bmb )K-’>



O 7 pl Cpan e (slaatyla T 9 15 Sibga (o

ASME - Section IX gulsly {(Shqa g Shes Cuals \ull

1993 SECTION 1X

Q.62 Test Spevimens {Cont'd)

i T,
Yo, and less T
Cwar '/, in. Zcuilto eor less than T,

tut net less thaa 'Y, in,

Siz= of Oilat = thickness
of T, not greater than
! 34 in,

rd
Ducarg 11,

Crearg 14a

|

8in
min,

A

T ‘/
m L
Iy Macro-Tast Spacimer
f 5 A, —e—

GENSRAL MNOTS:

Llacro test = Thae filtet shail show fution at
the roor &f Ihe weld Dut net necassarity

Bavand the rool. The weid metal and haal

3llezzed rons thall be Iree of cracks.

Q¥-252.4(a) FILLET WELDS — PROCEDURE
Sl PERCIRST AT E Rt ey

Direenion al bendw‘]g

" Stoc and restart
{ wald near the
- center
3in. - v
min., T O :
l ! T T ..:,.:
. A}
¥ / - AN
—r< AR
} [ din. - :L
min
Sazm matal thicknassz T )

\ Mucro=Taat

Max. fillet size = T Specimwn

GetizAAL 1O

VE: Refer ta QW.452.5 for T thickness/qualifl.
Teanen ranges, : ’

QW-462.4(0) FILLET WELDS — PERFORMANCE

LS PES N oS ! u,? &;5;. 4 50
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Directian af bend

Quaniar saction — Macro speciman

T = wall thicknass
Quarter sacrion -
/_ Fracture specimen

Start and stop of weld
near gcenter af bend

i

!
t
i : Max. fillet size = T

8258 mezal thicknesy > ‘Wall thickness » T —/f&_—/
. ¥ ]

GENERAL NMOTE: Either pipe-to-platz or pive-t0-pioe May be usad 35 shown. - |

QH-462.8{c) FILLET WELDS IN PIPE — PERFORMANCE

(sWhsm) - gl 5o (5l 4lsF Poz L3es

7 = wall thicknass

Quarter section —
hacro spaciman
{< required)

T
Jin.
min. Start and trop af vweid
I near caner af tpacimen
Y
Y

’ i
i
o |
/ | :
!
. | i
I |

T . Max. fillet tize = T

. - . |
Base ratal thicknass > 7 _ . .
. : ©- Wl thickney > T

GEMERAL NOTES:

[1) Eithar pipe-to-plata af pipe-to-pips may ba usad 15 shown.
{2} Magcra tast: R

{3} The flist shall show fusian at tha root af the wald but nat necessarily beyand the reot.
(B} Theweld matal and tha hext atfected zons shall be free of cracks,

QW-452.4(d) FILLET WELDS IN PIPE — PROCECURE
90— Ayl 30 Sl 4hT g Lo
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QW-IGJ Order of Removal

Diteard thif piece
ST L R R S Ciscard J this piece
Raduced wenan t=ntils 1Decirmen ____,:_________‘_,_._._._ A Tyt iyl Sy Mo
_________ - e e e — Side tand f I 1weciman
e i Bl gl g Heg=ior gy Sl g ety ipoerdingg .
FRoat peand L | toecimen
] Reguced section tensile pegimen
o —t e e - e ot e —— T -
Face bang ioecimen e T T T L T T T T L |
e e Ll Side bend | tpeciman
-0 =" o m—m——— e el e X B ==
Root band | 1Deciman . Side band J ipeciman J
Facsiband l— tpecimen RAecduced 1action ensile spacirmen
b s e e T e e e e =
- T T gt el b R bl iy Lol
Asducnd saciion trnsile tpeciman Sice Dend i seeciman
T oL T e e e ) plrglieegtlieg ity e S Wb gt e Bl Sl et
Ditcard _I his prace {- Diszarg ! ’ this pizce-
| N |
R, | \Y4

QW-263.10a} PLATES — LESS THAN ¥, [N,
THICKNESS FROCZDURE QUALIFICATION

QW-263.1(k) PLATZS — ¥ IN. AND OVER
THICKNESS AND ALTEZRNATE FROM % [N. BUT
LESS THAN ¥ IN. THICKNESS

22 M wu b PRCCZDURE QUALIFICATION
s LA SAA G, g OV G e uu

Qb%—é}lefl:a\’\jlu:ﬁd_u

Ak VAU 0 Gy e, Zsal,

[ Oiscarg

— Longitudinal
face-cend
tgecimen

\|

Reduced-rection
1engile specimen

Langitudinal
rast-band
thecimean

\l,

— Lénqitudinal
face band
T ipaciman

Reducad-wcrion
mntils spacymen

. -
l/-——- Longitudinal
" rootbend

pecimen

Crzard

7]

QW-463.1{c) PLATES — LONGITUDINAL
PROCEDURE QUALIFICATION

ok s - 9 Mo dal g,
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@d‘q'-bl ' Raeduced sezctian ’ ' .
: _ tansite. (4g)) b digud 03T 30 (sl

AS g .

<

Facr bend
Raart bend '

Harizontal plane
iwhan pige i1 welded

- K - -
in harizantal

fixed position|
!
r

Raot band
Face bend

Reducsd secticn

: ! g
7 t2ntile : - a" —‘1 Reduced seetien
. ) ' t=asile

QW-463.1{a) PROCEDURE QUALIFICATION Sice bend

R Side band
=30 L:-u_:-b'}[-ﬂ t—\ﬁh-

Horizoneal plane
['when pipais welded
- - T N . -
in herizantal Sxed ( ' )
gasitign} :
I
[}
[
1

Side band’

?::-_;—‘/ Feduced szctign

mritie

QW—453.1(E) PROCEDURE QUALIFICATION

10 deyg,

Morizontal raference
line for the 5G or BG
pasltian, .

[
gy =

QW-463.1{) NOTCH-TOUGHNESS TEST SPECIMEN LOCATION

Sl (Lo BT Gges fome T
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QW-iR] Order of Removal (Cant'ds

— —
Oiteard tegs ; ' i1 ai
thit Oregs - Disgar thir aiece
e e e T
—_— e e T T, T T = — T T e e =EmE o s
Rooebend 1oadimen Sice-hara icecicnen
— e e e o
I e e v o e e e T T (- T o =
Facs-tien szegimen
ace-Bend Side-tang iDecimen
— —— e —me — ] —
—_—— e, e s T T T T . L A T S o o 0=
Qiscard This piecs Oitears this Siece :

QW253.202) PLATES — LESS THAN ¥, iN,  QW-263.2(3) PLATES — ¥ [N. AND OVER
THICKHESS PERFORMANCE QUALIEICATION THICKNESS AND ALTERMATE FRCH % IN. Su7
. ) LESS THAN ¥, [N THICKNESS
Mer Mo nul PERFORMANCE QUALIFICATION
S e U gy T S Mo wu b

- I | . L -
[ P e 19 3 s

e B G e £

B thit
b Diszarg siaes
— e — | e — e
— —_— — — (=
Longitudinal
face-bend
toecimen
o o— e ] | — e
—_— e =] [ - —
Langitudinal
—4————=——  rgot-bend
specimen
— . - — = =
this
Ciscard .
prece

—
Q4-453.2(c) PLATES — LONGITUDINAL PERFORMANCZ QUALIFICATION ’

S e - e Co Mo wnli-G)g
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45 dug, ~ 60 deg, o

! Fa.:'e bend
7 - .
N
Horizontal plans
{when ai’cu i1 wetded

= -
in 5G or 6C
., pasition}

\-

Fare bend

QW-253.2(d) PERFORMANCE QUALIFICATION

Wlem cumdo b

Side mend

. IOfJ deg.

vartical potition
far {2G) tescs

Fsc; hand

Side bend

Ragt bend

.\-

Pipa in I'un; /

ASME - Section IX (wlwly ]L"uhq,g.,q Uen &pﬂh&gt‘s

(U90) b diges 30,37 50 Sl

QMW 143 Order of Rcmc\'al.(Cunt‘d)

. e
45 deg, — 60 deg, |

Side bend

Harizantal pitne
[webary piDe is welded

- -
in 5G or EG
f sotitianl

e

Side beng

QW-463.2(2) PERFORMANMNCE QUALIFICATION
PLEY T RLVES WY

! deg_.——b'—‘\

Rgot band

HMorizantal raferencs
lime for tixed horizontal

N i
e S e,
"o ——>— - 260 deg. |
Pipe[n lixed
horitonul patition

I for (SG) tests
i
1

Side bend

ALY -

~

QW-463.2() PIPE — 10 IN. ASSEMBLY PERFORMANCE QUALIFICATION
=t te «U}J - gon SR du G

(ORI : \
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20T Qw401 Canaily
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DATA — VARIABLES : Qw412

S - Qw432
iy F-NUMBERS {CONT'D) . i
Grd::inq of Electracdes and Welding Rods far Duziificition ‘

C QW F-Na. © ASME Specification Ne. AWS Classification Na.

' Nickel and Nickcl-Base Altays (Cant'd)

232,4 .43 SFA.5.30 . Ingz’ ¢
T a3 . SFAs3 s - : ... . -INsZ
a1 . SFA-s30 N T, INsA

- 44 SFA-sy o - oL UTENIMeel. .
S ds SFa.sry . T L ENMees
4 SFA.T1] : T - ENiMo.7 -
- A3 CSFA-511 o o INICMo-4
a4 . §FAL3 T © % L ENICrMe.S
T a4 IrA-5.11 . . ENiCrMo-7
SR X SFA-5.1 ' )

ENiCrMe-10 .

SFA-51a R Co. el ERNIMel LT T

SFA-8.14 .. s : . © ER/NiMa-2, ERNIMe.3 ° e

L L SFALse L T L ERNIMo-T (Alley 8.2 <5 oo
L 1.2 7 S A T, T ERNIC Mond CoL o
44 .- U gRAsiec S ErNiteMens - e
44 . T §Fa.s s S - . Tt ERNICrMa-7 tallay Cea)

RET . . . T 5FA. : ‘ " ZAMICrMa-10

[T

45 Fa ENiCrMp-1
1+l 45 CESE B S R ... vt . ENiCrMe-d -
as Fa.s1L o T S Ty . .- . ENiCrMe-11
AR T Y ERNIGMe-l

.45 -
e
45
45
43

o
ot Ly
-

-

T o “. ERANiFeLel
AT S © ERNICrMo-3
O o © - ERNICrMe-9

- e . -

.14 R : ) ERMICrMa-11 -

L DY L A e
LERREEN
> 3ep )
nodn tn
—
o

P

- Titanium and Titanium Allays : _
s 51 “SFAsls L L . ERTL, ERTL-Z, ERTRJ, ERTI-4
52 5FA-5.15 . : * ERTI-7 :
53 - SFA1s o . . ER’Ti9, ERTI9ELL
56 SFA-ss - .-+ ERTM2

Zirconlum and Zirconium Alloys
a32.5 51 SFA.5.24 o .- ERZ:2
“ERZ3

ERZrd

Hard-Facing Weld Metal Overlzy

4327 ‘ 71 (SFA.513 RXXX.X, EXXX-X
7a SFA-5.21 T RAXX-X
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Qw-12 oo 1995 SECTION IX

ASS . Qw-432
: . - F-NUMBERS [CONT'D}
.. Grouping of Electrodes and Welding Rods for Qualificalion

qw . F-Na. _ ASME Specification No. - AWS Classification Na.

Copper and Copp:r-Ba.t.e Alloys

432.3 .omn s+ SFA-5.8 _ o . . ECu-
31 Yol SFAassy ... - .. ERCu

43z.3 S C. sFa-s.e T P o ECust
3z . SFA-ST . . ERCuSi-A

33 0T T sras ‘ C 0 ECuSneA, ZCuSAC
33 SFA.ST . ERCUSA-A

- iy :

34 ’ SFA-5.6 " i - ECuNI
34 ..: SFAT - : ' ERCuMI
34 - - §FA-5.30 R - C [N.S?‘“ .

35 redii. SFAS2T - oo - RBLulad
. -t RSCuIn-B

" a5 S L . . RBCuZa.C-
s - COE Coe : " RBCuInd -

367 . T FUSFALSE \ T ECuAlA
3% ST . . ' © ECuAl-B

36 S n SFALST . - v ERCuAl-AL
3 0. , .0 LMERCuAlAZ
L ; .1 . . ERCuAL-AS

31 .7 SFAS.E _ C L T ECuNiAl

3T S AR S .7 T ECuMnNIAL
37 T SFA.ST . C o7 vt - TERCuNIAL -
37 : . ) ‘ . " -+ ERCuMnMial

Nicke! and Nickel-3ase Alleys

4324 41 . "SFA-5.11 : o ENI
41 5FA-5.14 © ERNi
a1 "SFA-5.30 . , “INeL

a2 R I -1 7 W 8 L _ENiCe7

42 . 5FA-5.14 - ERNICu-7

4z 7 7. SFA-530 - T (N

43 ;7 SFA.5LL : : SNICrFe-1
43 T SFA-SL : . ENICrFe2
43 : SFA-5.11 ) ’ ENICrFe3 ~
43 .5FA-5.11 ENICrFe-d
a3” 5FA-5.11 _ _ ENiCsCaMo-1
43 - © SFA-511 . . ENICrMo-Z
43 | . vt . SFALSAL . - EMICrMae)
a3, TLSFAsL ' o ENiTrMao-b

43 . SFA-5.14 ' ERNICr-3

P - §FA-S.14 - " ERNICrFe-s
43 . SFA.5.14 : ' ERNIC(Fe-6
43 | SFA-5.14 ' _ ERNICrCatda-1
43 o SFA-5.14 . ERNICrMa-2
43 . - o7 SFA.5.14 . ERNICrMo-3
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Qw-s1.3m _ 19935 SECTION IX

Qv.152 Test Specimens (Cont'd)

Fixed Vartical and
Fixad Horizon(al Pipa i . Fl_at Rolled Piga

Ir—- Motes (1), {3}

Test Scacimen Lzcation ‘or SG Qverlay Cualification

‘ {Sge=cimens Aequirag Frem a Minimum of Three Lacations) Nota {1}

Fixad Pipe on ag deg. Angla

Mates {1}, (3}

— Maras (1), (3]

Motzs {1}, {2

) Test Specimen Locatian far
Test Soezimen Lazation fzr 50 Owvertay Quslificazizn 2G and 1G Rgtated Cvertay Qualificatian
i$pecimens 2aguirec From 2 Minimum of Thras Locarigns) {Specimens Aequired From Cne Lacation)

GEMZRAL NOTE: Cvertay may te on the inside ar autside of pipe.

NOTZ3: L
‘ (M Lzeaton far required tes: specimi=n remaval [QA-453.).
‘ 12) Fermaval racuires far change fram vemical ug ta vericat down or vics.versa,
{2) Lzcartion af tast scecimens shall te in aceardanca with Lha anguiar positien limitatiang
of SW-120. . !
(4} ‘Mhen averay wealding is perfarmed using machine ar autamatic welding and tha
“erical ravel dirsion of adjacsnt weld Seads iz reversed on alternate passes. only gne
ehemical smalysis or hardness Spazimen is required ta represent tha vertical paorion,

! Cualification iz t~en restricted in praduction te requiras alternate paas raversai of rotation
} direction methed,
\

QWL42.5(r) CORROSION-RESISTANT OVEARLAY CLADDING/HARD-FACH_-IG
OYZRLAY — CHEMICAL AMALYSIS SPECIMEM (CONT'D)

www.lran—-mavad.com
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DATA — GRATHICS ' QW625(e)

QW62 Test Specimens (Cont'd)

Fixed Vartical and
Flat Rollad Pipa,

‘Note {1}

Fixed Haorizantal Pipa

45-60C dag. Nates {1k (2)
Motes (1), (2}

s e — — __/_ i :
Notes {10, [3) Vo Nme“w ’
. Mdraa {1}, {Z)
Te=t Sgecimen Lecation far 3G i

| |
Cverlay Quaiification i |
| I
| |
I I

Fixaed Pipe on 45 dag. Angla

} .
Notes (1), 1zt {™=43:30 deg-

._thu . 2

3

Nar=s (1), (2]

/%45 dg. Metes (1), (2)
ya
Test Specimen Locaticn for

Test Specimen Location for 6G ’ 2G and 1G Rotated
Qverlay Qualification Cverlay Qualificatcin

GEMERAL NOTES: .
la) Qvarlay may 2e on the inside or gutside of pipe.

NQTES:

{1} Leeatian for requirad test specimen removal - Procedure (QW-4532),
{2) Lacatien for required est spacimen removal - Perfermancs {QW-453),

QW-462.5(c) FIPE BEMD SPECIMEN — CORROSION-RESISTANT WELD METAL OVERLAY

www.iran—-mavad.com
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QW =46, QW 46,1 13 SECTION X

QW.d66  Test Jigs
Tioosd neie t
y € o unt HHarden=e rallart 1-1/7 in. diam
dshing macnine N
My beoubiiveed far jiq thayld =

At rrquirsd
———— T — Al reQuired ——————

l - \ . . | -‘ ‘ !

. . ] '
- Shaulcers hargeneg I—-"_ in.
a Saoulgers har - ' a i
—V" | NG jreaseg - LR B
; )

/4 in,

}o128 in_-I_ ]

-L‘ {
I
171 in, =—— T

Munger

ETHR Ve N S

J-7/8 in.
Thickaets of
Material ) ‘Saecimen, in, A i, Z.in £ ta. oo
RN S I P}-“"l- IX; Pule 2% ~itn FoMs, 23; Buna. s, s S Le L1l %1 IR
Puilo, XX wit Friia. 3 ' 103 ar bes 18-102t ENEY 13120~ Wia Byar - ol
P-Ha. 11; P-Na. 25 o P-tia. 21 me P.Mo. 22 ar B-Na, 2§ L8 2102 -l 13 Vil
‘ 2 13 or e [NEIE Uk 13 = A LR B B
P51 : 3e ] e 378 TS
t= 3.3 of legg o Er <t \or = s - 0
Alla. 52, P.Ma. 51, PaNgl al, P-la, a2 2 . Jo304 1.7 3 PR LA
i = 33 or feix 19 Lo 12: - 118 g L lw
AT owers witdl groatsr than or aual (3 20T tizagiuea bR ] 112 1L -2 LI
tom 33 ar iy 12 1 & - /8 A
20 aters wih] 157 than 337 elossaticn RIS TR PR K PO OO R T TN 2 R AT N LI LR
: mdas, mJe mar, -~

'

CENTRAL NOTIS:

ta) Far P-Numl:n"c, tes °M.422: Tor F-Numeer, o= 1°0.41),

f3 e dimenuony of the 131 jig snall Te 1uch 33 13 jivs the Bemd o5t f3esime= ) calewiatsd ser=imt qutse hEs Toeqavan erudl ta at feast [mar ot it g
material m\m 'ne lowsr PHMUM elsnqation 4t yzesifisd in trs Jake materat szenidicauon, :

‘ . 196t
seriat suier liver siz=s000n 7 ——
4 -

. .
re Dllewing {armid i4 grovide? lor canverienzs in caloulating e bend 1zasimee Lvckress:
|
A 1 ozpresp flanganys
) thigenast 3l terhmen (4 =
: . (122 = Igergant signgliarel

(2! Far quidez|bsmg g canliqurauen, tos Q%/a4ay.7 PR ET IS ST I T DU )
(31 The weid dko Pet 2iciied tans, in (7 2212 90 3 Yanseen wttd bead (zoToeTes

Aail Bp gsmpizle , metmea tma 2o oaetran of the sest e gttt

GM/-468.1 TEST JIG DIMENSIONS

swwiiran—mavad com
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DATA — GRAPHICS : ' QW46

Qw466 Test Jigs (Cont’d)

[Mates (1), {71]

[Nater (43 {51]

GEMERAL NOTE: .
Ses Tamia QwW-485.1 lor jig dimentions and j:rzral netss,

NOTZES:

(1) Either Mardened and gredscd fnaulders ¢r hardened rellers free (o ratite thall Se uted.

121 The wauldert or rellers thill Rave 3 MiniMum Se3ring surfacs gl ¢ i, lar ztacement of the sorcimen, The rollers thall be hign eaeuga J3ave LAe Soilom of
the pg 12 (hat the coecimens wall clear the relicsy when tne Fam 35 in LRe la= zofitisa. . .

(31 The ram snall by Gtisd witn 1n anpreariate 9ate ang pravition made for 2iTacmment 13 Lhe Leiling machne, and snall be af 1 sulficomtly rigig detiga te

prevent gefleclion Ine misdlignment ikt Making the bead test. The body of ine ram may Se fegt thin ine dimemions thown in catuma £,

(41 3 devired, gither thg rollery ar Lhe raller sup@artf may 3¢ made 3diusiazle in tne honzoatal dicdction 10 INAC scecimens of § thicknest rfay Be tetiad om ine
. ' .
tams fig, i
4 . . .' . . P
{53 Theeciler 1waoerts shafl 8r filted with an agorooeiaz: Base detigned 12 aleguard 33ainsl deflectian ar mitalignment and cquitaed with mizaos for maintaining

the roiers céntered medtaing ind 2linned wilh fzypect 13 e sam.

QW-£££.2 GUIDID-Z2ZM0 ROLLES JIC

; h]
WW Wl air1ravacconT

7
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QW16 1995 SECTION IX

S QW66 Test Jigs (Contd)

T

 GENZRAL NOTES;

la) Sez Table QW-253.1 for fig dimensions ane cther general astss.

- : y
=im : tH i i i
113 ', e_n:uu-: nat 3xewn are the sohion of tha dasigner. The essenhdl cansideranion it 1o have adecuite
NNy 53 that L e jig pars will not soning.
{g) The .(.oetlmeﬂ shall 2e fisrmiv clamp=d on gne =ng sg that theres iy no shicing of the specmen during 1ne
Sending 2paration. :

(e

T2t t@ecimens snail be rzmoved from e

fig when the quies rall hay Se=n r2moved 130 g from sne
NG zaint

QW-256.3 GUIDED-BEND WRAZ ARQUND JIG

www.iran—-mavad.com
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DATA — GRAPHICS : _ Qv —466.4

QW-d66 Test Jigs (Cont’d)

1 I Ve e— Bencg acaoier

'&

i

i

12in, Max. diarheter of ttud « 1/3-1 .

15 aeq, muia, \J\
N r

|
éﬂ
T

I il N

i
For Stug Dramersr Lind 178 118 114 378 142 . /2 L34 18 1
Ute Adaoter Gap A7 Lin)? 1.8

118 a8 T/32 3N6é  11/3T 0 15/32 15737 1832

QwW-g66.4 STUD-WELD BEND JIG

www.lran—mavad.com
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QW .14A4.3 1493 SECTION X

QW-264  Test Jigs (Cont'd)

b Steel nyy
1 ya

Wald ar=a

GZHEIRAL NOTIS, .
12! Simensionsz ar2 asarooriate fo the sice af the stud.
= I9F Threads of the = 1hatl be ciean ang frae gl fubnesnt
Gther than rengual cuthng oil.

Qw2555 TORQUE TESTING ARRANGEMENT FOR 5TUD WELDS

www.iran-mavad.com
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DATA — GRAPHICS ' Qi—ghs

QW—é6 Test Jios {Tont'd)

OV

| &
Slatte= fixtur=s

. i E
B T
4
/
g hoid 3iud Read
b |

and jZegimen 3latz

T

QW-256.6 SUGGESTED TYPZ TEZNSILI TIST FIGURE FOR STUD WELLS
;o
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