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1. Tests on piste . T R e R Sae o s, oS

Test specimens sequired

Reduced- - o E Ph(e

“Plae ' - section Root~ . Face-  Side- ~‘thickness
__ thickness (T) Number of NDT tension bend bend - 'bend quahl" ed T
- tested, . sample wcl_ds . (sce $.10.1.2) . (see Fig: . (sce Fig. . (see Fig. wfsee Figasiod « Losim,

R ) per position (see Note 1)’ 5 10.L.3F) 5.10.1 31) '5.10.1.3J) 5.10.1 3!!) maximum (hote 1) ‘
VBST<38 1 . Yes o2 2. - 1/8102T
7 Yes 2 27 -

IBLTLI - . Yes 2 - B R
. 1 and over o Yes 2 - - 4

" Note §: All welded test pbles shall be visually inspecied (see 5.12.7).
_ Note 2: For square groove welds, the maximum thickness qualified shall be limited to thxcknss tested.

2. Testson pipe or tubing
' Test specimens required L .
g - i v i oL
. ) . . ' © = Pipe.or tube size qualified
Pipe size of Reduced- - -
sample weld Number of NDT  section Root- Face-  Side- ' . Wall thickness,
samiple  (sce  temsion  bend .bend - bend’ . . o .. IR =
Wall welds per Notes  (see Fig.  (sec Fig.  (sce Fig.  (see Fig. . — %
. Diam.* thickness. T position Jand 4) 5.10.1.3F) S. I(HJJ) 5.10.1.3) 5.10.1.3H)  Diametér, in, .min__ max .-
2i m, ‘ Sch.80 ;- ... . T T e R R : o34 ead b+ el ~~
or 2 "Yes 2 2 02 - through 0.063 - 0.6“
Jin Sch. 40 ) N . 4 e
6in.  Schi20 . C ) 4
~or : 1 Yes .2 - — 4 - and 0.187 Any
" 8in. Sch. 80 : ) St over s
"~ Job Sizc'pipc or tubing o . T
» Cowall A e
_ Diam. thickness, T . i . )
oo e 1/8<T<3/8in I Yes - 2 2 2 — Test diam. and over 1/8 2T
MR ¥ in. 3/8<T<I/4i in. 1 Yes 2 - — 4  Testdiamandover ,T/2 . 2T
- ' T2 1 Yes 2 - - 4 Test diam and over 0.375" "~ Any
S X JERE® . ol
Lo 1/8<T<38im. .} “Yes 2 2 2 —  Testdiamand over - 1/8 2T
- 224 3[8<T<Ii4in. ) Yes 2 - - 4 24 and over T2 2T
i g T=3idin. 1 Yes 2 - —_— 4 24 and over 0375 Any
k) - - - — v
" i 3 Tests un“e!eqlmslag and electropas welding
. - Test specimens required
T . : Reduced-  All-weld-
o section metal Side-
. Plate Number of tension - - tension - “bend
thickness sample NDI  ~  (secFig - (sce Fig. {sce Fig. Impact tests® - Plate thickness
—_ . tested _' welds  (Notes 1. 5) S.A0.1L3F) 5.10.1.3G) 5.10.13H) (seed.15) qualiﬁed
Tee i Yes 2 T e 8 L eST-LIT
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Test specimens required
Tension and bend tests (5.10.2.3)

Macroetch for
effective. © - Reduced- . ;
throat (B} . seetion *157 ol Ml R
(51021 tension Side-bend . Plate thickness
_ Numberof - (5.1022) = (seeFig. © {see Fig. - qualified, &
“sample wélds' -~ (5.10.2.3) - SA0AIF- - -5.10.0.31) max |

I 3. 2 4 Unlimited
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Test specimens required

S e A bpa e Wl R  Allwelds - wes e e e
Macro- ‘metal Side- Sizes qualified
Number of etch tension bend
oo Test. .- Fillet.. = .~ welds 5.103  (seeFig. (see Fig. : Plate/pipe .- .Fillet
specimen ¢ size . per procedure 5.11.2 5.10.1.3G) 5.10.1.3H) " thickness . size
Single-pass, max size 1 in cach position 3 faces — —_ Unlimited -Max tested
‘Plate 1o 'be used in construction  to be used ’ : single-pass
T-test : . and smaller
(an. 5.10. JM Muluple-pass. min size { in cach position 3 faces - - Unlimited . Min tested
e _"to be used in construction ~ to be used multiple-pass
; ; S ’ . and larger
Ll ‘. Single pass, max size . lineachposition -3 faces (except @ — - Unlimited . Max tested
“Pipe - “to be'used inconstruction  to beused (see for4F & 5F. 4 : © 7 single pass”
T-test®® - Table 5.10.5) faces req'd) o and smaller
' -(an,swtu)M - — : — - :
ulup!c pass ‘min size 1o 1 in cach position _ 3 faces {except - = ... Unlimited . Mintested .-
' " be used in :onslrncuon “to be used (see for4F & 5F. 4 : . multiple-pass "
i Table 5.10.5) faces req’d) and larger
Groave test® — CoL 1 in 1G position — 1 . 2 Qualifies welding
“(Fig’5.10.3.2 - S ) - consumables to be used ir
with stecl - : T-test above
backing) . :
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1. When radiography is used for ‘testing, no tack
we!ds shall be in the test area.

™. ‘l'he backing bar thickness shall be 1/4 in. min -
» =10 3/8 in. max; backing bar width shall be 3 in.
- in «m not semoved for radsography.
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‘ As required —
¢ _ Tapped hole 1o suit Hardened rollers 1-1/2 in. in diameter
' nped ho e o suit may be sub:tiluled for jig shoulders
. testing machine -
—‘1 As required V i ,—-A —re \ \/
] | £

‘ . t Plung&member___
e -1t .. Shoulders hardened

1-1/8 '
A

F P :

1/4 —{ po—

! wnl/
|

‘ N
B e A . Die .
3778 member

Minimum specifiec " A .B C. D

base metal yield strength, psi in. in. in. in.
§0 000 & under 1-1/2  3/4 23/8 1-3/16
Over 50 000 to 90 000 2 1 2-7/18 - 1-2/16
90 000 & over 2-1/2 1-1/4 3-3/8 111716

Note: Plunger and interior die surfaces shall be machine-finished.
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- Welding
Procedure
Specilication
QW-482 WELDING PROCEDURE SPECIFICATION (WPS)
{SeeQW-201.1, Section IX, 1 974 ASME Boller and Pressure Vessel Code)
e
 Company Name . ——
Welding Procedure Spécification No. {1 Date Supporting POR No. 5)
Revisions {3 LI -
1 Welding Processtes) 16 Typels) L]
JOINTS (QW-402) POSTWELD HEAT TREATMENT (QW-407)
Groove Design {8) Temperature 35)
Backing: Yes ETE Time Range gg.!
Backing Material (Type) {10) Othet !
Other : iy
GAS (QW-408)
BASE METALS (QW-403) Shisiding Gusies! =" {38}
) - . sition {mixtures) il I
P.No.____112) ©0P.No.____(13) Parcent Compo S
.~ Thickness Range (14) Flow Rate 40}
" Pipe Dia. Range {15) Gas Backing 41)
. Other {16 Traling Shieiding Gas Composiion
Other (83 '
FILLER METALS (QW-4048) ,
FNo. (-:;l Other (18} -
2 No- ) Other 20 ELECTRICAL CHARACTERISTICS (QW-4609)
Spec. No. (SFA) 21) oc Polarity 145
22 Current AC or
AWS No. (Class) {22) Amps (Range) {48) _ voits (Range) . HAZE_
Size of Electrode (23) (481
Size of Filler ___ 24) Other ;
Electrode-Flux {Class) 25) 4
Consumable Insert 1 26) 3
Other {27} .
TECHNIQUE (QW-410)
N String or Weave Bead ‘:?’
POSITION (QW-405} Orifice or Gas Cup Size A5, 4
" Position of Groove 128 initial & Interpass Cleaning ‘8'""""'9526"“”
“Welding Progressi : (29) etc.) )
. Other {30) B
. , Method of Back Gouging ‘553’
Oscillation — {53) T
tact Tube to Work Distance.... '
PREHEAT (QW-406) ;t::ﬂ:ﬂ’ of Single Pass (per side) _ — J5
Preheat Tomp. 131) (56) ‘e oo e o
Interpass Temp. 132 Multiple or Single Electrodes L2/
oreneat Maintenance o Teavol Speed (Range) _(49)
Other _ {34) Other {58)

ASML Bovier ind Prossure Vessel Code, S6achon T 1974°

\ >—&\;'P'."
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QW-482 1989 SECTION IX

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
{See QW-201.1, Section IX, ASME Boiler and Pressuro Vassel Code)

‘e v Name
Welding Procedure Spegificstion No

Revition Ko,
Welding Prc (es) S

By:

[ 70

S uag POR No.(s}

Typels}

t. C, or Semi-Auta.)

JOINTS 1OW-402)
Joint Design.
Backing {Yes)._
Backing Material {Typel

Oesils

{Nol— -

{Refer 10 both backing end retainers)

DOme - [ Nonfusing Ment

DiNonmeutic [ Other .

Sketches, Production Drawings, Weid Symbols or Written Dexcription

should show the geriers) uungunnm of the Pars 10 be weided. Whare -
licable, the root andm.dtumdm(dwmmh

spocified.

{At the option of the Migr., skaiches may be attached to il joint
Gesign, weid isyers and bead sequence, e.g. for notch toughness proce-
dures, for multiple process procedures, etc.)

*BASE METALS {QW-403}
P-NOw e Group No.
. OR .
Specification type and grade.
to Soacification type and grade
OR
Chem. Anslysis and Mech. Prog..
to Chem. Analysis and Mech. Prop
Thicknen Range:
Base Metsl:
. Pipe Dia. Range:
Other.

10 P-No.

Groove,

° Groove

SFILLER METALS {QW404)
Spec. No. (SFA)
AWS No. (Class}
F-No. —l
A-No. i M
Size of Filler Metals
Oepositec Held Mew

Thickeess Harg¢

Filtet
Efectroce-Flux (Class)
Flux Trade Plame

S e —

9
g

metat should be

Th:s feem (£I0006) may be cotaned from the Orcer Dept, ASME. 22 Law Drive, Bax 2300, Fairfield, NJ 07007-2330

160
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-NONMANDATORY APPENDIX A . QWd4s2
¥ N .
£ SN
ol QwW-482 (Back)
i : . - WPSNo..... Rev.
; POSITIONS iGW-405) POSTWELD HEAT TREATMENT (QW407} - 1
Poziticnls; of Groove Temperature Range : i
Weiting dregeassion:  Up Down Time Range
Paiitiaris) of Fillet
. : GAS (Ow-403! .
PREHEAT ICW406) o Percent Composition
Prohest Temp,  Min, . Gailes) IMixturel Filow Rate
R , o] etepam Temo, Max -
Peencat I an . Shueiding
© ] -] {Comtinucus cr special heaning where aoptcable shauld be reccrded] Trading "
el Backing
-~ B
3 ELECTRICAL CHARACTERISTICS (QW-409) -
) / . Currear AL 01 DC. —Polarity, .
Amgs (Range) i Volts (Range} L
{Amps snd volts' range should be recorded for each’ electrods size, :
P position, and thick etc. This information may be listed in a tab- . J
-k ular form similas 1o that shown below.) -2 '
e .Q_./ ) ) h"iﬁ j
"‘ZPJ‘)TSIG' @ “ Tungsten Electrode Size and Type t?
‘5:&’) }J“ é’. ‘9,& (Pure Tunfc‘;pn, zsggﬂnu. ne) -
| - 7" Mode of 3tetal Tramisr for GMAW - A : :
G/g . ol B R {Spray a;::hm‘. \:l\ltﬁi orc, otc.} .
f.//%' Lﬁ'/)q',/ Erectrode Wire feed speed range oy e, = 2 - ] )
o - 779 <] Tecwnicue law410) ’ M:’}s - ]
i String or Weave Bead' L N T TN : — .
S " Orifice or Gas Cop Size N
41 " ot e oo s P R N |
A T o e - - L T &
| N |
I B iy N 4
f - * Contiet Tubs to Work Ditance ik B
P A Muluple or Single Pass lpér side)_ = ¥adl Gy . %

£1

Llitiple or Single Etectiodi

) - T CTravef Sceed (Rangel. - — ™~ : ', = 5
. Peening . .3" .
oy Other il H
: {""‘j ; Fiier Matal Current '
EI N N - i - Other i
. ' te.3., Remarks, Com- ;
HE v Taw ments, Hot Wire
1
i Waid Tvoe- Amdp, velt Sos24 . Additsen, Technique,
- Laveris). Process Class Da. Potar. Range Range { . Rarge Towch Angle, Etc.)
. . 1
: i T .
- ! ! !
: P ; !
: i i i ' i :
] i 1 . :
: ' ! ! ' !
1] PR
L. i i i i | i i RN
i .
- 161
s : ' - .
. 1 - . u,,)
: (#91) ¥ - p.lon F)—’
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"ASME

" Procedure ".
Qualification

Record o

QW-483 PROCEDURE QUALIFICATION RECORD (PQR} ' : e
{SeeQW-201.2, SectionIX, 1974 ASME Boiler and Prassure Vesse! Code)

" Company Name

Pr dre Quant R No: (LX) Date ‘3—{ ’
' WPS No. {3)
Welding Py ¥ : (4) g
Types (Manual, Automatic. Semi.Auto) 5) ¥
JOINTS [QW-402} i
- 16) . :

Groove Design Used

BASE METALS {QW-403)

ot

POSTWELD HEAT TREATMENT (QW-407) - - '
1, {26} . -

" Material Spec. {71 Temp i
Type or Grade __18) : Time 1275 {
. P No. 91 __ 10 P No.___ (10 Other 128 :
Thickn 11) )
© 12)
Other 131
GAS (QW.408) ‘ 1:
Type of Gas or Gases 29 ot
= [ of Gas Mimwwre _____(30) :
Other 131)
FILLER METALS (OW-404) ~
" Weid Metal Analysis A No. ua
Size of Elecirode (15}
Filler Metal F No. {161
SFA Specification 17}
RISTICS {QW-409)
AWS Classification 18) ‘E:I.ECTRICAL CHARACTE 5‘32' { .
19) urrent —
- Othver Polarity 8y
Amps. {34} Volts . (35)
Other i ge
POSITION :aW.-405) o
Position of Graove {20} = ‘
Weld Progression (Uphill, Dewnhill) B TECHNIQUE (QW-410) an '
Travel Speed
Other 122) String or Weave Besd 38
Oscillation 139}
Multipass or Single Pass (per sidol
{40}
. Single or Muttiple EN ” 41]
PREHEAT [QW-406) : Other 12
Preheat Temp. 23)
nt Temp, 24
Other — {25

]

13
12
13
14

%

18

-
cCweN & sauwn

IDENTIFICATION OF ITEMS
QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Unegue aumber astygned for sach POR.

- Nade nams ot ng sowciicatan Aumber

17

AWS classitcarnm o9 € 018} of the slocirodeis) used o feadm iams 40
o# 0n Plasil e st s aumber
Suo ot v tin v 3 wird = quahlyng the PORA

19 Othee
Daté POR was g4 ied and approved 20 Posnon of gerove used
WPS uted s qua “sing tha POR 21 Weld progressson used i sppicable
Weiding process w o . GMAW, SAW_ et ) uasd 22 Other
Type of welding process used (1o, Short-Cucuiting GMAW. Semic 23 Preheat termperature used
Automatc SAW MACHINE GTAW. MANUAL SMAW_ and etc | 28 Imerpiss temperatice range weed.
Sheteh o0 dercripnan of the 100t used i qushitying ths POR, meluding 25 Other .
backing materat repe sng e 26 Postweld tomperatrd used
ASME materua! spechicaton used (e, SA 515) 27 Postwerd howt time ussd
Tyoe o grade vsed 1 ¢ _ Grade 70) 28 Other
P No used QW €20} 28 Type of gas o0 gases used li.e . Argon CO2}
P No vind (OW 420; 30 Compasmion of gas musture used [t . 25 Argon-75% CO2}
Thuchners used 31 Other

Dumetar used 4 acobcable 32 Cuentusegne DC1

Other 33 Polecay vies + o . Reversel

A nurttber IOW 4321 or manufacturee's Uade neme  theie BN AT 34 Ampersge uved

uumbar . 135 Voksge vses

F number 1QW 8321 o manulsctursi's trade name o there o 1o "F° 36 Oiher .

Ounribons 37 Travel spred vied

ASME SFA Specavatan tia. SFA 5 18) of the electiadels) used or 38 Type of weld bead tochnque wned 1o . strmngery

39 Oswctatown uaed 1 @ . Widih, dwell ang aquency)

Mul yees o 3 agie pass pee tude wed

41 Senqie or et gl slecirodes u-.«

42 Othee .

by M Houle
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\"—r/\Ai

for N

(-




Y

223 S

P Vi LL
Qw-483 (Back)  JoIe leaglh ASME
Tensile Test (QW- 180 - '
D Utimate umr;-lo C:';“:':"'
# Totat Load Unit Suess of Faduro |
sp.l::n - w:m Thickness Area L) psi & losatron "IN
¥ a3} 145) _ 146} 147 148 a9
- 150}
) GUIDED BEND TESTS (QW-160) - : .
iype a wgure No, Result
{51 - - 152} :
53]
Sy . ' . (AR 7
. 1. 7 anar's
BM L WLy, TOUGHNESS TESTS (QW-170) -, -7
2 - B /)/““ C/\/l{ﬂ-v'_ﬁu (()bi"
i L"/‘/ } Specunen - Notch Notch / ] Test Impact taterai Exg.  |°  Drop Wewght
5 s No Location ' Type Temp. ‘Values KShear Mils | Break “?.ELEL
154} 551 . (56) 57 58) - 159) 1 60y | (61) 162) _
163} ] o
: , - o)
1 . ] .-
" FILLET WELD TEST (QW-180)
Resuh — Satisfactory: Yes __(64) _No Pi ioninto Parent Metal: Yes _{65] No
Type and Character of Failure (66) Macro-Results 67
OTHER TESTS
. Type of Test 168}
| Deposit Analysis 69) :
Other - {70} 2
- Welder's Name l,/ ‘7"'_, Clock No.-—lz‘__Sump No. {73)
] Yests conducted by: 2o e T TR o Laboratory Test No_ 1261 1
! We certify that the statementsdn this record are correct and the the test walds were prepared, welded and
i tested in accordance with the requirements of Section IX of the ASME Code.
i
H : . Manufacturer : ey 2 76
: Date . 77 . By.=Ju'c2o |/W
3 v * [SAFATA”A > e .
{Detait of record of tests are illustrative only and may be modified to ‘csnlorm 10 the type and number of
tests required by the Code.} -
43 Tensile test specimen number V 81 indcate A sampié: troke
44 Wutth or diomieter of specimen 62 Induate d ample aid not beéak
4S5 Thackness of specimen 63 Repeat steps 54 through 62 tor number of samgpies requeed
4% Aces of specimen 64. Indicate A the titer weld tast tesulis were wuusisciory ’
47 Uhenate total foad in pounds 85 Indcaie # the samiple penteated 10 the oot
48 Utiunate unat stress in POUNds D 39 = [pas). 66 Type and characrer of bend semple 100t taure
49 Character of fadure ang location 67 Resuls of macio sample evaluation
50 Repest wems €3 thiough 49 foe number of specniens requarsd 6@ Llatiypeoftesijie - Pad analysis. alf weld metal or et §
$1 Guided bend 1ests 1YPE 3nd fgure 00 {1 ¥ . s1de bend QW-462 21l 69 Lut deposned Snalysis tequued by §8.
$2 Guided bend tess tIuls 1o . no defecrs] 70 Other - .
53 Repest aeme 53 4nd 32 for number of specwinens 1equued. 71 Mame of weider being tested -
54 Toughness 125t specmin number T 72 Clouh numbes ot welder bang tested {optonan
© 58 Notch locaton ” Stmpwﬂmhamgunll .
56 Notch type 74 Mame of peiscn who conducted the sests -
57 Specunes 1est temperaturs. 75. Latoraiory test sumber. ’
$8 Impact vatues in foot pounds. 76 Manitaciurer or comtracioe’s nama.
83 Percent shear mode of feactwe - 77 Date the POR was prepacod.
80 MILS of Laterat expanson 78 Manidt, ‘s or s suth g

‘

Prepared for National Bosrd of Pressure Vessal lmp.o:tiou by M. lhuh .
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Details of Welded Joints]9

.} Square-groove weld {1}
Butt joint (B)
Corner joint (C)

Note A:
Note C:
- Note N:

configuration (groove angle, rool face, ro

maintained.

Not prequalified for gas metal arc welding using short circuiting transfer. Reier to Appendix D.
Gouge root to sound metal before welding second side.
The orientation of the two members in the

ot opening) remain the same and that the design throat thickness is -

Fig. 2.9.1—Prequalified complete joint penetration groove welded joints

joints may vary from 135 deg to 180 deg provided that the basic joint

Base Groove preparatmn
_ metal thickness - = - Gas
i o T°"""°" . Permitted | shieiding |~ .
- Welding Joint {U = unlimited) ' Asdetiiled | Asfitup welding | for | '}
process designation Ty T, | Rootopening { ({see 29.2) | ~{see 3.3.4) positions | {FCAW} | Notes |
1 SHiAW 8-Lta Vémax | - “ReT, +1/16,<0 Wa-116 | AN - N
- © Cin " 1/4 max v R=T, +1/16,~0 | +1/4-1/16 All - -
- GMaw | 1 o i B Not | .
| Fcaw B-L1aGF 3/8@ - R=T, nns,-or +1/8,-1/16 All requires | AN
Square-groove weld (1) s S _ B
Buttjoint (B) - AR ‘/—‘H—<aack gouge (except B-L1-§) .
{ ’ % T‘
Base Groove preparation . e
. netal thi - ' =
meta 'ckm Tolerances Permitted | shielding
Welding |  Joint {U = unlimited) As detailed AsTitup welding for
process designation | Ty T, | Rootopening | (see 2.9.2) - {see 3.3.4) positions | (FCAW) | Notes | ..
SMAW B-L1b 1/4 max - R=T,42 +1/16,-0 '+1/16,-1/8 All - CN |+
GMAW : ‘ - Nt | Aac ]
FCAW BLIGGF |  3/8max a-qw 181 +1/16.-0 +1/16.-1/8 All required | N
SAW B-L1:S 3Bmax | - R=0 +0 +1/16, 0 - N .
SAW B-L1a§ 5/8 max - | R=0 30 +1/16, -0 _F - CN e




Dela:ls of We Ia'ed Joml:/l I

| Single-V-groove'wsld (2) | . Toleranges.

Corner joint (C} - : As detailed | As fitup

T (see 28.2) | (see 3.3.4)
R = +1/16,-0] +1/4.~1/16
{a =+10°~0° +10°,<5°"

Easé A .

[+ Fetal. thickness™ < Gas | -

i ) o i PPN . Permitted | shielding |
 Weiding | Joine T U= Unfimited T .welding | - for |
process deslgnanon o .3 P |- positions”| - {FCAW) | Notes
“waw | cum

. - .
DA A : F,V,0H =
FVOH | -
 F.V,OH | Required
FV,OH | Notreq.
F,V.OH | Notreq.
- ——=
F -
| Butt joint (B} ;
o 'Growe'ptepamiou . -
i , S o Gast o b
BRI LTRSS P ‘Root Opemns Tolerances : .-~ | permitted | shielding | s B
‘Welding Jeing [ " Root face - | . As detailed D Asmup “welding” for |-
‘process  |.. designation L Graove angle {22 2.9.2) (see334)' positions | (FCAW)
B s P R=Ow 18| sg-0. | +tig-us. [ |
SMAW B2 - R S 1 =0101/8 |~ +1/16~0 - | Not limited Al -
: 3 "a =60° -~ +10°,-0° . +10°-5°
D B ‘R=0t 18 | +116.-0 | vinesus | Not | Ac
o ] Buzar | U o] fe0wuB | #1160 | Nottatted A | required | i
‘ - o = 60° +10°,~0° #1008 | ‘
Covr 21l | R=0.a=60°"
1/2t01 } = . .
Over 1/2 ‘f=14max |- - . 4
_ B E— R=20 . +1/16-0 L
SAW - BL2S | Overttot1/2| | R=0.2=60" | . o5 ¢ f'  4ong CF - N
. : ) » N . { -}]/2max o -+1°. ~0° : < +10° "5."j : .
: R=0,a=60"| - AT
Over 1-1/2102 | = f _5/8'"“
Note A: Na( prequalmed for-gas metal arc welding ‘using short cucuninq transfer Hefor to AppendxxD
Note C: Gouge root of joint before welding the second side..
The orientation of the two members in‘the joints may vary from 135 deg to 180 dog provndod that the basic }olnl

Note N:
- confi

Note O

iguration (groove angle; root lace root opening) remain the same and that the dwgn throat thickness is maintained. B
For corner and T-joints, the member orientation may be changed provided the groove angle is maintained as specif ied. -

-, -Fig. 2. 9 1 (continued)—Prequahﬁed complete Jomt penetnmon groove welded joints

(JDI ) A

L}




Yf : :
; Details of Welded Joints{13

Double-V-groove weld {3) | . - For B-U3c.S only

Butt joint (B) : i Ty - Sy
Back gouge -
. Over- to
2 . 2121-3/8

N X7 ST KXV
o s 3sml2us

T eeld 4 (238
R . &3/4)2:3/4

AR ' ol :
TN L B ol = /7SR £721 0778 A
A AN R X7 RS 77Y 517 B
_ pB—"\ T fForTy> 6140 Ty<2]|

S, =2/3 (71—1/4}

Base l . Groove preparation
metal thickness : R : | Gas.
- o . - Rootopeéning - - Tolerances . Permitted | shielding .
Welding - Joint (U = unlimiited) Root face . As detailed As fitup welding .. for - | "
process - designation Ty Ty Groove angle (see 2:0.2) | (see 3.3.4) | positions | (FCAW] | Notes'
SWAW | BUm 1 Y I O O A a0 S N Al LY B
GMAW | guzgr |- -] . t=0tw18 +1/16,~0 . | Notlimited | 5y NG JACM b
Fcaw | ) i ) L a= 5‘60,’ <1 +10°,-0 +10°,~5° - | required N w R o ]
A B R=0 Tsne—o | +ns-0 -1 '
. . f =1/4min. -| +1/4,-0 +1/4,=0 i - )
SAW BUksS .| - U |- ‘a=f=60° | +10°,-0° | +10°,-5° F o c,i,”’ i
| To find Sy see table above; Sy = Ty ~(Sy + 1) '

Note A: Not prequahhed for gas metal arc weldmg using short clrcuntmg transfer. Refer to Append»x D.
Note C: Gouge root to sound metal before weldmg second side.

Note M:" Double-groove welds may have grooves of ungqual depth but the depth of the shancwer groove shall be no less
than one-fourth of the thickness of the thinner part joined.

Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deg prowded thaz the basic joint o
configuration {groove angle, root face. root opening) remann the same and that the design throat thfckness |s
malmamed - c . v &

Fig. 2.9.1 {continued)—Prequalified éoniplete_ joint p_enetréﬁoh grodve welded joints

(#131) A —dniawo

-
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Single-bevel-groove wekj (4 1.
Butt joint (B}
R 4 bae 3 g B
F [:] RNy
S ‘ " Base ‘ _Groove preparation s -
. i o .« metal th‘rck'ness ; Rootopem}ng‘ ~« Tolerances Permitted | shielding L
ngdmg ) _:’,Omt “ (l'JzunllmltEd, : Root face . E As‘detailgd - Asfitup WE!diﬁQ : for . o
process designation - | Ty T2 _Groove angle “ (see 2.9.2) {sce 3.3.4) positionis’ AY(FCAW) Notes |
swaw. | B-U | U | = | peowoys | #1860 | I6-1E Al - |BreN).
1 GMAW | _ N R : f =0to1/8 "|-+1/16,~0 “ not fimited - - Nof
: B-Udb-GF | U - . S S : t |ABrC,
Feaw | T « =45 aw~o | sees | A | requied | N
Single-bevel-groove weid (4] | U R
T-joint {T) N IR : BTN
Corrier joint {C} Back gouge
B . . NoteV
: T
N _"Note'J. Note
[T ofpl—
Base . A
metal thickness - Groove preparation . o
o T _ : o | - Rootopening © Tolerances: | Permitted | chieiding
Welding |- . Joint " . {U = unlimited) Rootface - | Asdetailed | Asfitup welding | for. | ..
process designation T | T2 Groove angle’ "[see 2.0.2) | (see 3.3.4) | positions {FCAW) | Notes
» SMAW TC-Udb U ; U | Rpa=owows .| *+118-0 sne-vg | AL - JCJRV}
GMAW R N . f=0to1/8 " #1/16,~0 | Not fimited | .~ | 1acd, i
ECAW . TCj{U4b~§F o U U T =45” +10°,~0" '+1Do'_50 Al Noteeg. | gy
N T R AN . TY S L M o e -
SAW TCUd-S | U~ u. f=1/Bmax | +0-18 | =2W16 | F R fJ\., a8
- : a=60 | WO-0t [ w0n-s L '

Note A: Not prequalified for gas metal arc wélding using short circuiting transfer. Befer to Appendix D. -
Note Br: Bridge application limits these joints to the horizontal position (see 9.12.1.5). : . ©
Note C:. Gougeroot to sound metal before welding second side. s

Note J: I fillet welds-are used in buildings to reinfgrce groove welds in corner and T-joints, they shall be equai to 1/4"1'.,‘ but need. - = I ke

not exceed 3/8 in. Groove welds in corner and T-joints of bridges shali be reinforced with fillet welds equal to 174 T, but
not more than 3/8 in. R R : R

Note N: - The orientationof the two members in the joints may vary from 135 deg to 180 deg provided that the basicjoint - °
. configuration {groove angle, root face, root opening) remain the same and that the design throat thickness is maintained

Note R: - The orientation of two members in the joints may vary from 45 deg to 135 deg for corner joints and {from 45degto 90 deg. '+ .- o
for T-joints, provided that the basic joint configuration (groove angle, root face, root opening) remain the same andthat - .

the design throat thickness is maintained." . : A
Note V: For corner joints, the outside groove preparation may be in either or both members, provided the basic groove

configuration is not changed and adequate edge distance is maiqlained 1o support the welding operations without S

excessive edge meiting.

Fig. 29.1 '(cbntinued)—Prequaliﬁed'compleie joint penetrgti_dr_x groove _welded Jomts i
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18/ DESIGN OF WELDED CONNECTIONS

Y#

Single-U-groove weld (6)
Butt joint {B} ;
Corner joint {C)

Back: géuge

Tolerances

Asdetailed | Asfitup

- {see 2.9.2)

{see 3.34)

R =+1/16,-0

+1/16,~1/8

cla =+10°,-0°
-f =+1/18

+10°,-5°

Not limited

fr =+1/8,-0

+1/8,-0 -

R f?,; :

~R PSR
‘ | N Base U
metal thickness: . | : Lt “ - Gas
= N U L N it , ' Groove prepartion - 0 Permitted’ 'shxeldmg 1
~Welding | Joint | {U = unlimite Root . 'l Groove | “Root | ‘Groove: | ‘welding’ for! | i
process | designation | - . Ty- Ty | opening | angle” |~ face TV|": | positions | [FCAW) | Notes-
' . ' . I R=0w01/B.| a=45" | f=3/8 | r=1/4 |- - AN - - CN-
us u Y [R=0w 18 | a=20° | 1218 | r=1a | FOH | - | CN
SMAW : e o
. : e R=0t01/8 | a=45"] i='1/8 | rs1/4 | = AN = CJl.A
c-us v U= - . - .
R=0t01/8 | o«=20°| t=1/8 | r=1/4 F,OH - CJ.R
GMAW | B-UBGF u U | R=0to1/8 | a=20"| f=1/8 | r=1/4 | -All | Notreq. [ACN|""
FCAW | _ CUBGF Ty U | R=0to1/8 | a=20°| t=1/8 | r=1/4 All Notreq. |ACJ,
'Double-U-grcoye weid (7) S Tolerances Tolerances T
Butt joint {B) - For:B-U7 and B-U7-GF For B.UT-S -
) Asdetailed | Asfitup || As detailed As fitup
: | fsee292) | (see33.4) |l isee2.92) | (see3.3.4)
' R=+1/16,-0 | +1/16-U8 [ R=:0 | +1/16,-0 -
To =410,-0 | +107,+5¢ f =+0,-1/4 | =1/16
{2 +118,-0 - | Not limited-| .
t =+1/8-0. | +1/16
Base . 3
metal thickness, - s : T oG |
. 5 oo Groove preparation Permitted | shielding | -
Welding Joint {U = unlimited) - R,,m Groove | Root Groove | welding | for . -1
- process designation Ty Ty opemng angle face radius | positions | [FCAW) | Notes'} = . -
o R=0101/8 |a=45| (=18  |r=1a| Au = {CMN|
SMAW 8-u? U - - : '
. R=0t01/8 |a=20"|- . t=18 |r=14| FOH - | CMN
GMAW : . ' = yeus  lisva Not
roaw | BUer | || eowum [eem | reue feeve] o [ e ) ac
sAw B-U7S. u - R=0 |a=20'| t=vamax [exral ¢ T | - fcmn
Note A:  Not prequalified for gas metal arc welding Q’siﬁg short circuiting _"_ . Reler lo“ pp

Note C::
Note J: ~

Note M:

thickness of the thinner part joined.

Note N

Gouge root to sound metai before weiding second side.

It fillet welds are used in buildings to reinforce groove welds in corner and T-mmls !hey shall ba oqual to /4 T, but need not cxcnd
. /8 in. Groove welds in corner and T-j0ints of bndges shall be reinforced with lillel welds equal to 1/4 T, but not more than I8 in,

’ Double-groove welds may have grooves of unequal depth, but the depth of the shallower qroove smn be no Inss than onﬂounh ol the

..‘ D‘

- lng!e. root.face, roct opening) remain the samne and that the design throat !mckness is maintained.

Note R:

is maintained.

Fig. 1.9.1 (contiﬁuéd);Piequaliﬁed complete joint penetration groove welded joinfs

(#121) A A

-

The crientation of the two members in the j0ints may vary from 135 deg 10 180 deg promded that the basic ;omt conli gumlon (gfoovt

Fhe onentation of two members in the joints may vary from 45 deg to 135 deg for corner joints and from 45.deg to 90 deg for T-joints, '
provided that the basic joint configuration (groove angle. root tace, root-opening) remain the same and that the dmgn throat lmcknoss

i




-

" | Butt joint (8.

“} Square-groove weid {1}

%

.. Bae Groove preparation /4 - :

metal thickness - overmssnsay RS Y SR
o , Tolerances.  Permitied: | Effiects

-~ Ty | Ty | Rootopening § (s82.10.2)" | (see3.34) | posiugns
Bmax | .= | R=0w116 | #1/16-0 | =118 | At

Cvame [ e ..“"'-}""‘". 180 4 sne | aAr

" | Square-groove weid (1)
| Burtjoine 181 = :
3t,. ]

5,’52”0!166!!8:«@_'4—

T

Base
" metal thickness

Groove preparation
Tolerances Permitted

{U=unlimited) | Root Geaied -] Asfitup | - welding
' {see3.3.4) | positions

| Weiding | Joint _
" |_process | désignation Ty Ty opening {0 2.10.2)

an6-0 | e | an’

] L T
" SMAW BPIb | 1/4 max - -Rtsl

PR S R R

" NoteB: Joints welded from one side.

Fig. 2.10.1—Prequalified partial join¢ penétration groove welded joints

(#DV) A = Nohe
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Nolc E: . Minimum effective throat (E) as shown in Table 2.10.3; S as specified on drawings.

Note Mp: Double-groove welds may have grooves of unequal depth, provided they conform to the limitations of Note E. Also.
i the effective throat {E), less any reduction applies individually to each groove. A o

- Note Q2: ' The member orientation may be changed provided that the groove dimensions are maintained as specified.
- § Fit-up tolevance._SAw. see33.2; for rolled shapes R may be 5/16 inches In thick plates it backmg is vrovrded

) Dauble-v—groove weld (3}
: Buﬂ joint (B)
N s
: l R S B , meul mndmss | Rootopening | . 7 Tolerancs_ =
: } weding | " Joing | (U=unfimited) ‘| - Rootface | Asdetsited | Asfitup
. process | designation Ty ] Ty | Grooveangle | (see2.10.2) | -ime334) .
’ B e R i ‘R=0 ° #1620 ]| 4B =116
: g . f =1/8min | unlimited sU16
1 SEJAW ; --BP3 2min -} ~ 1. a "50' R +10° -0 L
B3 ’ ) " R=0 1. sine-0. | w6
: 168 o { = 1/8min | unlimited 216
; B-P3.GF ‘Illmm - a=60° - +10°-0" . +10° -5
~ l S B R=0 20 #1186, -0
’ T . t = 1/4 min unlimited 21016
! 3 sAw B-P3-S 3/4 min o =60° 100 "o -5
" NoteA: Not prequalified for gas metal arc welding using short circuiting transler. Refer 10 Appendix D. IR
2

“m
«

-

Flg 2 10. 1 (contmued)—Prequahf ied pamal jomt penetranon groove welded jomts
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" 30/ DESIGN OF WELDED CONNECTIONS
Single-J.groove weld (8)
“{'Butt joint {B)
T-joine {T)_
Cotner joint (C)
) Base . Groo;/e preparation
: ’ ) metal thickness "
E D . . Root opening . E
. g (U = unlimited) Rool face Tolerances i Permitted | Elfective
Welding Joint . Groove radius | As detailed Asfitup welding -] throat 5
process | designation” T T, | Gfooveangle |(see2.10.2) | (see3.3.4) | positions {E) . | Notes
o | nR=o a6 | -wm-vis | | .
. - S It = 178 min | Notlimited | =1/16 )
SMAW .| TC-P8°. | 4 min Ul . +1/4,-0 Zine Al | .S
a = 45° +10°.~0°* ~10%.-5°
R=0 +1/16,-0 -1/8.-1/16
] t = 1/8min | Notlimited | =1/16 E.J
SMAW 4 BC-P8 174 min U' ¢ =8 +174.-0 116 All S Qv
¢ a = 30° +10* ~0° +10° -5°
; ) A R=0 +1/16-0 | 18116
- GMAW ~ aa e . f = 1/Bmin | Notlimited | +1/16 ’ .
Fcaw | TCPE-GF® | Wamin | U | o ap" fiz0 |26 I R
; : a = 45° - +10°,-0° +10°,-5°*
r _ R= +1/16.-0 +1/8.-1/16
_GMAW oo . f = 1/8min | Notlimited | *1/16 )
Fcaw |BC-PE-GF™ | Wdmin | U | Ly |ewa0 | 2116 Al S| R
’ a=30° | +10°,-0° +10°,-5° ’ :
. : R=0 *0 +1/16,-0*
. .- f = 1/4min | Notlimited- | =1/16 - .| EJ2
- SAW | TC-P8-s* | 76min | U | _ ., +1/4-0 1118 P S Qzv
a = 45° +10°,-0* +10°,-5° '
R=0 +0 +1/16,-0* o
- . . f = 1/4min | Notlimited | :1/16 : EJ2,
SAW | C-Pe-s Memin | U | +1/4, -0 | 18 F S | aav
a =200 - {+10%-0% | *10°-5° | '

. NoteV:  Forcorner joints, the outside groove preparation may be in either or both members, provided the basic grocve

Note A:  Not prequalified for gas metal arc welding using short circuiting transfer. Refer to Appendix D.
Note E:  Minimum effective throat (E) as shown in Table 2.10.3; S as specified on drawings.

Note J2 Hf fillet welds are used in buildings to rem!orce groove welds in corner and T-;amts they shall be equalto 1/4 T,
but need not exceed 3/8 in.

Note Q2: The member orientation may be changed provided that the groove dimensions are maintained as specified.

configuration is not changed and adequate edge distance is maintained to support the welding operations without
excessive edge melting.
% Fll-up tolerance, SAW: see 3.3.2; for rolled shapes R may be 5/16 inches in thick plates if bzckmg is providad

° Applies o inside corner joints.
“* Applies to outside corner joints.

- Fig. 2.10.1 (continued)—Prequalified partial joint penetration groove welded juixits
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DATA — P-NUMBERS Qvi-22

Qw-422 -
. P-NUMBERS
Grouping of Base Metals for Qualificatsa

: _ “Minimum . ~ 7 "Type of Base Metal ¢ e

S L Specified :

oo Pa” Group e Speete T oo 7 Tensile, ki N:minal Product. -
~ . No.” Ne. .- Ne. . .. Grade . . .’ {Note (L)} C:mzasition < - Form:

b

Steel and Steed Aloys
‘ ERTIEE RS

R E P g B R R
) ] - ) T comg ) L'Mw»wo
TUSA6 . aee EEREEEE gvas) Pl

_SAS3  TpeS,GrA - 4 [t Smis. Pipe - |
T Type’S, Gr. B Y (-4} © © - Smis. Pipe = - :
. Type €, Gr. A - ‘48 T ©o Resistance Welded Pipe
Type E, Gr. B 80 - F (C-40) " Resistance Welded Pipe -
Tywe F 45 o 7 @ " Furnace Welded Pipe

s , 3‘5&‘105 A o . 48]"_ {33 Sml‘: P]PG ’ .
 SA134 o Lo fee . e Of SA-?B; and ;S/l'285

. SA-178

AT 47! ' R (- Electric-Resistance Welded
e T 1N

T " (ERW) Tube
Cosame L ST - © Smis, Tube -

Te-sn ’ Pipe Flange |

$A~§92wwf e e N (-7 IR Smis. Tube

4

e e

- SA-210 Al (c-5 T smis. T
» sa2s . . . @ - ERW Tube
sa216 WeA© ©0 c-Si Casting
) :,,'SA-226 Coel ar e ERW Tube

R SA-234 Marking W/P3B 60 {C-Mn-Si) Piping Fitting -

SA-266 L1 - : 60 {£-Si) " Forging

.. SA-283

[N S

0. - - (€ e e PRRAAE

——

O‘ﬂmb
W
v

(2] - - Plate

. m
v
©
4

55 €M) Smis. and Welded Pice
{C~-kin-Si) ; ~ Smils. and Weided Pige

Lol
[ 3
o

© sa33a 1 ' 55 T eeMa) Welded Tube
: 6 : NEY C-44n-Si) Welded Tube -

Ow-422 ¢MM01 on g2l Fagdl

N Sk s ot 3
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At
LQWan 1989 SECTION IX °
. o4z : .
.- -+ P-NUMBERS {CONT'D) -
Grouping of Base Metdls for Quaification * *- :

T M Tt of Bae Mot~

I, - Sgcified :

T Tenslls, ket Nomeal .
- [Ncte QN Compae:tion .

_ S a1 St A )
R T a0 L e - (C-Mo-50
R A sg-ssz' B T S ‘ ,:lea]- ’ s i
- o © s . o es S :
ks sAfzsv . FPA e . csa -

FP8 R €0 (C-Mo-SD
Type 1 60 AC-M-SD -

c

60 : (C-Hn)
65 e )

SA-420 WPLS T e (C-Mn-$D

wr

;A

>
mooar
88

v

v
AT aaL,

iedameat 1

SA-524
®_' : SA-ss6
Sa-s57

SA-562

-

Sa-se7

SA-620 .

SA-660

SA-662
. " See Notes at end of QWN-422.

e

Tsasis s g

LI

55

=

Type |

Type I

A2

© B2

82

T S

80
55

60

58
)

) € A

= “(C-$D

€50

(C-Ma-SD

(C-Mn-Si)

B (+}

(C-Sn

©

AC-v

©

()

C©

(C--=5i)

" Plate
Smils. Pipe
Smls. Tube -

Smis. Tube
" ERW Tube

Plate

- . Vad

ERW Pipe -

Sheet

Centrifegal Cast Pipe -
Plate




1.

DATA — P-NUMBERS

- QW-422.
" P-NUKBERS (CONT'D)
Grouping of Base Metals for Cualificaticn

st e

e |

' Grade -

. 'tzlﬁim“m
Specifed
Tessile, ksi
[Nete (1]

. Nerinal
Composition

i

SA-213

P

) SATZQD

" Stedl and Steel Alloys (Cont'd)
CFacd ‘ 75 , ; -
LF30dH T L o ,15}‘ . Q18Cr-3ND :
" F304L 0_1 . '
" F304LN Lo 15]- {18Cr-2Ni-N) )
.. F304N 8] ‘
. F316 ) 75 -
T P3I6H 15]- (16Cr-12Ni~2Mo) - Forging’
. F31L 70 .
T F316LN 75 (16Cr-12N-2Mo-N)
F3l6N 80 (17Cr<12N-Mo-N)
F321 .78 (18C:-10N~TD
F3214 75 -
F347 5] N
F347H 5 (18Cr-10K-Ch) -
. F348 R L ’
F358H 75_ |
. TP304 T ]
© TP304H. C1s = Qecr-Ny _
.7 TP304L = 70__] T ) o
TP304N 80 18Cr-gHi-H) A
TP316 5] :
. . TP316H I T o (16Cr-121-2Mo)
TP316L ) 70_] '
TP316R 80 (16Cr-12Ni-2Mo-N) |~ Smis. Tube
TP321 75‘—'r— (18Cr-10Ni=Ti) .
TP321K 15_J
TP347 . H o
TP347H 15 (13Cr~10NI-Cb)
- TP348 75
TP348H 75__ |
XM-15 s {18Cr-18Ni-25i)
. Type 302 75 (18Cr-8Ni) ]
Tvpe 304 75:]" :
* Type 303H 75 (18Cr-10ND)
_Type 304L - 70 (13Cr-8Ni) ot
- Type 3CALN 75]— (15Ce-10%i-N) :
. Type 304M - 80 ) .} Plate
. Type 316 .75 (16Cr-12%-2Mo)
" Type 316H "5 (256Cr=-13Ni-2Mo)
Type 316L 70 (16Cr-12Mi-2Mo)
Type 316LM - 75‘_‘]— (15Cr=13Ni-2Mo-N)
.Type 3161 .80 .
Type 314Ch 75 (16C¢-12Ni-2Mo-Ch}
Type 316Ti 75 (16Ce-12H-2Mo-Ti) |
;aw:n?) cunﬁ;mei on o‘bal pogel
15
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Grouping of Base Megﬂs fof‘Qua!iﬁcaﬁon

)
" 1989 SECTION IX

C Qw42
"P-NUMBERS (CONT'D)

. Typeof

Base Metal

- Minimum - )
il Specified — e
: Teasile, ksl Nominal - * Product -7
FEE Grade ‘ {Hote U], Composition , © Form
. ~ Steel and Stesd Alloys (Cont'd)
B 1 SA240 © Type 317 75 (18Cr-13Ni~3Me) .
e o " Type R17L 75
AL ' Soe U Type 321 75 (18Cr-10K-TD
) "“Type 321H 75 . .
. Type 347 75 ) - Plate
U7 Type 347 5 (28Cr-10N-Ch) ‘ '
© .0 Type 348 75 i
" “Type 348H 75 .
© T Type XM-15 75 18Cr-18Ni-25D
U7 Type XM-21 85 Q9Cr-9Ni-N) | ’ :
. 90 (19Cr-9Ni-N) " Sheet and Strip
‘ SA-249 TP304 75 ]
TP304H 1A (18Cr-8ii) .
TP304L 70__]
: " TP304LN %5 P (18Cr-3Ni-N)
, UTP304N 8__J~
““TP316 75
: : ““TP316H - - I (16Cr-12Ni-210)
LN ; < T TP3I6L 70__ - :
SRS ¢ TP316LN - 75 (16Cr-12N1-2M0-N) |- Welded Tube -
; o TP316N .80 ) P
: o CTP3IT - 75 (18Cr-131i-3Mo) 2
. TPI21 75 (18Cr-10Ni-T))
TP321H 75 T
TP347 75 .
“ TP347H ‘75 (18Cr-10Ni~Cb)
TH348 75 _
TP348H 75 .
“XM-15 75 Qscr-18M250  _ |
SA-312 TP304 75 ‘ ]
o ¥ TP304H 75 : 18C-8Ni)
: < TP304L 70 ,
@ TP304H 80 (18Cr-8Ni-1) -
‘ TP316 75 L ’
TS TP316H 75 (16Cr=12Ni-2140)
TP316L 70 : :
TP316N 80 (16Cr-12Hi-2Mo-N) L~  Smls, and Weided Pipe -
TP317 75 (18Cr-13Mi-320) - -
TP317L 75:'_- :
TP321 15 (15Cr-10}i-Ti) :
. TP3214 75
TP347 . 5
TP3471 75 (18Cr-10Mi-Cb)
TP348 15
T TP348H - 75
TPXM1S 75 (18Cr-125i-250
See Notes-at end of Q\/-422, - 5
76




1 ;
DATA — P-NUMBERS QW22
QW-422 .
. P-NUKIBERS (CONT'D) .
Grouping of Base Nletals for Qualification
T : . Kaimum ™ 'Type of Basé Metal -+ "
: . Soucified —
P- . Grop “Spec. T T Tewde ki Nosial .
No.  No. . Ho. "~ Grade © (Nae Q) Caompasition.
.-, -Steel asd Steel Alloys (Cont’g)
8 1 SA-336 - - CLF3pse R I .
. i " CL_F304aH ) 70 (15Cr-3%0
o .- €l F308L ST 1 2 O e
. Lo TU el F30eN . 8e . (18Cr-3Ni-N)
T . CL F316 . 70 :
: . CL F316H ; 70 (26Cr-12Mi-2Mo)
©7 CLF3leL : &5 ’ R
€. F316H " 80 (16Cr-12Ni-2Mo-N) |- Forsing -
o P ) m"‘i— . (18Cr-10M-TD
. Cl. F321H . 70__
" " CL F347 70 |
’ . CL F347H 70 -
Cl. F348 . 70 (18Cr-104i-Cb)
Cl. F3agH . 65__] SR N
SA-351 . CF3 . T ]
. 7 n - (18Cr-8ND
) (W] 70 )
L Lemg.CFBA Lo T ’ . )
FOR 11 .70 - (15Cr-9Ni-2M0) - Casting * -
.~ CFaM [ . .
T creC T S () {18Cr-9N5-Cb)
N T T 70 © (18Ce-8Ni-%Mo)
T CF1OM 70 ' 18Cr-9Hi-2Mo)
U ceaM .75 €18Cr-9Ni~3Mo0)
SA-358 o3 _75:]_ ] e
. 7 304H S5 - (18Cr-8%D R
' 304L 70 . .
- . 304LN 75:]- (18Cr-10Ni-N)
304N 80. , )
" 316 <75 . Do
316H ) 75 (16Cr-12Ni-20) — Fusion Welded Pipe -
316l 0| U ,
S 3L6LN R (15Cr-13Ni-2Mo-N)
316N 80 ,
o .3 - .35 (18Cr-100-TD) )
347 5 Q5Cr-10Ni-Cb)
L ey 348 ‘JSJ- -
{QW-422 coninves on mext pegel
R 77 B
(~u1) € L2
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1 v
QW30 - DATA — F-NUMBERS o Qw432

— G )
QWv-430° : .- tuted for a metal which was used in the qualification
; - test without consideration of the compatibility of the

? v
Qw-431 " Geuerai - base and filler metals from the standpoint of metal-
The following F-Number gr-:ping of clectredesand - lurgical propertics, postweld heat treatment design and

welding rods in QW-432 is bried essentially cn their service reguirsments, and mechanical properties.
usability characteristics, whica fundamentally detzz- ; - : I R
niine the ability of welders tc make satisfactory welds QW31 Sl and Steel Alloys
with a given filler metal. Tlus grouping is mads to ~ QW<3i2  Ausicsm and Aluminum-Base Alloys
- reduce the number of welding procedure and perform- Qw4323 Copper and Coprer-Base Alloys

: e R " . . QW-4324  Nickel and Nickel-Base Alloys

 ance qualifications, where thi= can logically be done. gy 4525, Tranium and Titnium Alioys
_The grouping does not imply that base metals or filler QW-4326  Z:sonium and Zirconium Alloys

metals within a group may be indiscriminately substi- QW37  Hui-Facing Weld Metal Overlay

qQw-432
F-NUMBERS
Grouping of Eiectrodes and Welding Rods for Guzlification

w . F-No. , ASIAE Specification No. . AWS Classification No.

Steal and Steel Alloys

4321 S S " SFA51&5S5 EXX 20, EXX 24, EXX 27, EXX 28

2 . SFA-5.1 & 55 EXX 12, EXX 13, EXX 14
3 SFA-5.1 & 55 7> EXX 10, EXX 11
.4 SFA-5.1 & 55 \ Co EXX 15, EXX 16, EXX 18, EXX 48
-4 SFA-5.4 other than austenitic EXX 15, EXX 16 . T
5 'SFA-5.4 (austenitic) ) EXX 15, EXX 16
6 SFA-5.2 ’ ’ RX ' C
6. SFA-5.17 FXX-EXX e
6 - SFA-5.9 . ERXX
. ) " SFA-5.18 - ERXXS-X
6 ‘SFA-5.20 < EXXT-X
6 SFA-5.22 - EXXXT-X ) :
6 SFA-5.23 . EXX-EXXX-X, FXX-ECXXX-X, and
' _ EXX-EXXX-XN, FXX-ECXXX-XN
6 SFA-5.25 - FESXX-EXXXXX-EW
6 SFA-5.26 EGXXTXXX
6 SFA-5.28 ER-XXX-X and E-XXX-X - 7
&  SFA-5.29 : EXXTX-X
6 SFA-5.30. . IN XXXX

- Aluminum 2nd Aluminum-Base Alisys

432.2 a1 SFA-5.10 ER 1100

22 SFA-5.10 . ER 5554, ER 5356, ER 5556, ER 5183,
- ER 5654 -
23 SFA-5.10 - , ER 4043, ER 4047, ER 4145

29 SFA-5.10 : © R-5C 514, R356.0

Copper and Copper-Base Alloys

4323 . 3 SFA-5.6 ECu
31 SFA-5.7 ER Cu

31 SFA-5.27 ER Cu
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QWA . 1989 SECTION IX
Qw432
~ F-NUMBERS (CONT'D)
L Groupmg of Electrodes ahd Welding Rods for Qual; Hfication '
L QW war Ff""“' St oo ASHE Specification Nu, ST ""AWS Classification No;
T i w cgpm m ch;ser-&m %ﬂ (Eant d?
S 4323 2 . SFA-S& o o ECusi - L
e 3 SFA-5.3 N R - CuSi-A - Br
' 32 Tt SFA-8.2T . T OERCuSkAT o
e 33 v SFA56  C S ECuSn-A, ECus:i-C
S T, _ 3 SFAST o ER CuSn-A -
34 SFA-5:6 o O Ecum
£ SFA-5.7 BEEE ER Culi
‘ % " SFASZ ) ER CuNi
; . 3.7 SFA-530 i wer =
e e : SRS
‘ . s SFA-52T _ . _ ‘ R8 CuZn-A °
‘ YT R : o : RB CuZn-B8 -
R = T RE TN .. RBCuZn-C -
e G e R8 CuZn-D
-3 : : 3%.. SFA-5.6 _ ECuAl-A2
ST Gt T ECuAl-8 -
. SFA-5.7 - - ER CuAl-Al
: ER CuAl-A2--
: . ER CuAFA3
. n SFA56 : ECuNIAl
AT ) -~ ECuMnNiaj
‘ SFA-5.7 , . , - ER CuliAl - -
: ' . 7T ER CuMaNiAl
; A
) Mickel and iickel-Base Alloys
N 4324 a SFA-5.11 ' E Ni1
- o a SFA-5.14 ER'Ni-1
a SFA-5.30 . - IN 61 .
, T & SFA-5.11 : - E Nicw7
e 4 . SFA-514 o : ER NiCu-7 . e
) ;. ez SFA-530 : IN 60 o
i 8 . srasnm ’ - " E NiCrFel
43 ) - SFA-5.11 . . E NiCrFe-2
43 - © SFA.5.11 . E NiCrFe-3
] 43 : SFA-5.11 ‘ . E NiCrFe-q
43 SFA-5.11 € NiCrMo-2
I I a3 SFA-5.11 " E NiCrMo-3
f . o 43 .o SFA-5.11 . . : E NiCrMo-b
43 L SFA-5.14 R o . - - ER NiCr-3
. 14
: l A v . * - L3 -
R (210) E — 42
v - -
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DATA — F-NUMBERS

Qw-432
F-HUMEEQS (CONT'D) - <
; Groupmg of Electrodes ard de‘ng Rods for Qualification »
QW . F-No.  ASIAE Spwcifiation Ro. - AWS Classification Ha. . .
Nickel 2nd Nickel-Ease Alloys (Cont'd) e
4324 . a3 .. SFAs18 : ER NiCrFe5 .
43 .. T SFA-5.4 TR ER NiCrFed
43 . SFA-5.14 . ) : . ER NiCrMo-2
43 o -SFA-5.14 A ER NiCrMo-3 -
@ . seas3e S IN 82
43 o SFA-5.30 Lo L N6
. 43 . - .- | SFA-5.30 : e IN 6A
4 . SFAsaL . ENMel R
_ “ . SFA-5.11 ; ENMoO-3 . . ...
- : 44 - -SFASAL : : E NiMo-7 .
44 . .. SFAsI1 E HiCrMo-4
44 . - .. SFA5I1 : : E NiCrMo-S: . .- .
“ SFA-5.11 L E NiCrMo-7
48 . SFA-5.14 ER NiMo-1 & -
a4 SFA-5.14 ER Nitio-2
<44 SFA-5.14 ER NiMo-7 (Allcy B-2)
44 . SFA-5.)4 : ER NiCrMo-4 . .
44. - SFA-5.14 " ER KiCrMo-5' .
4 SFA-5.14 - o - ER NiCrhfo-7 (Aloy | ¢4 RSO
as . sFAsa1 ‘ € WitrMo1 :
45 - SFAsI1 - . E NiCrMo-9 -
‘45 - SFA-5.04 ~ ER NiCrMo-1
as SFA-5.14 - ) ER NiFeCr-1
) 45, " SFA-5.14 ‘ ER NiCrio-8
45 SFA-5.14 . . : o ER NiCrMo-9
Titanium and Titanium Alloys
4325 - s SFA-5.16 _ : . ERT-l, ERTI-2, ERTI-3, ERTi-¢ ‘
Zirconium and Zirconium Afloys - °
4326 6l . . SFA-5.28 . - ERIn
B : ’ ERZ2
ER 23
, Hard-Facing Weld idetal Overlay _
. a327 : 71 . SFA-5a3 : T RXXX-X, EXXX-X
- 72 .« -SFA-5.21 , - RXXX-X
mo

(b)) E ww‘
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W g S 1989 SECTION IX
Qw-2853 ——
. Qv-253
VWELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
: Shielded Metal-Arc Welding (SMAW) :
) CronEE ] ; C Supplementary |
: ; . - Paragraph Brief of Variables Essential Essential | Monessential
a1 | & Groove design 'S
: 'W402 N
; " Jeints 4 | - Backing X
* . R 20| & Root Spacing v 3 X
‘ . 21| = Retainers (zo[ X
k 5 | & Group Mumber X
_ 6 | 7 Gmits impact I X
: e e QW-403>’ 7 Tlt‘L‘uml.s > 8 in. X
i . e B Base B8 | & T Qualified X -
- e - Metals: 9 t Pass > % in. X . -
S 1| & P-No. quakified x
1 B [ 13| & P-No. 9/10 X
i . ~ 4 | &- F-Number X
% i 5 | & A-Number X N
‘ QW-404, 6 | & Diameter X
) ) ) Filler
i " Metals 7 | & Diam > ¥ in X
T A2 ¢ AWS class. -
i 3016 ¢ X 5
33| & AWS class. Xt
i . : g - §.1 | =+ Position .
. 405 — -
: g::itic ns 2 v & . Position X
3 | & 11 Vertical welding X
’ "’; J’J - -— B ' Decrease > 100°F ¥ -~
olrertdy - aw-206 ™, T ——— »
4 eI Prehsat 2 ; & Prepeat maint. . X
; X 3 Increase > 100°F (1P} X W i
1 , i 1 | & pwhT X ‘ Il / ‘H.'ty
) Qw-4o7 2 | & PWHT (T & T range) X Pos "/"(‘
i . PWHT i — ;
R 4 T Limits X lutzfmcﬂf e
- QW-£09 1 16 Tors heat input X . i
Electrical -
Characteristics | 8 | & Typelor ¢ I & E range
. 1 'S String/weave )
: .5 | & Method cleaning
Qw-410
Technique .6 & Metkod back gouge )
.25 §| & Manual or automatic .
26} = Peening .
e
- (2
Legend: WY J/! o
4 Addition > Increase/greater than 1 Uphill - Forenand ¢ Change
«~ Detetion < Decrease/less than 1 Downhik - Backhand "
18
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PROCEDURE QUALIFICATIONS

Qw-234

WELDING ‘VA-RIABLE§ PROCEDURE SPECIFICATIGNS (WPS)

Submerged-Arc Welding (SAW)

. | Supplementary o
- Paragraph ~ Brief of Variables Essential Essential Nornessential :
_ .1 | & “Groove dasign Q X
QW-402 ) 41 - v'Bacﬁing i X
doints - - L 10| & Root spacing b4
) 1] = Retairers e X
.5 | & Group Mumber X
R Y T Limits X
ew-s03 |7 | T/t Limits > 8 in. X
‘z‘:;k 8 | & T quatified X ‘
19 | “trass’s Bin X - =
11| & -P-No. qualified X
3] & P-Ho. 9/10 X
4 | & F-Number X
5 | & A-Number X T
b | & Diameter X
9 | & Flux/wire class. X
10| ¢ Alley flux X
o .24 | = Supplemental X e
" qw-a08 | .25] = Sup. powder b S o
) "32:;3 . 26 ] > Sup..powder X "“" :
T 2t | & T Aliey elemenits X -
291 & Flux designation - X -
3|6t X e a
33 & AWS class. ‘ X. -
34 ; & Flut type .
35| & Fiux/wire class. b 4 X.
- QW-405 1 | + Position X, "
Pas{tions‘ s
. : d Tecrease > 100°F X .
gr:;‘::: o 2 | ¢ Preheat maint. : X .
3 lrcrease-> 100°F (P} X °
Jd & PwWnAT X
) m.'?’ 2 | PHERT (T & T range) X
' K} T Limits X
QW-409 ‘1 | & 1aor > heatinput - X
(E:l!:acrta':‘t:'ristics 8 |6 Typelord !l &Erange X

19



L " ‘ ) 1 ¢
1939 SECTION IX
QwW-254 (CONT'D)

WELDING VARIABt:ES PROCEDURE SPECIFICATIONS (WPS)
Submerged-Arc Welding (SAW) -

S
5

et of Variables , | Esseotial | . Essemial

¥ :T e ;o : " Susplementary | - ..

< String/weave + .

4°¢ Method cleaning . N

6--| ¢ Method back gouge

|- Oscillation R EIA

8 - |- Tube-work distance i

"¢ Multi to single pass/side

- $ Sing!etomme!ecmdes 1T X

15 ¢ Electrode’ spacing B A

.¢ Manual or automatic

& ' Peening

ac [ 3¢ |25 | 5] 5] e ) a5

Logind: -
4 Addition
= Deletion - -

« Ferehand
- Backhand

. 1 Uphil

: '> Increase/greater than - .
3 Downhill

- Decrease/less than .

% v E . E .
Te * v ey Soeen
-
i «
-
RSN » -
i .
p - St e e
1 .
.
. .
.
. - -
£ . .
- rad
- - - .
. [ 4
’
, : .
Pt .
P ’
- .
.
3 /
;
: -
. E
-
. B .
. . .
B
«
. ,
B
¥ .
»

¢ Change




58 Position of Test Weld

$.8.1 All welds that will be encountered in actual con- -

struction shall be classified as: (1) flat, (2) horizomtal, (3),
vertical, or (4) overhead in accordance with the defini-
tlons of welding positions given in Figs. 5.8.1A and
$,8.1B. Each procedure shall be tested in the manner
stated below for each position for which it is to be

ualified. Welding position limitations for procedure
qunﬁﬁcation are shown in Table 5.10.5.

8.8.1.1 Groove Plate Test Welds (illustrated in Fig. -

4.8.1.1). In making the tests to qualify groove welds, test
lates shall be welded in the following positions:

(1) Position 1G(Flat)—The test plate shall be placed '

in anapproximately horizontal plane and the weld metal
deposited from the upper side. See Fig. 5.8.1.1(A).

(2) Position 2G (Horizontal)—The test plates shall

be placed in an approximately vertical plane with the
groove approximately horizontal. See Fig. 5.8.1(B).

(3) Position 3G (Vertical)—The test plates shall be
placed in approximately vertical plane with the groove
approximately vertical. See Fig. 5.8.1.1(C).

(4) Position 4G (Overhead)—The test plates shall be
placed inan approximately horizontal plane and the weld

metal deposited from the under side. SeeFig.5.8.1.1(D). .

8.8.1.2 Groove Pipe Test Welds (illustrated in Fig.
4.8.1.2). Inmaking the tests to qualify groove welds, test
pipe shall be welded in the following positions:

Plates horizontsl

" {A} Test position 1G

Plates vertical;
axis of weld
_ vertical

{C) Tost position 3G

Ho- A

Procedure Qualification/63

(1) Position IG (Pipe Horizontal Rolled)—The test
pipe shall be placed with its axis horizontal and the
groove approximately vertical. The pipe shall be rotated
during welding so the weld metal is deposited from the .
upper side. See Fig. 5.8.1.2(A).

_(2) Position 2G (Pipe Vertical)—The test pipe shall
be placed with its axis vertical and the welding groove
approximately horizontal. The pipe shall not be rotated
during welding. See Fig. 5.8.1.2(B).

(3) Position 5G (Pipe Horizontal Fixed)—The test .
pipe shall be placed with its axis horizontal and the
groove approximately vertical. The pipe is not rotated
during welding. See Fig. 5.8.1.2(C). o

(4) Position 6G (Pipe Inclined Fixed)—The test
pipe shall be inclined at 45 deg with the horizontal. The
pipe is not rotated during welding. See Fig. 5.8.1.2(D).

(5) Position 6GR (Test for complete joint penetra-
tion groove welds of tubular T-, Y-, and K-connec- '
tions)— The test pipe shall be inclined at 45 deg with the
horizontal. The pipe or tube is not rotated during weld-
ing. See Fig 5.8.1.2(E). o

5.8.1.3 Fillet Welds (illustrated in Fig. 5.8.1.3). In
making the tests to qualify fillet welds, test plates shall be
welded in the positions outlined below: ,

(1) Position I1F (Flat)—The test plates shall be so
placed that each fillet weld is deposited with its axis
approximately horizontal and its throat approximately
vertical. See Fig. 5.8.1.3(A). ‘

{B) Test position 2G

Plates horizontal

(D) T&pmmls

Fig. 5.8.1.1—Positions of test plates for groove welds : o A

B
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64/ QUALIFICATION
15° Pipe herizontal and rotated. -
e Weid flat {£15°). Deposit
i - 15° filler metal at or near the top.
; . :
[ i . et {A) Testposition 1G =
i

Pipe or tube vertical and. . \//
not rotated during welding.

Weld horizontal {=15°).

(B) Test position 2G

Pipeinclined fixed (45° £57} and not rotated during welding.

“{D) Test Mtion 6G " {E) Test position SGR (T, Y, or K connections)

 : Fig. §.8.1.2—Positions of test pipe_ or tubing for groove welds . -

(1) Ho—rans




1K1 4

Axis of weld

Throat of weld horizontal ..

. Axns 6! weld -

Procedure Qualification|6S

{A) Flat position 1F

_ Axis o; weld vertical

Tg/\u- . |
: 4 \/

(€} Vertical position 3F

L~

(2) Position 2F (Horizontal)—The test plates shall
be so placed that each fillet weld is deposited on the upper .

side of the horizontal surface and against the vertical
surface. See Fig. 5.8.1.3(B).

(3) Position 3F (Vertical)—The test plates shall be
placed in approximately vertical planes and each fillet
weld deposited on the vertical surfaces. See Fig. 5.8.1.3(C).

(4) Position 4F (Overhead)—The test plates shall be
so placed that each fillet weld is deposited on the under
side of the horizontal surface and against the vertical
surface. See Fig. 5.8.1.3(D).

5.8.1.4 Fillet Welds-Pipe Positions (illustrated in Fig. -
5.8.1.4). 4

(1) Flat Position 1F—The test pipe shall be placed
with its axis inclined at 45 deg to the horizontal and
rotated during welding. The weld metal is deposited from
above so that at the point of deposition, the axis of the
weld is horizontal and the throat vertical. Sece Fig.
58.1L4A).

(2) Horizontal Position 2F and 2FRolled.

(a) The position 2F test pipe shall be placed with
its axis vertical so that the weld is deposited on upper side

of the horizontal surface and against the vertical surface.

_horizontal |

Note: One plate must be horizontal

Note: One plate must be horizontal -

Fig. 5.8.1.3—Positions of test plates for fillet welds

© (8) Horizontal position 2F

" (D) Ovarhead position 4F

The axis of the weld will be horizontal and the pipe is not
rotated during welding. See Fig. 5.8.1.4(B). ‘
(b) The position 2FRolled test pipe shall -be. -

placed with its axis horizontal and the axis of thedepos- .
ited weld in the vertical-plane: The pipt is rotated during *-
welding. See Fig. 5.8.1.4C). ~~ =~ R

" (3) Overhead position 4F—The Jest pipe shall be *
placed with its axis vertical so that the weld is deposited
on the underside of the horizontal surface and against thé
vertical surface. The axis of the weld will be horizontal ..
and the pipe is not rotated during welding. See Fiﬁ.""

.58.1.4D).

.(4) Multiple position SF—The test pipe shall be
placed with its axis horizontal and the axis of the depos-
jted weld in the vertical plane. The pipe is not rotated ...~

during welding. See Fig. 5.8.1.4(E).

59 Joint.Welding Procedure

- 5,9.1 The joint welding procedure shall compslx‘in»lll
fespects with the procedure specification. e

<.”,”) u "w

-
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. Sce Table 5.10. l-2 for pipe diameter quahﬁcahon . . ’ - ,
‘ weld-me!al tension’ {Fig. 5.10.1.3G) test spccxmcn shall shall conform to the requirements of 4.1.2 for the welc
" beremoved from the test plate, as shownin Fig. 5.10.3.2..  ing process being used and the base metal strength lc\
- (b) The bend test specimens shall be tested in being welded.
accordance with 5.11.3. Those test results shall conform - 5.10.3.3 Pipe and Tubing Qualification. A joint wek.
to the requirements of 5.12.2. ing procedure specification for groove welding of pipe .
*.(c) The tension test specimen shall be tested in tubing qualified in accordance with 5.10.1 shall als:
~ accordance with 5.11.4. The test result shall determine constitute procedure qualification for fillet weldin
- the strength level of the welding consumables, which plate, pipe, or mbmg in the same posmou quahf ed.
Top of pipe for
- 5G and 6G positions
Top of pipe for Top of pipe for : . 5 .
5G and 6G positions 5G and 6G positions 45+ Temsion
' Side bend
Face bend che bend Side bend.
259 Root bend - Side bend : Side bend
. Root bend - .
Tension specimens _ Bend specimens L ’ " Yension
Dewsil A= 2in.or 3 in. in dismeter . .- .. DetailB— Gmorlu.indim

Yoy Procedure Qualification| 69

Table 5.10.3
Number and type of Iesl specimehs and range of thickness. quallf' ed-—procedure qualmcaﬂon,
fillet welds

. " Test specimens required

V Allwelde .
Macro- . . metal Side- . Sizes qualified
il o ) Number of etch . tension - bend -
P - " Fillet welds : - 5103 (see Fig. (ses Fig. Plate/pipe Fillet
. iSpegimen . size ~ ~ per procedure - 8012 5.10.1.3G) 5.10.1.3H) thickness size
- . Single-pass. max size - I in each position . :3faces.. = - =  Unlimited Max tested
“Plate - to be used in constmction tobeused o - X _single-pass -
“Tetest - L : - . - . andsmaller -
(Fig. 5.103A) Mulnplc—pass, min size * 1 ineach position .3 faces - - Unlimited Mintested -
10 be used in construction * tobeused . - T multiple-pass .
e e . _ . and larger
Single pass. max size. =~ 1incach position- 3 faces (except - S~— Unlimited Max tested
Pipe 1o be used in construction” tobeused (see.  for 4F & 5F. 4 © single pass
T-test*s : Table 5.10.5) facesreq'd) and smaller
- (Fig.5.10.38) S— — - o ’ - -
' Multiple pass min size to 1 in each position 3 faces (except —_— - Unfimited Min tested -
o be used in construction tobeused (see - fordF & SF. & Lo multiple-pass =
e : ' Table 5.10.5) ~ faces reqd) o and larger
“Groove test® — * 7 1inIG position e Qualifies welding
(Fig. 51032 - , - consumables to be used ir sﬁ*

with steel -~ : _ . ) T-test above -
g v”mm} 4 N

NotezAll welded test plales shall be usuall) mspected (see 5.12.7). -
ﬁen the utldmg consnmablts used do not conformto the prequahr ed p:o\nsnons of 5 l.l anda wddmg procedure using the proposed weldin; -
: ¢onsuthables has not been established by the contractor in accordance \mh either 5.10.1- ori 10. 2,2 complete joint penctration groove weldies < -’
plate shall be welded in accordance with $.10.1. ¥ T

oy

sl

Fig. 5.10.1.3A—Location of test specamens on welded testpipe i
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Fxg 5.10. IJC—Locatxon of test specimens on welded test pla(e—elcctroslag and,, "
electrogas weldmg—procedure qualification - i

Face 6: sidébend

1-A

- Top of tubing
5G and 6G positions

l Face-or sidebend

) 'hoot- or side-bend

win o et Direction of rofling——e=

Tension

Fig. 5.10;1.33.—L9c>ati0n'of test specimens for welded square and rectangular t'dbi_ng

»

Raduced-secuon ten'sxon spec:men

e r o s ot St o e e
v e s

" Side-bend specimen ___ __ __ —

== A

e o o e v i s o a— __L- S — . — w—— o o~ o——

e o e s i o e sy
e s — e o S—

24 min

| sound weld exclusive

Extensions need not
be used if the joint
is of sufficient length
to provide 19 in. of

of retests

The groove configuration shown is for illustration only.
m groove shape used shall conform to that being qualified.

I,Ju\;(“

Discard this piece
1ed
| A
12 min ] 12 min T/2for T=3/4in. or less
= =" ™ for over Y in.
Or agnear as
' [

practicable to T/4




s

EL

ot gt

[ )
Discard this piece -
: ettt g ===
I I T e g
6 min g Longitudinal face bend specimen ._8,
1 1 | a
X [, HIYE NUNIPN S S ——
2 min Reduced section ténsion specimen
ey st SRR r - o—— —1 —————
T | | o
6 min 8 Longitudinal root bend specimen ]
o ! i a
somad oo b4 Lol
- -1 i
3 & ! o
6 min [ Longitudinal face bend specimen §
e 1 1 a
B i USSP iy U E
2 min Reduced section tension specimen
. "".'"»—"--'r—"'—"-'l' —————
) ! . I )
6 min g Longitudinal root bend specimen §
o | ] a
) LI N N DRSS
Discard this piece
[]
1}
10 min i 10 min

3104 Test Plate Aging. When required by the filler

. netal specification apphcablc to weld metal being tested.

“ully welded qualification test plates may be aged at 200
:0 220° F (93 to 104° C) for 48 2 hours.

5.10.5 Pipe Welding Positions Qualified. Qualification
an pipe or tubing shall also qualify for plate, but not vice
-ersa, except that qualification on plate in the 1G(flat) or
2G (horizontal) positions shall qualify for welding pipe
n mbmg over 24 in. {610 mm) in diameter. Welding
posuwn limitations for procedure quahi' ication are
chowu in Tablc 5.10.5.

~a— Direction of r‘ollin‘g —

- groove and fillet welding of pipe, tubing. and plate.

- Tor all position groove and fillet welding of pipe. tubing.

}e ; .
v ! Procedure Qualification/71

5.10.5.1 Procedure qualification of pipe or tubing in
the 5G (pipe horizontal fixed) position qualifies the
procedure for flat, vertical, and overhead position

5.10.5.2 Procedure qualification of pipe or tubing in : :
the 6G (inclined fixed) position qualifies the procedure

and plate, but does not qualify the procedure for groove. ..
welding of T-, Y-, and K-connections. ,

5.10.53 Procedure quam‘ cation of pipe or tubing in
the 6GR position, as shown in Table 5.10.5, qualifies for
groove and fillet welding of T-, Y-, and K-conrections, -
subject to the limitations shown in 10.12.2. :

Ea
e Direction of 10lling e

Dim'td this'p'sim
T T T 7 Sidebendspecimen |

e e e v e o s § e e vinots. iy e e el

b am e e i e e

Disc:rd lhns’piece

10 min

10 min

{1) Longitudinal bend specimens

When impact tests are required, the specimens shall be
removed from their locations, as shown in Fig. 5.10.1.3C.

{2) Transverse bend specimens

an 5.10.1.3D—Location of test specimens on welded test plate over 3/8 in. thick— DAy
procedure qualification a Genf

1—¢¢}M

The groove configuration shown is for illustration only.
The groove shape used shall conform 10 that being qualified.
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H .

- bireciioﬁ of rollinﬁ "‘""’

| Dascard u'us piece
—— - _T.. po T

§ : ngimdina! face bend specimen . . w ) . _ .
Q R BN U ’ a ; - . .
; I - RN E ~=——Direction of rolling —=
s e e v Y e s v [ i o — — - ;
ed section tension specimen chaul this piece

i e s s i 18 s o o i e e
——— o e i et 0 it o o vt s v

‘g . ! =] Reduced-section tension specimen
§ . - Longiudinal raot bend specimen & e : I :
a i I =
J_ L _ ]
T e

v
g Longuu:lmal face bend !pecxmen 8
[ e a
e X S e
‘Reducedseciiotztenu imen - - |
Dt A R B8 Sl O
Pl

Rediiced- secuon tetmon spemmen .

o : I IS R B ———

e = - — .L_....__.x_;.__...... ’ D|§cardth¢spxm
: - Discard this piece e
' ’ . i . ‘.
¥ min ! : 7 gt 7 min T 7 min

When impact tésts are required, the specimens shall be
removed from their locations, as shown in-Fig. 5.10.1.3C.

{1) Longitudinal bend specimens - o {2) Transverse bend specimens ’
- et ISR, 1Y/ — S
“The groove configuration shown is for illustration only. i e e b T

: The groowe shape used shall conform to that being qualuhed

an 5 lO lSE—Locanon of test spemmens on welded test plate 3/8 in. thick—.
© procedure quahﬁcatxon v :

I -2 e

o gen
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Machine weld reinforcement
flush withbasemetal . . Ppiye

" These edges may
be oxygencut

\ 1/4 

This seciion machined | . | Edaeof widest
preferably by milling - w ) »
L - ' . Machine the minimum amount ~ —
needed 10 obtain piane parallel
faces over the reduced section
- S B ‘ Dimensions R ',
Test plate 5’5& -/’mf’ - Test pipe S
. ' . Gin & 8im. o b
' : . - sw TeE e /{ | 2in.&3in.  diameter or large ’
Do . . . Tp<tin . 1<Tp<1-1/2in.. Tp>1-42in. |  diameter B job size pipe )
A~Length of reduced section " "Widest face of weld + 1/2in., 2-1/4 min’ | Widest face of weld + 1/2 in., 2-T/8min
-L~Overall length, min {Note 2} : As required by testing equipment "] - Asrequired by testing equiprment
W-Width of reduced section 114/2:001 - 12001 ©  ~ 1:001 | y2:001  3/4:00t
(Notes 3.4) T . L C . B ) :
C-Width of grip section,min -~~~ 2 1172 T2 tapprox. T 1-1/4 approm.
{Notes 4,5} ' i B ERCE S )
t —Specimen thickness INotes6,7) © . Tp . Tp " Tphn Maximum possible with plane marlel
‘ : _ {Note 7) faces within length A
¥ —Radius of fillet, min ’ 7w 172 12 1 1
,‘Neles: )

1. Tp = thickness of the plate.

2. fuisdesirable, if possible, to make the lengm of the grip secucn hrge enough to allow the specumen to extend into the grips a diistace

.~ equal to two-thirds or more of the length of the grips. :

3. The ends of the reduced section shall not differ in width by more than 0.004 in. A!so, there may be a gradual decrease in width:Hrem
the ends 10 the center, but the width at either end shall not be more than 0.015 in. larger than the width at the center.

"4, Narrower widths (W and CJ may be used when necessary. In such cases, the width of the reduced section should be as large as thiee
" width of the materia! being tested permits. If the width of the material is less than W, the sndz: may be parallel throughout the leengh

- of the specimen.

5. For standard plate-type specimens, the ends of the specimen shall be symmemcal with the cenm line of the reduced section wiithe
0.25 in. except for referes testing, in which case the ends of the specimen shall be symmemcal with the center line of the reducesd
section within 0.10 in.

6. The dimension t is the thickness of the test ‘specimen as provided for in the applicable material specifications. The minimum normisel
thickness of 1-1/2 in. wide specimens shall be 3/16 in. except as permitted by the product specification.

7. For plates over 1-1/2 in. thick, specimens may be ciut into the minimum number of mpro-mmelv equal strips not umdmﬂ 1-dn.

in lhu:knen. Test each strip and average the results.

Fig. 5.10.1.3F—Reduced-section tension specimens

T - /L2
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Dimensions

Stanqard specimen  Small-size specmm nw*cruonal to st "‘ca'd 1—-

Nominal diameter 0.500 in. round 0.350 in. round

G ~ Gage length B 2.000 = 0.005 1.400 = 0.005

. D - Diameter {Note 1) 0.500=0.010. 0.350 = 0.007
¢ - Radius of fillet, min 3/8 . 14 -

A ~ Length of reduced section

{Note 2}, min 2-1/4 1-3/4

Nous

* 1. The reduced section may have a gndual taper from the ends toward the center, with the ends not more than one pa-cent larger in diam-

.eter than the center {controlling dimension).

2. M desired, the length of the reduced section may be increased to accommodate an extensometer of any convenient gage leng(h Refer-
ence marks for the measurement of elongation should be spaced at the indicated gage length.
3. The gage length and fillets shall be as shown, but the énds may be of any form to fit the hoiders of the testing machine in such a way o
that the load shall bé axial. I the ends are to be held in wedge grips, it is desirable, if posszbie, to make the length'of the grip section ~
A great enough to allow the specimen to extend into the grips a distance equal t0 two-thirds or more ol the length of the gnps.

J e I G e el

-
@

|

,,
’

s

i

A

(r— ey

{

Fig. 5.10.1.3G~— All-weld-metal tension specimens

/8 misi o o

— § min R .
— [
R L

(;()I L ).,bQ) ,_,Jlb 3Xgop P I oxygen-cut, allow L

~. [, notlessthan.1/8 to be

> > }‘f v//l' Y g 4“‘/ machined from edges

L PO

\—wm t exceeds 1-1/2, cut along this Tine.

Edge may be oxygen-cut.
t in. T, in.
3/8to0 1-1/2 t
>1-1/2 See Note 2 .

Notes: ) .
- 1. Alonger specimen length may be necessary when using a wraparound-type bending fixure or when

testing steel with a yield point of 90 ksi or more, )
2. For plates over 1- 112%. thick, cut the specimen into approximately equal strips with T between

3/4 and 1-1/2 in. and test each strip.
3 =  plate o pipe thickness.

Fig. 5.10. lJH—Snde-bend speclmens

J—-m{\ﬂ’

e

g \Irr'a/ 04/
Q'I-Af

r” sl »I/Mof
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.4, t= plate or pipe thickness.

1Y ;
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m—f i e o

omo——] g Pl

. 3/8 in. test plate J\{’ S

Test plate over
3/8 in. thick

PO

{1) Longitudinal bend specimens -

-——-'—-—-Bmin!seeNmel)____—-i". " Radius 1/8 max

R N = \wa u
) T""'i""'—"' T "-'",'--':F—T {Plate) {Pipe)
Matefia_l to be removed for cleanup b
Face-bend specimen .:)/é.w'f A
I-———— 6 min {see Note 1} ————=1 l Radius 1/8 max
— : . f ' .

w 1 i DI
] 1 - -
H .

| -’ r;iaxeﬁleQSe:movedfovcxe;;xup | \-Nme 1 3’”‘”}: \(
| I PSR —— ;L__L t —’}\L—:ﬂ

[ L \ W/ 138 ' (Pate)  (Pipe)
Note 3 t T
: . Root-bend specimen )
- ' (2) Transverse bend specimens ) /
Ia IR
. s ) Lo o S R
Dimensions : r”’/r:""‘l" B"Ck‘”jc"////);
Test weldment Test specimen width, in. (W) =i a4 v o
EN )
Plate 1172 - » ,.’)5 L )
Test pipe 2 in. and 1 ~"’<’JL"”[‘/‘J'~ ’
3in. in diameter ’
Test pipe 6 in. and 112

8 in. in diameter

flotes: . .

1. A longer specimen length may be necessary when using a wraparou
90 ksi or more.

2. These edges may be oxygen-cut and may or may not be machined. - ‘ ) Ty )

3. The weld reinforcement and backing, if any, shall be removed flush with the surface of the specimen {see 3.6.3). If a recessed backing .
is used, this surface may be machined to a depth not exceeding the depth of the recess to remove the backing: in such cases, unnh-ek-
ness of the finished specimen shall be that specilied above. Cut surfaces shall be smooth and parailel. ) LT

nd type bending fixture or when testing steel with 8 yisld swength of-

Fig. 5.10.1.3J—Face- and root-bend specimens
T - AL Waad




tacroetch test
specimen

“Note: Where the maximum plate thickness used in production is
tess than the value shown in the table, the maximum thickness of
the production pieces may be substituted for Ty and Ta.

Fig. 5.10.3A —Fillet weld soundness test for
procedure qualification

S.1L1 Reduced-Section Tension Specimens. Before test-

i ing, the least width and corresponding thickness of the

reduced section shall be measured in inches. The speci-
men shall be ruptured under tensile load, and the maxi-
mum load in pounds shall be determined. The cross-

¢ sectional area shall be obtained by multiplying the width
by the thickness. The tensile strength in psi shall be

obtained by dividing the maximum load by the cross-

- sectional area.

5.11.2 Macroetch Test. The weld test specimens shall be
prepared with a finish suitable for macroetch examina-
tion. A suitable solution shall be used for etching to give
a clear definition of the weld.

K -

e

e Direction of rolling

e e o o —— Dt i ————

o s o i wat i el . i — — s g s o, oo et

4
R

!
|
|
’ ecimean

Vield metat tensi

3
8

o o o s e O nn wove

|
—~ o e e

7

i
EER - l '
| SR |

-

R e s el e IS SNSRI —

—

10~-

/8 -

Fig. 5.10.3.2— Location of test specimen on |

- welded test plate 1 in. thick—consumables
_ verification for fillet weld
~ procedure qualification

5.11.3 Root-, Face-, and Side-Bend Specimens. Each
specimen shall be bentin a jig having the contour shown
in Fig. 5.27.1 and otherwise substantially in accordance
with that figure. Any convenient means may be used to
move the plunger member with relation to the die
member.

The specimen shall be placed on thedie member of the
jig with the weld at midspan. Face-bend specimens shall
be placed with the face of the weld directed toward the

gap. Root-bend and fillet-weld-soundness specimens

shall be placed with the rout of the weld directed toward - .
the gap. Side-bend specimens shall be placed with that ™

side showing the greater discontinuity, if any, directed

toward the gap. ke
The plunger shall force the specimen into the die until

the specimen becoriies U-shaped. The weld and heat-

v L L7
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; o Maximum fillet size = t { o ‘ 'é o
4 : —f——— : SRR ¥ 4
4 % o t 8 e e T ﬁf U
' i L Start and stop of weld RN I N

| RN Deai A ipetoipe Assembly e TR | Magroetch Test )

See Table 5.10.5 for position requirements '
Note: Pipe shall be of sufficient thickness to prevent melt-thru.

e
- 1iFRolled,2F,2FRolled - - - - 4FandSF -+ .
. 4 Location olk test specimens on welded f:ipé - p;ocadure-huaﬁﬁcaiion

Maximun fillet size = ¢ —

N N

5 ,‘ ' N N

. , N N

Foil S . N N

N S0 2min Start and stop of weld § %
N/ ‘ ' B\ IAN '

i f 1 Y R SITIIII V2 157 SHSLI 11112 55 7111147 B

L er,x' Ep T = wall thickness . e Macroetch'rm - v

 Deta:t B - Pipe-to-Plate Assembly

"See Table 5.10.5 for position requirements
Note: Plpe shall be of sufficient thickness 1o prevent melt. thru,

E Fig. S.lbﬁB—Pip’e Fillet Weld Soundness Test—Procedure Qualification
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- Material specification
*. Diameter and wail thickness (if pipe) — otherwnse joint thickness
f;, Tmckess range this qualifies .

m Sample Welding Fonm[le‘v

WELDER AND WELDING OPERATOR QUALIFICATION TEST RECORD

.- Welder or welding operator’s name . ' Identification no.
- Welding process Manyal . Semiautomatic Machine
“Position _

~~ (Fiat, horizontal, overhead or vertical — if vertical, state whether upward or downward)
in accordance with procedure specification no

S FILLER METAL
Specxﬁcahon no. Classification . Fno.
" Describe filler metal (i not covered by AWS specification ) i
s backing strip used? . : :
Filler metal diameter and trade name. Flux for submerged arc or gas lor gas metal arc or flux " .->
cored arc welding )
VISUAL INSPECTION (9.25.1)
Appearance __ —.Undercut . Piping porosity. -
Guided Bent Tes! Results . -
. Type Result Type Result
Test conducted by " Laboratory test no.
per " Test date
S Fillet Test Results
" Appearance , Fillet size
Fracture test root penetration Marcoetch

(Describe the location, nature, and size of any crack or tearing of the specimen.)

Test conducted by Laboratory test no.
per Test date
RADIOGRAPHIC TEST RESULTS
Film ) Film

identifi- Resuits Remarks identifi- Results Results

cation L cation -
Test witnessed by _ Test no.

per

- We, the undersigned, certify that the statements in this record are correct and that the welds were prepared and tested in

accordance with the requnremenls of5CorDof AWSD1.1, () Structural Welding Code.

Form E<4

year
Manufacturer or contractor
Authorized by

Date
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o 1- Structural Weldxng code steel ,9th edmon,1985 B
i;};,‘; ~2- ASME 9,,1989. L e el

3 Certificattion Manual for Weldmg ]Nspectors,AWS 19

4- Symbols for weldmg and Inspecnon Chater 6.
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