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1) ZU0E E 2F ItAl

AXIS OF WELD
HORIZONTAL

THROAT OF WELD

(A) FLAT POSITION 1F

AXIS OF WELD VERTICAL

(C) VERTICAL POSITION 3F
Figure 4.5—Positions of Test Plate for Fillet Welds (see 4.2.4)

2) SI0IE & 8 XAl

PLATES HORIZONTAL

(A) TEST POSITION 1G

f—/___...--—"'

—)

VERTICAL

4

|| ="
4 —

{C) TEST POSITION 3G

5 (WELDING POSITION)

AXIS OF WELD _
HORIZONTAL —

NOTE: ONE PLATE MUST BE HORIZONTAL

(B) HORIZONTAL POSITION 2F

AXIS OF WELD
HORIZONTAL

NOTE: ONE PLATE MUST BE HORIZONTAL

(D) OVERHEAD POSITION 4F

PLATES VERTICAL:
AXIS OF WELD
HORIZONTAL

(B) TEST POSITION 2G

PLATES HORIZONTAL

PLATES VERTICAL;
AXIS OF WELD

(D) TEST POSITION 4G

~20
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3) molZ =

15° 15°

48 KMl

(A) TEST POSITION 1G ROTATED

PIPE OR TUBE VERTICAL AND
NOT ROTATED DURING WELDING.
WELD HORIZONTAL (+15°).

(B) TEST POSITION 2G

15° PIPE HORIZONTAL AND ROTATED.
15° WELD FLAT (+15°). DEPOSIT
FILLER METAL AT OR NEAR THE TOP.

PIPE OR TUBE HORIZONTAL FIXED (+15°) AND NOT ROTATED DURING WELDING.
WELD FLAT, VERTICAL, OVERHEAD.

PIPE INCLINATION FIXED (45° +5°) AND NOT /

(C) TEST POSITION 5G

RESTRICTION RING

TEST WELD

ROTATED DURING WELDING.

(D) TEST POSITION 6G

Figure 4.4

(E) TEST POSITION 6GR (T-, Y- OR K-CONNECTIONS)

- Positions of Test Pipe or Tubing for Groove Welds (see 4.2.4)
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4.4 ANE X2t
1) 23 BYE NH

L5 N

/’ L (NOTE 1)\— STOP AND RESTART

\5/ WELDING NEAR CENTER
/ \{ CUTLINE
MACROETCH SPECIMEN

(ETCH INTERIOR FACE)

Welding Operator Qualification - Option (see 4.28 or 4.25)

in mm

5/16 8
12 13
4 100
6 150
15 380

Figure 4.36 - Fillet Weld Break and Macroetch Test Plate - Welder or

_22 e
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2) ZAH0IE & BHE MNEH (SH M0l 8l A=32)

SIDE BEND

SPECIMEN SIDE BEND

SPECIMEN

Notes:

in mm

1/4 6

a8 10
1 25
3 75
5 125
[} 150

/ 1. When radiography is used testing, no tack
welds shall be in test area.
2. The backing thickness shall be 1/4in. mito 3/8.
max : backing widt shall be 3 in. min when not

removed for radiography, otherwise 1 in. min.

Figure 4.21 - Test Plate for Unlimited Thickness - Welder Qualification (see 4.23.1)

SIDE BEND
DIRECTION OF

ROLLING OPTIONAL

Notes :
1. When radiography is used for testing, no tack welds shall be in test area.
2. The joint configuration of a qualified WWPS may be used in lleu of the groove configuration shown here.

in mm
1/2 13
5/8 16
i 25
1-1/2
2
3 75
6 150
15 380

3. The backing thickness shall be 3/8 in. min to 1/2 in. max ; backing width shall be 3 in. min when not removed for radiography, other wise 1-1/2 in. min.

Figure 4.22 - Test Plate for Unlimited Thickness - welding Operator Qualification (see 4.23.2)
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3) 8% AME (SH sl A= FR)

FACE BEND 1 ROOT BEND in mm
SPECIMEN /\
1/4 8
DIRECTION OF

\l'\ ROLLING OPTIONAL a8 10

3\ 1 25
s

3 75
8 150
7 180

Notes:
1. When radiography is usad for testing, no tack weids
shall be in test area.

2. The backing thickness shall be 1/4 In. min to 3/8 In. max:
backing width shall be 3 in. min when not removed for
radiography, otherwise 1 in. min.

Figure 4.30—Test Plate of Limited Thickness — All Positions—
Welder Qualification (see 4.23.1)

*<’ " in. | mm
DIRECTION 1/4 é
OF ROLLING
OPTIONAL ams 10
8 MIN
1 25
3 75
1/4 6 150
ROOT BEND 7 b
'-1'\ SPECIMEN
~
8 N Notes:
\‘I\ 1. When radiography |s used for testing, no tack welds shall be in test area.
2. The backing thickness shall be 1/4 in. min to 3/8 in. max; backing width
gﬁgg&-‘i;q shall bs 3 in. min when not removed for radiography, otherwise 1 in. min.

Figure 4.31—Optional Test Plate for Limited Thickness— Horizontal
Position — Welder Qualification (see 4.23.1)

24~
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4) IHoIZ & BE%

mim

Figure 4.27 - Test Joint for T-, Y-, and K-Connections without Backing on Pipe
or Box Tubing - Welder and WPS Qualification (see 4.12.4.1 and 4.26)

4.5 Ngmol 88

1) AEE 22 20 S0 23 AIZM (WPS) Ol Tetd Sd st
CH, SOIGI0IR 23 AgAIL 28T Hols Aws 01.1 ol TGEL

2) DK (BASE METAL) O %2t 0T 0I5t 22 &4 21T DHAl W0t
(e]

SYZENT 0l 28 RXGHK &2 ot &AL

25—
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4.6 NE2 F % 2 &84 JI1=
1) 830 22 NFH2 38 NE (HWYAIE) A A SDAIE (RT)
S AWS D1.1 Ol M2t &30 TH1, O &2 JIE0 et s2st A
Ml XHHS 2018t

TH1, & BH JE

r

S =FSEPN A2 st24)|=
1 = ya - 3, QHY, 01T AECI0IHI US A.
(GROOVE - U0IH 222 2[5 2B A.
TYPE) - OlA X0 &0l= 3 mmOIW 01T, &ots Hlo|S
o A,
SOt Al -0 H2 0.3 mm O} & 2.
- HIOIE @2=2 JIZX 0l ¥ A,
- HIOIE 22 1m Ol 9 2.
- NEHO| B2 21 SHCl 5% Ol & =H.
- JIEt Y Hs0l %S A,
=] = =
g;*fr’f FUNE | oi= msi0) M= 724(C00E) O Ot=E
- =X 98 27 9101 3.2 mm  OlAtol s
=2
- 0.8mm Ol& 3.2mm O0l5tC HSE0| 20|92
StHIJL 9.5m m 0I9tol st
MIZ A" (B.T) |- 2A2 2201 6.4 nm 0lA0] 20| Y= A
(S A0 2Y0IU, BHES 2202 0Is
32 o AL, XM 3.2 mMK 2560, 6.4mn
, £ XUSIHCLE AHO=Q0IL, BNEs 28
l O o5t Q| Ot 2, MMAIE 8iCH.)_
2 Las A s 0131 4} - 288 245828m Ol 9 A.
(FILLET e - JIEt ZE2 2 H19| KOAAAIIZN [I2CL.
TYPE) -
- RENQ AXp SBEA,
OHEH 21 A -2 mmOlATIE A0 L E22 =SS0 U2 A.
(BREAK TEST) (B A0 L 222 85, o= 280 20
2mm DIGH OICH, EAMZ0IJF 10mm 0IB  2H )
- REQN( 2AXHG SSE A. (S8l 2EH 2A2])
CININE - 3 U O|2A0| YUS A,
( MACROETCH TEST) - ANS D1.1 EA& 5 40l 2XE 2F3E9| "AQ|
otd 2.
3 ot 23 g0 2 - SN2 4.5-6.4mm OlLH & 2.
(TACK WELDING) | = = - JIEt 22 2 H19| SOAAIIZ0 M2CL,
THEH 24 AL -2m0lA Sl= A 2 222 2S00l 948 A
(BREAK TEST)

. 26_
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4.7 ANHEHO ANz MA
1AIES KS B 08850l M 91 & GH=
3 IF Jtsot0i OF StCt.

MHE 2

THZ,

Ol CloiM =&

o]]

20| N&

f

TH2,
NUMBER AND TYPE OF SPECIMENS AND RANGE OF THICKNESS QUALIFIED WELDER AND WELDING
OPERATOR QUALIFICATION(dimensions in lnches)
TEST ON PLATE
THICKNESS NUMBER OF SPECIMEMS
TYPE OF OFTEST VISUAL PLATE THICKNESS
PLATE(T) INSPEC- | BEND TEST T- MACRO QUALIFIED,
WELD AS WELDED, TION JOINT | ETCH In
In FACE | ROOT | SIDE | BREAK | TEST
GROOVE 3/8 YES 1 1 - = = 1/8T03/4MAX(3)
GROOVE 3/8=T=1 YES - - 2 - = 1/8TO2TMAX(3)
GROOVE 1 OR OVER YES - = 2 = = 1/8T0 UNLIMITED(3)
FILLET OPTION NOL (1) | 1/2 YES = = - 1 1 1/8TO UNLIMITED
FILLET OPTION NO1 (2) | 3/8 YES 2 - = = = 1/8TO UNLIMITED
PLUG 3/8 YES = - - - 2 1/8T0O UNLIMITED

IF THEAMAL-CUT, ALLOW

NOT LESS THAN 1/8 In. TO BE

MACHINED FROM EDGES

rrm———
e
MAAN

T

WHEN t EXCEEDS 1-1/2 In. (38.1 mm),
CUT ALONG THIS LINE. EDGE MAY
BE THERMAL CUT.

T, in.

t

See Note 2

Notes :

MACHINE THE MINIMUM AMOUNT
NEEDED TO OBTAIN PLANE PARALLEL
FACES (OPTIONAL)

t. mm

8.5 to 38.1
= 38.1

1. A longer specmen length my necessary when using a wraparund-type beading fixture or when testing steel with a yield strength
of 90 ksi (620 MPa) or more.

2. For plates over 1-1/2 in. (38.1mm) thick, cut the specimen into approximately equal strips with T between 3/4 im. (19.0 mm) and
1-1/2 in. and test each strip.

3. t= plate or pipe tehckness.

Figure 4.13 - Side Bend Specimens (see 4.8.3.1)
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2)HIOIA(FACE) & 2E(ROOT)Y =28 NEE M=

I e T e Y e

r
b-
i

r-

1-1/2
_{ l ]
| 4
|-7 6 MIN —I | —4 |..- FACE -—l |<- ROOT
BEND BEND
3/8 in. TEST PLATE TEST PLATE OVER
a/8 in. THICK
(1) LONGITUDINAL BEND SPECIMEN
l«— 6 MIN (SEE NOTE 1)_.| RADIUS 1/8 MAX
= ¥ ; 7
w | I
: ‘ 1 1
| -
NOTE 2y NOTE 3 |-¢—3/B \(’
' - i T e T
| I } ] T i I—t— 3/8
t. MATERIAL TO BE REMOVED wsd 1 (PLATE) (PIPE)
FOR CLEANUP
FACE BEND SPECIMEN
e 6 MIN (SEE NOTE 1)—4 RADIUS 1/8 MAX
1 /
v | |
.
|
NOTE 2 _j/ -'I 8 IT
MATERIAL TO BE REMOVED —'l T -
e e e 5
- ? ; T (PLATE) (PIPE)
NOTE 3 3;3_1 1
ROOT BEND SPECIMEN " 1 .
1/8 3
(2) TRANSVERSE BEND SPECIMEN
/8 10
Dimensions 1 25
Test weldment Test spacimen width, in. (W) 1-1/2 38
Plate 1-1/2 2 50
Test pipe or tube 1
< 4 in. (100 mm) In diameter 3 75
Test pipe or tube 1-1/2 6 150
> 4 in. (100 mm) In diameter 8 200
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):lo' A& (BEND TEST) [HA! RT 2 8ol E2 %as'-su
1) (REINFORCEMENT)= RT & 0l X1 &0l Si‘f O S0 248
o}DII YH2ITHE M HOl=s 3 SEH2 ANEH QY Lot THESs
IS T OF StCt.
6.0 A 1A MFCIZS AEA AL (PRE-QUALIFICATION)
MZ A AH(PRE-QUALIFICATION)E & 22 2A 2 & X4 S A 2o 88
AN XHH A& BOME HES6I0 XMEEHN EE & & U= AHAES 20{6H.
7.0 55 A1H S
STUDEXE 2= AWS 01100 (et CISSIHMEOF SHLE, 2AF AEM FA AF3 A
MEME HEGIH A1E8 820 &% AULL.
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1.0

2.0

3.0

4.0

HE Y9

2 )|E2 2 2XTE HEN 2 0F2 (MARKING) & HCHAIR Of ZAHH HE
StCt.

Hg J|IE

1) 2% BALHZE AMYM ( Hd DSEE 99.05 )

2) AWS D1.1 (0I1= 2F 83l)

3) KS 7H

4) HEIMN SE ¥ FH2uC APHE( ALNER )

Ord &g = A JIE

0

4,50 XHH E20t =8 22l 00k et

1) dxcl &gs & H2 dXd
o = e ekl eroigrsts AXANZE AEAL=2

2) F2 B9
etlt.

3) NC OI2I2 & Z=0le 1 UHO EIESY Y HUT &0 o X 0H2S Mt
gtlt.

4) & X% A 012S & H20= A8BEHeE HOIE Xis #-?’—E’lemﬂil C= JTP-S)
2 A = BN 2nEE HESIE AIE00 4
FI)Ho=2 HudsS olloF stlt.

5) =& —-—IH O Al 250 €S

E g M= CtEI.

6) =2 IlIH(Hl oM HOU2ETHHM 922 Y AIE( MILL SHEET) JHXI
=5 JFE AMAEN s 2A2ITINOeID 2EEM % &MUl ME AY
MR 0N oldl 2I¢Hs & MIHEE 02 Al 220 0k stlt.

-(Z)ZY0IE= XIMAER 0 Al (2) BEDI 0t &t

7) A2NME Hes 2 Blille BN S AY B3I #I] TI00F &tlt.

8) &Ml MA % IHHEE F=X(0| Jisdt=S 02 2l T 0t &tlt.

9) UM U HEMO| XMIIES £ 1mm, 2AMIIES £ 2mm 2 St}

I
FO
o
00
o =
1o
gu:

M

OILt HHRS #ote 20l FXH

1) 20 g2 HAZG, SCAOHPLASMA)RIE JIHIMEEHES 22 84, =
E Jcol0 RHC YYo=z 8.

2) 8H UGl <= & S 13mm 0IGt2 SHCL.
MG EHOl £42= Octeld 0l oioF &t
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)T OEHEXI(METAL TOUCH) Ot XIEEIH =222 1|
MACHINE) S£= ZH 2l Zdl U (ROTARY PLANNER)S O & AH)
MSII E20 UEGIEE JIZE8H0.

4.1 JtA EHEHO AM JIE
I

|0l&l H & (FACING
IZ2J18 AMNEoIH 2

Ol EHSMCl 1581 Ol &0l 2ok

1) HEHAHAD| @ - JHHEE 270 : 200S 0I5, JIEF £ : 100S 0I5t
100S &t? - 100/1000mm O R &
2) LA 20 - HMHET: 1om. JIEF £TH : 0.5mm Ol 5t
4.2 W28  ZTo| JIBS 6l &2 WS BHXIS
StCE.

4.3 28

A LS
L = —

(HEAEHHAMC HIoHOF BtCE.)

4.4 HHEHO HA JIE

JIE2% = 900 Olot =& JHAl %= 650C OI5HH M

24 ULt

(&49: mm )
8 o= = A 22 ol 8 | oM SEX
scono % MABI: 2008 | JWABI: 2008
= 1l
AR gl USIEH100s | KHROIE: 1008
zoei % NS d <1 | WM d < 2
NOTCH 220
d WMNM@W NHReic:d<0.5 | KRAS:d<i
224 2k & HI A o+ & T A
SLAG '"{“ﬂ% = v
d
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4.5 JtBEHO| A JIE

(S mm )

g 8 = I\ 2 s8X | H 8
athLa
BEVEL 2
EL 2% P LAa = -2.5 sAa =2 -5
e a—
—SMAW,FCAW, GMAWC| | —SMAW,FCAW, GMAWC
SYTIL U= B | S As B2
K = Aa S 2
ROOT &
qug SET fls FR | R e B
i & &a = g LAa =3
—-SAW -SAW
LAa =< 1 Aa = 3
=
o ZErEo) L s N
e e
Al 2
L / ; E t > 20 t > 20
° | e < t/20 e < t/10

METAL TOUCH
e

e < 1.5H / 1000
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2 J|ES 32 E32XEQ FEAHY, 22 nHl, H1 HMal =Y L 2A 1=
M Z5HCt.
2.0 HEIIZE
1) 2AF2A HE MEM (HHDES 99.05 )
2) AWS D1.1 (0I1=2 23 83l)
3) AMIBAI B2 ¥ FHUR AR HAHDNESR )
3.0 X8 &AM Jl=
T8 A 2 ZAA Ot JIES HE6IH 2HIAH A= HYIEE T4 20|
EBEX XE= B0 0F 8HLE.
(&% mm)
gt = = Al 22 38 StH 3=
e <3
TOIS SM
S.ell 2mm=x1
(FILLET 87) D ¢ | o < 2 e 2mn== 2t
Al 2ES o012 =)}
: == iy
247101 018 o 9
_o0 — | Ct,eJt 2mmX 1k
Z e —— ene A 2tEE o0z =)}
© B}
< t <15
BUTT 018 N b
_ e e < 1 e <1.5
= 15 t > 15
t >
e /)
i < t/15 Se < 2 < t/10 Se < 3
%T e t/ e e / e
g 1u t2 t1 = t2 t1 = t2
BRACKET COL DIAPH. coL. | e 2t1/15 ©,e<3 e< ti1/5 Bhe<4
=R é :I
2 t1
(DIA. D} FLG.) t
B IR.FLG, GIR.FLG, fi € 42 by < e
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altaal
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e
ROOT 2+ .Y AR SHAW 0 < e <25 |SMAW 0 <e <4
® Lk SMM 0<e< 1 |SAW 0<e=< 2
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e
g —
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T |
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(BACK BARAIE)

Aa l; f SMAW, FCAW, GMAW SMAW, FCAW, GMAW
-2 S Aa -3 = Aa
] atsa
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AHZE, 2, 2250 &4 Mg 28 £F Y, 5188HE X Uot=s
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A0l 2 0ICH
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olate= ot
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7) FEUML BR0= nH HAMH F2F/2clQ ses 200k &

4.1 AT (PLATE) Y50 22 nHl

(&4 : mm)
MIN 300
¥ " ‘ 100 -
< ) 1 3 100
MIN 300 h ‘
MIN 300
2)
e | t T;? 3)—-—\_QL‘-7 \
2’) =100 .
s o 100
1) WA Be B2HE= F A8t 100mm DA EH
2) U0 HATE=E RS &8t HAULE LAMHOZ SZHAN
3) R=5X SN (XA 75mm)
4.2 ZY0IE HOH(PLATE GIRDER), T-HH(BAR) o B2l
MIN 300 (&9 : mm)
| I A A 1

=== 100

_Ig
™

EHaM: O0=2>20=>0=>00
- B8N = SHYMS YIS
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