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A-No. Ty pes of Weld Deposit C Cr Mo Ni Mo | Si

1 Mild Steel 0.20 1.60 1.00

2 Carbon-Molybdenuwm 013 0.8 0.4-0.65 160 | 1.00

3 Chrome (0.4%% 1o 2%6)- Molvbdenum 0.5 | 04-2.00 | 0.4-0.65 1.60 100

4 Chrome (2% to 6% )-Molybdenum 0.15 :_ou.o.uui 0.4-1.50 160 | 2.00 |

5 Chrome (6% to 10.5%)3-Moly bdenum 0.15 | 65.00-10.5 i 0.4-1.50 1L.20 'I 2.00 :
6 | Chrome-Martensitic 0.05 | 11.0-15.0 i 0.70 200 | 100
¢ 7 | Chrome-Ferritic 0.15 | 11.0-30.0 |  ¥.00 100 | 3.00
8 Chromium-Mickel | 0I5 | 14.5-30.0 | 400 7.50-150 | 250 | 100
9 Chromium-MNickel | 030 | 190300 | 6.00 15.0-37.0 150 1.00
10 | Nickel to 4% 0.1% .55 0.5, 00 L7 | .00
LR Manganese-Molybdemum 017 .25-0,75 085 1.25-2.25 | 1.00
12 | Mickel-Chrome-Molybdenum 0.1% 15 0.2%.0.20 | 1.25.2.80 | O.T5-225 | | 00
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Table 4.2
WPS Qualification—CJP Groove Welds: Number and Type of Test Specimens and Range
of Thickness and Diameter Qualified (see 4.4} (Dimensions in Millimeters)

1. Tests on Plate'-?

Naorminal Plate,
Pipe or Tube Thickness**
Number of Specimens Qualified, mm
Reduced
Mominal Plate Section Root Bend | Face Bend | Side Bend
Thickness (T} | Tension (see | (seeFig. | {(seeFig. | (sec Fig
Tested, mm Fig. 4.14) 4.13) 4.12) 4,13 Min Max
1<T=10 ] 2 F] {MNote %) 3 7T
10<T<25 2 — — 4 3 T
25 and over 2 = = 4 3 Unlimited
2. Tests on Pipe ur'l‘uhiug""
Mominal Plate,
Pipe of Tube Wall
Thickness™
Number of Specimens Mominal Qualified, mm
Reduced Diamecter®
Mominal  |Mominal Wall|  Section Root Bend | Face Bend | Side Bend |  of Pipe or
Pipe Sizeor | Thickness, | Tension (see| (see Fig. (see Fig. | (seeFig. | Tube Sire
Diam., mm T, mm Fig. 4.14) 4.12) 4.12) 4.13)  |Qualified, mm | Min Max
Test diam,
I<T=10 2 2 2 {Mote %) e 3 T
Test diam.
< 600 0<T=<20 2 - — 4 ot T2 T
Job Size Test diam. G &
Test Tz 2 —_ —_ 4 ok 10 Unlimited
IET<10 2 2 2 {Note 9) T::i:::' 3 T
2600 5T 3 = = 7 | 600 smdover | 112 3T
T2 z — — 4 600 and over | 10 | Unlimited
S0 mm OD = 6 mm WT 2 2 2 . 20 through 3 20
Standard | or 75 mm OD = 6 mm 'WT 100
Test Pipes| 150 mm OD = 14 mm WT —
or 200 mm 0D = 12 mm WT E — - . P ) |
3, Tesiz on ESW and EGW! ¥
Mominal Plate Thickness
Mumber of Specimens Qualifsed
Reduced All-Weld-
Momimal Plate Section Metal Side Bend
Thickness | Tension (see | Tension (see| (see Fig. CVIN
Tested Fig-4.14) | Fig 4.18) 4.13) Tests Min Max
T 2 i 4 (Natc 6) | 05T LIT

A
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Table 4.3
Number and Type of Test Specimens and Range of Thickness Qualified—
WPS Qualification; PJP Groove Welds (see 4.10)

Mumber of Specimens'-?
i i 14

Macroetch for  Reduced- Qualification Ranges

Weld Size (E)  Section Nominal Plate, Pipe or Tubing
Test Groove 4.10.2 Tension Root Bend Face Bend  Side Bend Plate Thickness, in. fmm]
Drepth, T 4,10.3 (see Fig. (see Fig. (see Fig. (see Fig. | Groove
in. [mm] 4.104 4.14) 4.12) 4.12) 4.13) Depth Min Max
1B =T=8
BET<10] 3 2 2 2 o T 1813 T
W=T=1 s
110 < T = 25] 3 z = — 4 T 178 [3] Unlimited

2GS Joadly s A6 3 4558 led s (gl Do A 0350 5 i sad sl 550 s e DS 25

AWSD).Y 5 lilead bl

Table 4.4
Number and Type of Test Specimens and Range of Thickness Qualified—
WPS Qualification; Fillet Welds (see 4.11.1)

Test Specimens Requined® Sizes Qualified
Mumber Macroetch  All-Weld-Metal  Side Bend
Test of Welds 4111 Tension {see  (see Figure  Plate/Pipe
Specimen Fillet Size per WPS 484 Figure 4.18) 4.13) Thickness' Fillet Size
Single pass, max I in each 3 faces = = Unlimited Max tested
size (o be used position 10 single pass

Plate T-test in construction be used and smaller

(Figure 4.19)  Multiple pass, min 1 in each 3 faces — - Unllimited Min tested
size o be used position 0 multiple pass
in construction be used and larger

Single pass, max I in each 3 faces {except — — Unlimited Max tested
size (o be used position 1o for 4F & 5F, single pass
in construction  beused (see 4 faces req'd) and smaller

Pipe T-test? Table 4.1)

(Figure 4.20) Multiple pass, min ~ lineach 3 faces {except — — Unlimited Min tested
size (o be used position o for 4F & 5F, muliiple pass
in construction  be used (see 4 faces req'd) and larger

Table 4.1)
Groove test* — 1in 1G — 1 2 Qualifies welding consumables
(Figure 4,23) position to be used in T-1est above




Table 4.1

WPS Qualification—Production Welding Positions Qualified by Plate, Pipe, and Box Tube Tests (see 4.3)

Production Flaie Welding
uaslifiition Test Chisilfzed Prodiction Pige Weldisg Quabifiad Prockiction Boa Tube Welding Qualifisd
Weld G & Buit-Giroove Ts, Y, KsGiroove Buit-Cironve T, Y, Keiroowve
Typs | Positions or Ll Fillgt* = Ll = Ll Fillg* or Ll =1 He Filigt*
G F F F FF“ FH F F F F
CiP XN EH FH F.H ‘.,.r ’,u. F.H E.H EH FH
Groowe! G L' v ¥ ol an L v W L
4 L OH o Ol o on Ol
E (oee 31| (Mone 33
A IF F F P
T gl E.H F.H EH
B v v v
AF OH OH ([}
';E Cpaalifies Phag iy Welding for Ol the Posisions Trsted
165 Rottad F F F F F F P i F F F
G EH F,H F,H {F, 1y F.H FH F,H {F, 1y FH FH FH
cp 506 EV,OH(FV, 08 F,V.OH [{F. V.OHP|F,. ¥, 08 F. ¥, 0H | E, v.OH [{F, v, 0| F, ¥, OH F.V,0H|FV,0H
E Groove | ao+sa | AN All All Al All A | A Al Al Al AR [ oAt | oan
B 1] All All All Al All Al All Al All AlITE All
E [ Al All All All® All Al? Al All Al Al Al All All
A 1F Rotated F F F
B F F.H F.H FH
Fillet | 2F Rotaed F.H F.H F.H
4F F.H.OH F,H.OH F.H.OH
5P All Al All
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cP
——— DIRECTION OF ROLLING (OPTIONAL)—==
| - DIRECTION OF AOLLING (OPTIOMAL) —=
i DISGARD THIS PIEGE
35 L =f1_ Pstat— DISCARD THIS FIECE
Bin § LONGITUDIMAL FACE BEMD SPECIMEN E = T e
[150 mm]| Ll i SIDE BEND SPECIMEN
H - ]=__£ e s, s /o
2in.[somm| | REDUCED SECTION rEnmpFn SPECIMEN AEDUCED SECTIEEN TEMSION SPECIMEN
Arimme: iomwm lemm—— —ma P
' == I I o e 5
[12‘:‘.‘.!';mil = LONGITUDINAL ROOT BEND SPECIMEN ﬁ —5 % % - "F - % B [gfg,’“;‘]
i @ ] = Tl Ol (380 mm]
: 1 — —— CVN TEST SPECIMENS WHEN
b o e st S e s - e E {(IF REQUIRED) o
or 36 In. 1 I ] CVM TEST
(910 mm] 8 in. CVN TEST SPECIMENS e . i il SR
oSt - e
SPECIMENS e T — i — = = = = = =
REquRED P I'9 = REDUCED SECTION TEMSION SPECIMEN
[1m|ﬁm]|§ LONGITUDINAL FACE BEND SPECIMEN § ——— i — - —
2 =] :L =L ]: z SIDE ue;iin srl'Ecmm
2in[s0mm]| REDUCED SECTION TENSION SPECIMEN |= DRAGARE T EvHECE
S i d . L——?h.hmm}—-l——?it[mu-mm—-l
(150 mmy| & LONGITUDINAL FOOT BEND SPECIMEN
i, i) 7SI :l-_- — . ]
¥ DISCARD THIS PIECE
I-—'-'n[mm|—>|-— 7 in. [180 mem] —-|
{1) LONGITUDINAL BEND SPECIMENS (2) TRANSVERSE BEND SPECIMENS

General Notes:

+ The groove configuration shown is for illustration enly. The groowe shaped lested shall conform fo the production groowve shape that s
being qualified.

* When CVN lests are required, the specimens shall be removed from their locations, as shown in see Annex [Il, Figure 111-1.

+ Al dimensions are minimum

Figure 4.10—Location of Test Specimens on Welded Test Plate
Over 3/8 in. [10 mm] Thick—WPS Qualification (see 4.8)
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° # Metallurgy of welding lancaster, tohn Fredrik-6th ed. - 1999

° # Welding Inspection Technology-American Welding Society-4th ed.- 2000.

° # Aws welding Handbook 7th ed-Vol.2

° # Aws D1.1-structural welding code-steel-2000

° # Aws B1.11-Guide for the Visual Inspection of welds-1988.

. # |so 5817-welding-fusion-welded Toints in steel-nickel, titanium & thair alloys-

Quiality level for imperfections-2003 (E).

° # Welded Toim design-Hicks, Jogn Groffrey.

° # Welding metallurgy-sindo kou

° # |so 2553-welded, brazed and soldered loints-symbolic representaion on drauings.
° # Aws A2.4 standard symbols for welding, Brazing, and Nondestructive Examineation.
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