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1. Pleaseread the instructions given in the question paper CAREFULLY.
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3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. Answer all questions in English.
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INSTRUCTION: Answer FIVE (5) questions only.

Please use the answer booklet provided.

Question 1

Quality of the welded structure dependable on many factors such as welding procedure
specification (WPS), performance qualification record (PQR) and joint penetration. Answer

the following questions.

(a) What is WPS?

(5 marks)
(b) What is PQR?

(5 marks)
(c) Describe Pre qualify WPS.

(5 marks)
(d) Interpret the joint penetration.

(5 marks)

Question 2

Many company referring to ASME IX for welding procedure specification (WPS) and welder

gualification test (WQT) qualification. The following are the questions related ASME [X.

(a) Explain the purpose to qualify WPS.

(5 marks)
(b) Explain the purpose of WQT.

(5 marks)
(c) What is WPQR?

(5 marks)
(d) Recommend FIVE (5) tests that may require for your PQR or WPQR coupon test.

(5 marks)

FWD22403 WELDING PROCEDURE AND SPECIFICATION 1
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Question 3

Es_ﬁ

28 mm t SMAW \ %

4 mm GTAW

’ _'_Igmm"._ | 1.5mm

Fig. 1

All questions are related to Fig. 1.

A welder is tested to weld a joint for welding procedure specification (WPS) as in Fig. 1. He

should pass all tests. Solve the following questions.

(a) Write the base metal thickness approved range for the above welded joint.
(5 marks)

(b) If the base metal used for procedure qualification is P No. 1 to P No. 2. Write the range of
base metal qualified.
(5 marks)
(c) Determine the range qualified for each welding process.
(20 marks)

Question 4

There are many codes and standard related in welding qualification today. Solve the

following questions.

(a) State FIVE (5) codes and standard available related to welding qualification.

(5 marks)
(b) List FIVE (5) codes and standards related to fabrication of pressure vessel and pipe.

(5 marks)
(c) Ouitline the purposes of code and standard related to welding.

(5 marks)
(d) Classify the variable the related to fabrication of WPS.

(5 marks)
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Question 5

To answer these questions, please refer to Appendix A.

(a) Under QW 408 of the WPS, it is stated a shielding gas used for the welding process.
Explain the function the shielding gas.

(5 marks)
(b) Classify the consumable used in this WPS.

(5 marks)
(c) Write the information under QW 409 of the WPS.

(5 marks)

(d) As determine by Vickers Hardness test in this WPS. Explain why the hardness of weld

metal is superior compare with HAZ and base metal.

(5 marks)
Question 6
To answer these questions, please refer to Appendix B.
(a) Write the information stated in QW 403 of the WPS.
(5 Marks)
(b) Under QW 407.Determine the temperature and time for the post weld heat treatment.
(5 marks)

(c) In QW 406 stated that the interpass temperature shall be maintained at 218 °F - 431 °F.
Determine the purposes of maintaining the inter pass temperature.
(5 marks)
(d) In QW 150 stated the results of the tensile test. Determine the maximum load used and
failure type of both test coupons.
(5 marks)

END OF QUESTION

FWD22403 WELDING PROCEDURE AND SPECIFICATION 3
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PT. SURYA BESINDO SAKTI
FABRICATOR & ENGINEERING SERVICES

Eomplex Duta Merlin Blok C 16 Telp. 2 (021) 634017S = GI44963
JI. Gajah Mhada 3 - 5 Faix Mo, : (021} 6340766 - 6341852
P.O Box 4627 Jakarta - lndonesia Emnail @ RAD.NET.ID

WELDING PROCEDURE SPECIFICATION (WPS)

ASME SECT. IX

Company Name : PT. Surya Besindo Sakt By “ ¥ subaglo

WPS No. : T2-GFSA 01 PW Date, :_1 September 2003
Revislon Ne. : 0 Supporting PQR No.(s) : 72-GFSA 01 PW
Welding Process (es) : GTAW + FCAW + SAW Type (=) : 1 A

JOINTS (QwW-402)

DETAILS
Joint Deslgn : Single - Vee 6E* + 5
Backing : None -
Backing Material (Type} : None

{ Refer to both backing andralallnula}

]
L]

D Metal

D Nonmetallic

Nonfusing Metal

QOther

{Automatic, Manual, Machine, or Semi-Auio)

A %
T8 mim + 0.5 mm

3mm 2 0.4mm _.-1

—

* BASE METALS (QW-403)
P No. 1 Group No. 2 to P Na. 1 Graup Na. 2
oR
Specification type and grade SA-516-T0
to specification type and grade S5A-516-T0
OR
Chem. Analysls and mech, Prop. 5
to Chem. Analysis and mech. Prop. B
Thickness Range :
Base Metal : Groove : 4.8 mm ~ 200 mm Flllet - =
Pipe Dia. Range : Groove : Flllet 5
Other : No Weld bead or layer can be thicker than 10 mm 28 OCT 72002
e ety
FILLER METALS (QW-404) GTAW FCAW SAW Verified By: MIGAS
Spec. No. {SFA) 5.18 5.20 517 L
AWS No. (Class} ER-T05-3 E-7T1T-1 FTAZENMIZK| - = - = o e e ey
F- No. [ [] [ {1 e, 10 &}5_; '}@ 7 LI}FI ) Zﬂ’}
A- No. 1 1 1 - { R
Slze of Filler Metals 24 mm @ 1.2 mm 8 24 mm & Keosc 0
Weld Metal :
Thickness Range : ; -]p/__‘ \)
Groove Max 7 mm 12 mm 200 mm ) A5 DIZAL ASIR
Fillat All Al - | Ir. DL oot indEE A
Electrode-Filux (Class) - = 860/L-61 a . i L N i/
7100 ULTRA, e = o
Flux Trade Name - ALLOY RODS Lincoln L-81 :
Consumable Insert None None Mone >
Other Solid Tubular Flux Type : ; L]
Meutral /_,_.rf—
PT. Surya Be.indc a8 : SUBAGIO
Form : 060/5D5/10099A 'WPS Rev. 2 Page: lof 2

Factory : Jl. Raya Rangkasbitung Km. 3, Cikande Kab. Serang - Jawa Barat
Telp. (0254) 402313 - 402314 Fax, (0254) 402315
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FABRICATOR & ENGINEERING SERVICES

CONFIDENTIAL

Komplex Dwta Merln Blok O 16
M. Gajah Mada 3 - 5
PO Box 4627 Jakarta - Indonesio

Telp.  :(021) 6340174 - 5344963
Fax Mo, :{021) 6340766 - 6341852
Eraall @ RADMNET.ID

WELDING PROCEDURE SPECIFICATION (WPs

ASME SECT. IX

CIPS ; 72-GFSA 01 PW

POSITIONS {QW-105)

POST WELD HEAT TREATMENT (QW-G./)

Positlon{S) of Groove 1G Temperature Range 1140 *F- —
Welding Progression Up = = Time Range 14mar 2::d 30 Minutes
Positlon{s) of Fillet -
____| cAs (awW-408)
PREHEAT (QW-408) Percent Composition
Preheat Temp. Min 200 °F
Interpass Tn:lp. Max, 482 °F Gas (es) (Mixture) Flow Rate
Preheat Malntenance Mone Shielding  ansp.g%  coz . 1530 umin o0 fin
(Continuous or special heating where applicableshould be recorded)| Tralling None Non _ Nor Mone
Backing  jone  Wone - None  Nene

ELECTRICAL CHARACTERISTICS {QW-408)

SP(GTAW), RP(FCAW) % RP(SAW)

Current AC or DC DC Polarity
Amps (Range) See Below Voits (Range)

Ses Bolow

Tungsten Electrode Size and Type

2.4 mm 4. 2% Thorlatad (GTAW)

Mode of Metal Transfer for GMAW

{Pure Tungsten, 2% Thoriated, etc)

{Spray are, short elreutiting arc, etc.)

Electrode Wire feed speed range 6-12 m/min (FCAW) _
. S P g L 1 Ll P
l __D'_f“ .. MTTTH R T e
TECHMIQUE (Qw-410) l Gl s 270 0CT FIKiE!
String or Weave Bead String and Weave " Ak e -
Orifice or Gas Cup Slze 7.9 mm (GTAW), 19 mm [FCAW) W me,
Inltlal and Interpass Cleaning Grinding & Wire Brushing ;
{ Brushing, Grinding, etc. )
Method of Back Gouging None
Osclllation — None
Contact Tube to Work Distance 10 - 20 mm (For SAW) i
Multiple or Single Pass (per side) Multiple ..
Multiple or Single Electrodes Single T
Travel Speed {Range) See Below
Peening Peening Is not Allowed.
Other Mo Weld bead or layer can be thicker than 10 mm
— .
Filler Metal Current Travel
Speed
Weid Layer | Process Voit Range Other
AWS Class Dia. Type Amp. Range Range
{mim) Polarity {em / Min)
ROOT GTAW ER-70 5-3 z.4 DC-spP 90 - 160 8-18 3-12
M&ez
FILLER FCAW E-71T<1 1.2 DC-RP 150 - 350 23 -30 8 -20
(284
FILLER SAW  |FTAZ-EM1ZK 2.4 DC-RP 400 - 800 22 - 30 20 - 32
(REM)}
Form : 06(VSBS/ L0998 WS Rev. 2 Page: 2of 2

Factory : Jl. Rays Ranghashitung Km. 3, Cikande Kab, Serang - Jaws Barst
Telp. (0234) 402313 - 402314 Fax, (0254) 402315
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PT. SURYA BESINDO SAKTI

FABRICATOR & ENGINEERING SERVICES

Komplex Duta Merlin Blok C 16
N, Gajah Moada 3 -5
PO Box 4627 Jakartn - Indonesin

Telp, DLy 6IADTS - 63440963
Fax Mo. 1 (021) 6340766 - 6341852
Email (@ RADINET ID

PROCEDURE QUALIFICATION RECORD (PQR)

ASME SECT. IX

: J2.GFSA 01 PW

_sastern "

Company Mame . FT. Surva Besindo Sakti POR No
WPS Mo, : T2.GFSA 01 PW Date 1 September, 2003
Welding Provess (es) o GTAW + FCAW + SAW Type (e5) . Manual+Semi Automatic+Maching
JOINT (QW-102) \’.___@__.N

SAW (28.1 mm} -~

k|
FCAW (8.5 mim) 4 38.1 mm
oTAW@ESmm) [ .} 1.5 mm

Imm
BASE METAL (QW.-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-516 Temperature 1148 °F
Type or Grade 70 Time 1 Hour and 30 Minutes
P, Mo, 1 GROUP 2 Oiher
Thickness of Test Coupon JB. | mm
Diameter of Test Coupon - GAS (QW-408)
Other Thickness of any pass = 10 mm Percent Compoaition
'Gnsliﬁsj {Mixture) Flow Rate
FILLER METAL ({LW-404) GTAW _|Foaw GTAYY | FCAW
GTAW FCAW SAW Shielding Are9.9% [ CO, = 2025 1M, | 2030 Uien
SFA Spec. 5.18 5.20 5.17 Trailing ~ Mone  |None - Heps ] MNone
AWSE Classification ER-708-3 | E-71T-1 | FTA2-EMI2K Backing Mons  |Mono . Mens | MNone
Filler Metal F. Mo, 6 ] ]
Weld Metal Analysis A-No, 1 1 1 ELECTRICAL CHARACTERISTICS (QW-402)
Size of Filler Metal 2Amm B3| 1.2mm@| Z4mmo Current DC .
Weld Metal Thickness 3.5 mm 6.5 mm 28.1 min Polarity SPIGTAW), RIFCAW) & RF(SEAW)
Electrode Flux (class) - - BeOL-61 Ampas. See Below  Volts See Below
Other Sailid Tubular | Flux: Newtral | Tungsten Electrode Size 2.4 mun 4, 2% Thoriated (GTAW)
POSITION (QW-405) Other/Speed Range 1]
Position of Groove 146G -
Weld Prog, (uphill,downhill) - TECHMIQUE (QW-410%
Other - Travel Speed See Dalow
String or Weave Bead String and Weave
PREHEAT (QW-406) Oscillation Mo
Preheat Temp. 230 "F ~ 254 °F Multipass or Single Pass (per side) Multiple
Interpas Temp, 218 °F ~ 431 °F Single or Multiple Electrodes Single
Orther Honc Oiher Mo Weld bead or layer can be thicker than 10 mm
Filler Metal Current
Weld Travel Oitheer
Layer Process AWS Class { Dia, (mm) [ Type Polarity Amp. Range Vaolt Range Speed Range
{em/Min. )
ROOT GTAW ER-705-3 2.4 DC-8P 9K - 142 13-15 53-68
(&2
FILLER FCAW E-71T-1 1.2 DC-RP 182 - 196 24 - 26 12-19
(3 & 4)
512 SAW FTAZ-EMIZE 2.4 DC-RP 486 - 498 26 - 28 24 - 26
Form : 06 USBS/ 10099 TIPQR Rev. 1 Page :10of 2

Factory : JI. Raya Rangkasbitung Km, 3, Cikande Kab. Serang - Jawa Baist

Telp. (0254) 402313 - 402314 Fa (0?54.},402315

TR = ¥ { E_} 1 P A J- P I
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PT. SURYA BESINDO SAKTI

FABRICATOR & ENGINEERING SERVICES

Komplex Duta Merlin Blok C 16 Telp. 1 (021) 6340175 - 6344963
JI. Gajah Mada 3 - § Fax MNo. L (021) 6340766 - 6341852
P.O Box 4627 Jakarta - Indonesia Email @ RAD NET ID
PROCEDURE QUALIFICATION RECORD (POR)
. ASME SECT. IX
) PQR : 72-GFSA 01 PW
TENSILE TEST (QW-150)
Ultinaate Ultlmate Type of
Speclimen No Width Thickness Area Total Load Unit Straess Fallure &
{mm) {mm) {SQR. mm) Kg.F Xg.5im. ° Location
T-1, QW 462.1 (a) 20.3 37.8 767.34 41692 Sq.33 Dructile, BM
T-2, QW 462.1 (=) 20.8 38.74 804,24 41896 52.00 Ductile, BM
GUIDED-BEND TEST (QW-160)
Type amd Flgure No. Result
Side Bend-1, QW-462.2 No Defect, Satisfactory
Slde Bend-2, QW_462.2 No Defect, Satisfactory
Slde Bend-3, QW-462.2 Nao Defect, Satisfactory
Silde Bend-4, QW-462.2 .5 mm Open Defect, Ace
1
VICKER HARDNESS TEST ( 10 K F)

SPECIMENT LOCATION BM ILAZ WELD ILAZ M
SAW 2 MM FROM UPPER SURFACE 156 164 200 211 N 164
FCAW CENTER OF WELD 190 164 151 185 181
GTAW 2 MM FROM LOWER SURFACE 200 190 181 190 181

HARDNESS TEST S5POTS
e ——— [ 2 mm
Y -F SAW
-
x % * % FCAW
—— 2mm
5 \ \ v X / 5% _E GTAW
L1171 | _,}__
OTHER TESTS
Type of Test Radiography taken by PT. Manggala Jaya Perkasa, Report No. 07/MJIP/RT/WPS/03, Reault : Satisfactory
Deposit Analysls -
Other

Macro Test taken by PT, Blro Klasifikasl Inidonesia, Lab Test Mo, 381—1&?—3436_{;@ OFyidesult : Satisfactory

Welder Name Supardi Stamp No.
Mechanical Test conducted by PT. Biro Kiasifikasi Indonesin Lahoratory Test No.
We certily that the statements in this record are correct and that the test welds were prepared,
Welded and tested In accordatice with the requirements of sectional IX of the ASME Code

03
A5 L-1/P-MMIK09-03, Sepl.26, 2003

tin. vy §/57 /0 1 PR 23] 28 OCT
dho o S
e {5 Date October 6, 2003
A5, RIZSL ASIA
LA LELTHES

e

—
-

Verified By : Manufacturer By :

Fotm : M6 1/SBS/ 100997/ POR
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