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SA 334-6 

SA 350-LF2 CL1

SA 516 Gr.70

SA 36/SA 179

SA 516 Gr.70

SA 106-B/SA 516-70N/SA 105N

SA 516 Gr.70

SA 105 N

SA 106-B

SA 234-WPB

NOZZLES

(FROM PIPE/PLATE/FLANGE)
SA 333-6/ SA 516 Gr.70 N/SA 350-LF2

GENERAL INFORMATION DESCRIPTION MATERIALS

TYPE OF SERVICE CHILLER (EVAPORATOR)

SHELL  SIDE

BARREL SA 516 Gr.70

CONSTRUCTION CODE ASME VIII div.1 Ed.2021 & TEMA R /10th Ed. 2019

M.D.M.T -45 ℃ for Shell side & -29℃ for Tube side

DESCRIPTION MATERIALS FLANGES SA 350-LF2 CL1

TUBE 

BUNDLE

TUBES  COUPLING / PLUG -

TUBESHEET

SADDLE

WEAR PLATE SA 516 Gr.70 N

BAFFLES WEB PLATE SA 283 Gr.C/ SA 516 Gr.70

TIE RODS / SPACERS RIB SA 283 Gr.C/ SA 516 Gr.70

CHANNEL 

SIDE

BARREL EARTHING LUG S.S. 304

NOZZLES

(FROM PIPE/PLATE/FLANGE)

HEAD APPLICABLE DOCUMENTS

FLANGE GENERAL DRAWINGS E1027-HSE-VD-ME-DWG-008

PIPE PWHT PROCEDURE NO

ELBOW
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SHELL DETAIL
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 Detail for S1

 Detail for V Detail for LG1, LG2

NOZZLES 
DETAIL NOZZLE 

LIST

Detail for T1, T2

 Detail for S2    Detail for D1, D2, S3

 Detail for PSV

D1-a D2-a S3-a
S1-a

S1-b

S1

D2-bD1-b S3-b

D2D1

S3

S2

S2-a

T2T1

T1-a T2-a

T2-bT1-b
LG1-
a

LG2-
a

LG1-b LG2-
b

LG1-
c

LG2-
c

LG1 LG2

PCV-
a

PCV V
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 TUBE TO TUBESHEET JOINT PARTITION PLATE DETAIL

TTS
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D

E

F

J

K FW1,FW2,FW3

Joint Type Schematic Joint

A LWL-1~LWL-5

CWL-1

CWL-2,3

B

C

CWL-4

CWL-5

I

TTS

LG1,LG2,D1,D2 ,S3,V

G

H

T1-a,T1-b,T2-a,T2-b,S1-a,S1-b,S2-a,PSV-a,LG1-a,LG2-
a,S3-a,LG1-b,LG1-c,LG2-b,LG2-c,T1-

a,T1-b,T2-a,T2-b

T1,T2,S1,S2,PSV

CWL-6

45°

2

2 0+1.5

R3

N
O

Z
Z

LE
 

C
L. 45

° SHELL
SEGMENT

NOZZLE
FLANGE

X

T 2

T1
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TYPE AND GRADE
THK. 

(mm)
NUMBER REV. NUMBER

QUALIFIED 

RANGE(mm)

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-266-2N

SA-516 Gr.70N

SA-266-2N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-516 Gr.70N

SA-106 Gr.B

SA-516 Gr.70N

SA-333 Gr.6

SA-516 Gr.70N

SA-333 Gr.6

SA-516 Gr.70N

SA-350 LF2

SA-516 Gr.70N

SA-106 Gr.B

SA 234 WPB6

SA-105N

SA-333 Gr.6

SA-420 WPL6

SA-350 LF2

N.A. N.A. 100% UTFPA-PQR-029

GTAW+SMAW

CWL-3
GTAW+SMAW/SMAW+SA

W
12 WPS-HX127-002 0 FPA-PQR-029

0

T1,T2

CWL-5,CWL-6
GTAW+SMAW/SMAW+SA

W
12 WPS-HX127-002 0

0

5:50 IV GTAW+SMAW 12

N.A. N.A. 100% RTLWL-5
GTAW+SMAW/SMAW+SA

W
12 WPS-HX127-002 0

12

10 WPS-HX127-001

LG1,  LG2,D1,D2,S3

100% RTFPA-PQR-029

FPA-PQR-029 5:50 C N.A. N.A. 100% RT

FPA-PQR-029 5:50 B N.A.

WPS-HX127-001 0

WPS-HX127-001 FPA-PQR-029GTAW+SMAW

100% UT

5:50 E N.A. N.A. 100% RTFPA-PQR-029

I N.A. N.A. 100% UT

FPA-PQR-029

5:50

5:50 H N.A. N.A.

N.A. 100% UT

0

N.A. 100% RT

C N.A. N.A. 100% RT5:50

10 WPS-HX127-002 0

IMPACT 

TEST
PWHT NDT

LWL-1 GTAW+SMAW 10 WPS-HX127-001 0 FPA-PQR-029 5:50

WELD  

IDENTIFICATION
WELDING PROCESS

BASE MATERIAL W.P.S. P.Q.R.
Joint 

Type

A N.A.

5:50 D N.A. N.A.CWL-4

N.A. 100% RT

FPA-PQR-029 5:50 A

WELDS LIST for Chiller

N.A. 100% RT LWL-2~LWL-4 GTAW+SMAW/SMAW 12 WPS-HX127-001

N.A. N.A. 100% PT

S1-a,S1-b, S2-

a,PSV-a,LG1-a, LG2-

a,S3-a

GTAW+SMAW

8.74,

11.13,

10.97

WPS-HX127-001 0 FPA-PQR-029 5:50 G N.A. N.A. 100% PT

T1-a,T1-b,T2-a,T2-b GTAW+SMAW/GTAW 7.62 WPS-HX127-001 0 FPA-PQR-029 5:50 G

0 FPA-PQR-029 5:50 A N.A.

CWL-1
GTAW+SMAW/GTAW+S

MAW+SAW

S1,S2,PSV GTAW+SMAW 12 WPS-HX127-001 0 FPA-PQR-029 5:50 H N.A.

CWL-2
GTAW+SMAW/GTAW+S

MAW+SAW
10 WPS-HX127-002 0

GTAW+SMAW/SMAW+SA

W
12 WPS-HX127-002
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TYPE AND GRADE
THK. 

(mm)
NUMBER REV. NUMBER

QUALIFIED 

RANGE(mm)

SA-420-WPL6

SA-333 Gr.6

SA-334-6

SA-350-LF2

SA-516 Gr.70

SA-516 Gr.70

SA-516 Gr.70

SA 283 Gr.c
SA-516 Gr.70

SA 283 Gr.c

- WPS-HX127-003 0 FPA-PQR-104 1.05:4.22 J N.A. N.A. 100% PT

IMPACT 

TEST
PWHT NDT

WELD   

IDENTIFICATION
WELDING PROCESS

BASE MATERIAL W.P.S. P.Q.R.
Joint 

Type

WELDS LIST for Chiller

N.A. 100% PT

TTS GTAW (ORBITAL)

LG1-b, LG1-c

LG2-b, LG2-c
GTAW+SMAW 8.74 WPS-HX127-001 0 FPA-PQR-029 5:50 G N.A.

FW1 SMAW/GMAW -
WPS-HX127-004

WPS-HX127-005
0

FPA-PQR-029

FPA-PQR-027

5~50 for 

Groove, ALL 

for fillet

K N.A. N.A. 100% PT

N.A. 100% PTFW2,FW3 SMAW/GMAW -
WPS-HX127-004

WPS-HX127-005
0

FPA-PQR-029

FPA-PQR-028

5~50 for 

Groove, ALL 

for fillet

K N.A.
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- 100%

NDT TABLE for Air Cooler 

-

WPS No.

Long.

225 (HB) MAX.

P052

- - -

Visual Check

Circ.  

- - 100% 100% 225 (HB) MAX. 10%

2) 100% of the length should be ultrasonic tested .

7

-

--

-

DS11-W010/02

 DS11-W010/01

- 100% 225 (HB) MAX.

-

4

1) Visual check should  be  applied For Internal, External, Pressure Parts, NON Perssure Parts And any Applied Weldings.

NOTES:

- 100% - - 100%

3

PT AFTER 
PWHT

10%

-225 (HB) MAX.

5 - - 100%

6 -

1

2

Long.

WELD NO.

3) Regarding Header box geometry , RT examination can be used only for flange to nozzle weld .

4) Spot radiographic or ultrasonic examinations shall include each start and stop of weld made by the automatic submerged arc-welding process and 
repaired areas of burn-through.

225 (HB) MAX.

225 (HB) MAX.

10%

100%

Circ.  

Note 2

100%

--

P052

PQR No.

100%

RT before PWHT (Note3) UT BEFORE  PWHT

-

-

10%

Hardness After 
P.W.H.T

100%

DS11-W014/01

DS11-W012/03

DS11-W012/02

DS11-W012/01

DS11-W011/01

224 (HB) MAX. 10%

10%
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4 5 6 7
 NAME PLATE BRACKET 

AND OTHER ACCESSORIES 
TO HEADER BOXES

COPLING  TO TOP & 
BOTTOM PLATE

 PIPE & VENT OR DRAIN 
FLANGE TO TOP & 

BOTTOM PLATE

 OBROUND/  PIPE NOZZLE 
TO  FLANGE

WELD MAP for Air Cooler

END PLATE TO TUBE SHEET AND PLUG SHEET  & TOP AND BOTTOM PLATE& PARTITION OR STIFFENER

1 2
PARTITION OR STIFFENER TO TUBE 

SHEET & PLUG SHEETTOP & BOTTOM PLATE TO TUBE SHEET & PLUG SHEET

3
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WPS No.

 Rev.

PQR No.

Joint Prep.: Machining/ Grinding

QW-403 Base Material
Thk. Qualified 5~50 mm
Dia. Qualified N.A

P No. 1 Gr. No. 1,2 P No. 1 Gr. No. 1,2 Fillet Weld N.A

QW-405 Welding Process
Zone or Layer
Welding Process
Type
Max. Weld Metal THK.(mm)

Welding Position
Backing

QW-404 Filler Metal & Backing
Dia(mm) Supplier S.F.A F No. A No.

2.4 HYUNDAI 5.18 6 1
3.2,4 AMA 5.1 4 1

QW-409 Welding Parameter
Travel speed

Amper(A) Volt(v) (cm/min)
2.4 DCEN 100~120 10~14 8~10
3.2 DCEP 140~160 22~26 18~21
4 DCEP 150~170 25~28 19~23

QW-410 Technique
STRING Shielding Gas

NO Flow Rate L/min
Uphill AWS Classified

NA Backing Gas
SINGLE Flow Rate L/min

MULTIPASS Trailing Gas
N.A. Flow Rate L/min

QW-406 &QW-407 Preheating & PWHT
25 Method of heating By Flame
250 Method of checking Tempilstick
-
- Aplicable procedure -

Note:

Preheat temp.(min°C)
Interpass tem.(Max.°C)
Postheating & Time(°C& h)
Post weld heat treatment(°C& h)

Prepared By Reviewed By Owner

Multipass or Singlepass Cleaning Brushing,Grinding N.A
Transfer Mode Back Gouge Method Grinding N.A

Stick-Out(mm) Orifice Gas N.A N.A
Single or multiple elect. Peening No N.A

Osillation Electrode Spacing N.A. 10~12
Welding Progression Φ Tungst & type 2.4 & EWTb-2 A5.32 SG-A

SMAW - -

Bead Type Current Type DC Ar99.98%

GTAW (ROOT) - -
SMAW - -

NOTE: HYUNDAI OR EQUIVALENT

Process Φ mm Polarity Type
Parameters Heat input  

wire speed (kj/cm)

Electrode S-7018.1H E7018-1

Type Trade Name AWS Classification
Solid(Tig) Wire ST-50.6 ER70S-6

ALL POSITION ALL POSITION
NO YES

6mm 22mm
Max. Weld Metal THK per pass.(mm) 13mm 13mm

GTAW SMAW
MANUAL MANUAL

1 2

LWL-1~LWL-4 T1-a,T1-b,T2-a,T2-b,S1-
a,S1-b,S2-a,PSV-a,LG1-
a,LG2-a,S3-a,LG1-b,LG1-
c,LG2-b,LG2-c,T1-a,T1-
b,T2-a,T2-b

T1,T2,S1,S2,PSV LG1,LG2,D1,D2 ,S3,V

WELDING PROCEDURE SPECIFICATION
WPS-HX127-001

1

FPA-PQR-029

 SA-516 Gr.70N,SA-333 Gr.6, SA-105N, SA-234 
WPB6, SA420 WPL6 to

SA-516 Gr.70N, SA-106 Gr.B,SA-350 LF2,SA-105N,SA-234 
WPB6



WPS No.

 Rev.

PQR No.

Joint Prep.: Machining/ Grinding

LWL-5 CWL-1 CWL-5

QW-403 Base Material
SA-516 Gr.70 N SA-516 Gr.70 N,SA-106 Gr.B Thk. Qualified 5~50 mm

Dia. Qualified N.A
P No. 1 Gr. No. 2 P No. 1 Gr. No. 1,2 Fillet Weld N.A

QW-405 Welding Process
Zone or Layer
Welding Process
Type
Max. Weld Metal THK.(mm)

Welding Position
Backing

QW-404 Filler Metal & Backing
Dia(mm) Supplier S.F.A F No. A No.

2.4 HYUNDAI 5.18 6 1
4 HYUNDAI 5.1 4 1
4 HYUNDAI 5.17 6 1
- HYUNDAI - - -

QW-409 Welding Parameter
Travel speed

Amper(A) Volt(v) (cm/min)
2.4 DCEN 100~120 10~14 10~12
4 DCEP 140~160 22~26 18~21
4 DCEP 400~450 28~31 40~50

QW-410 Technique
Both Shielding Gas
NO Flow Rate L/min

Uphill AWS Classified
10-20mm Backing Gas

SINGLE Flow Rate L/min
MULTIPASS Trailing Gas

N.A. Flow Rate L/min

QW-406 &QW-407 Preheating & PWHT
25 Method of heating By Flame
250 Method of checking Tempilstick
-

Post weld heat treatment(°C& h) - Aplicable procedure -

Interpass tem.(Max.°C)
Postheating & Time(°C& h)

Prepared By Reviewed By Owner

Transfer Mode Back Gouge Method Grinding N.A
Note:

Preheat temp.(min°C)

Single or multiple elect. Peening No N.A
Multipass or Singlepass Cleaning Brushing,Grinding N.A

Welding Progression Φ Tungst & type 2.4 & EWTb-2 A5.32 SG-A
Stick-Out(mm) Orifice Gas 10mm N.A

Bead Type (String or Weave) Current Type DC Ar99.98%
Osillation Electrode Spacing N.A. 10~12

SAW - -

GTAW (ROOT) - -
SMAW - -

NOTE: HYUNDAI OR EQUIVALENT

Process Φ mm Polarity Type
Parameters Heat input  

wire speed (kj/cm)

Wire (SAW) M-12K EM12K
Flux for SAW S-717 F7A6

Solid(Tig) Wire ST-50.6 ER70S-6
Electrode S-7018.1H E7018-1

NO YES YES

Type Trade Name AWS Classification

Max. Weld Metal THK per pass.(mm) 13mm 13mm 13mm
ALL POSITION ALL POSITION 1G

6mm 22mm 22 mm

to

1 2 3
GTAW SMAW SAW

WELDING PROCEDURE SPECIFICATION
WPS-HX127-002

1

FPA-PQR-029

CWL-2,3 CWL-4    CWL-6

MANUAL MANUAL SEMI-AUTOMATIC



WPS No.

 Rev.

PQR No.

Joint Prep.

Tube to Tube Sheet

QW-403 Base Material
SA-334-6 SA-350-LF2 Thk. Qualified 1.05:4.22

Dia. Qualified N.A
P No. 1 Gr. No. 1 P No. 1 Gr. No. 2 Fillet Weld N.A

QW-405 Welding Process
Zone or Layer
Welding Process
Type
Max. Weld Metal.(mm)
Welding Position
Backing

QW-404 Filler Metal & Backing
Dia(mm) Supplier S.F.A F No. A No.

0.8 Bohler 5.18 6 1

QW-409 Welding Parameter
Travel speed

Amper(A) Volt(v) (cm/min)
0.8 DCEN 80-160 8-12 5-7

QW-410 Technique
STRING Shielding Gas

NO Flow Rate L/min
N.A AWS Classified
N.A Backing Gas

SINGLE Flow Rate L/min
MULTIPASS Trailing Gas

Flow Rate L/min

QW-406 &QW-407 Preheating & PWHT
20 Method of heating By Flame
220 Method of checking Tempilstick
-
- Aplicable procedure -

Preheat temp.(min°C)
Interpass tem.(Max.°C)
Postheating & Time(°C& h)
Post weld heat treatment(°C& h)

Prepared by FPA Reviewed By Owner

Note:
-100% PT shall be done after back gouging. 

Stick-Out(mm) Orifice Gas - N.A
Single or multiple elect. Penning No N.A
Multipass or Singlepass Cleaning Brushing N.A

N.A

Osillation Electrode Spacing N.A. 10~12
Welding Progression Φ Tungst & type 2.4 & EWTb-2 A5.32 SG-A

Bead Type Current Type DC Ar 99.98%

GTAW - -

Process Φ mm Polarity Type
Parameters Heat input  

wire speed (kj/cm)

Type Trade Name AWS Classification
Wire - ER70S-6

5G
YES

Authomatic
3mm

1
GTAW

to

WELDING PROCEDURE SPECIFICATION
WPS-HX127-003

1

FPA-PQR-104



WPS No.

 Rev.

PQR No.

Joint Prep.

QW-403 Base Material
SA-516 Gr.70,SA-283 Gr.C SA-516 Gr.70 Thk. Qualified 5~50 mm

Dia. Qualified ALL
P No. 1 Gr. No. 1,2 P No. 1 Gr. No. 2 Fillet Weld ALL

QW-405 Welding Process
Zone or Layer
Welding Process
Type
Max. Weld Metal THK.(mm)

Welding Position
Backing

QW-404 Filler Metal & Backing
Dia(mm) Supplier S.F.A F No. A No.

3.2,4 HYUNDAI 5.1 4 1

QW-409 Welding Parameter
Travel speed

Amper(A) Volt(v) (cm/min)
3.2 DCEP 120~140 22~25 16~19
4 DCEP 140~170 25~28 18~21

QW-410 Technique
STRING Shielding Gas

NO Flow Rate L/min
N.A AWS Classified
N.A Backing Gas

SINGLE Flow Rate L/min
MULTIPASS Trailing Gas

N.A. Flow Rate L/min

QW-406 &QW-407 Preheating & PWHT
25 Method of heating By Flame
250 Method of checking Tempilstick
-
- Aplicable procedure -

Note:

Preheat temp.(min°C)
Interpass tem.(Max.°C)
Postheating & Time(°C& h)
Post weld heat treatment(°C& h)

Prepared By Reviewed By Owner

Multipass or Singlepass Cleaning Brushing& Grinding N.A
Transfer Mode Gas N.A

Stick-Out(mm) Orifice Gas N.A N.A
Single or multiple elect. Penning No N.A

Osillation Electrode Spacing N.A N.A
Welding Progression Φ Tungst & type N.A N.A

Bead Type Current Type N.A N.A

SMAW(Root) - -
SMAW - -

NOTE: AMA OR EQUIVALENT

Process Φ mm Polarity Type
Parameters Heat input  

wire speed (kj/cm)

Type Trade Name AWS Classification
Electrode S-7018.1H S-7018.1H

1G
Yes

ALL
Max. Weld Metal THK per pass.(mm) 13mm

SMAW
MANUAL

1~N

WELDING PROCEDURE SPECIFICATION
WPS-HX127-004

1

FPA-PQR-029

FW1,FW2,FW3

to

X

T2

T1



WPS No.

 Rev.

PQR No.

Joint Prep.

Fillet Weld,Leg

QW-403 Base Material
SA-516 Gr.70,SA-283 Gr.C SA-516 Gr.70 Thk. Qualified -

Dia. Qualified N.A
P No. 1 Gr. No. 1,2 P No. 1 Gr. No. 2 Fillet Weld ALL

QW-405 Welding Process
Zone or Layer
Welding Process
Type
Max. Weld Metal THK.(mm)

Welding Position
Backing

QW-404 Filler Metal & Backing
Dia(mm) Supplier S.F.A F No. A No.

1.2 - 5.18 6 1

QW-409 Welding Parameter
Travel speed

Amper(A) Volt(v) (cm/min)
1.2 DCEP 185~250 22~28 18~25
1.2 DCEP 185~250 22~28 18~25

QW-410 Technique
STRING Shielding Gas

NO Flow Rate L/min
N.A AWS Classified

10-20 Backing Gas
SINGLE Flow Rate L/min

MULTIPASS Trailing Gas
GLOBULAR Flow Rate L/min

QW-406 &QW-407 Preheating & PWHT
Method of heating By Flame

250 Method of checking Tempilstick
-
- Aplicable procedure -

Prepared By Reviewed By Owner

Note:

Preheat temp.(min°C) 25
Interpass tem.(Max.°C)
Postheating & Time(°C& h)
Post weld heat treatment(°C& h)

Multipass or Singlepass Cleaning Brushing& Grinding N.A
Transfer Mode Gas - N.A

Stick-Out(mm) Orifice Gas N.A N.A
Single or multiple elect. Penning No N.A

Osillation Electrode Spacing N.A 15-20
Welding Progression Φ Tungst & type N.A N.A

Bead Type Current Type N.A 100%CO2

GMAW - -
GMAW - -

Process Φ mm Polarity Type
Parameters Heat input  

wire speed (kj/cm)

MIG WIRE ER70S-6

Yes

Type Trade Name AWS Classification

Max. Weld Metal THK per pass.(mm) 13mm
ALL POSITION

SEMI-AUTOMATIC
ALL FOR FILLET

to

1
GMAW

FW1,FW2,FW3

WELDING PROCEDURE SPECIFICATION
WPS-HX127-005

1

FPA-PQR-027

X

T2

T1



Thickness of Test Coupon (mm) : 

Other: - Other: -

Interpass Temp. (°C): Max.220
Single/Multiple Pass: Multiple

Single/Multiple Electrode: Single

PREHEAT (QW.406) TECHNIQUE (QW.410)

Preheat Temp. (°C): 
String and Weave Bead : Both

Oscillation: No

Weld Progression: - Tungesten Electrod Size: 2.4

Backing NO Other: -

POSITION (QW.405) Polarity : EN for GTAW, EP for SMAW&SAW

Position of Groove :  1G Tungesten Electrod Type: EWTb-2

Size (mm): 2.4, 4, 4 ELECTRICAL CHARACTERISTICS (QW.409)

Other: - Current: DC

A NO.: 1 Backing - - -

F NO.: 6, 4, 6 Trailing - - -

AWS Class: ER70S-6,E7018-1,EM12K Shielding  Ar 99.98% Ar 10~12

FILLER METAL(QW.404) GAS (QW.408)

SFA  Specification: 5.18, 5.1, 5.17 Gas(es) Mixture Flow Rate (L/Min)

25 Holding Time (Min): -

Diameter of Test Coupon :  -
Other: -

Deposit Weld Metal Thickness(mm) 25

BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)

Material Spec.: SA-516 Gr.70 TO SA-516 Gr.70 Temperature (°C): -

P.NO.: 1  Group NO.: 2    TO   P.NO.: 1  Group No.: 2 Heating/Cooling Rate(°C/hr): -

45~55 -

Back Weld - - - - - - -

Fill&Cap 
(outside) SAW E7018-1 4 430~450 28~32

8~10 -

Fill SMAW E7018-1 4 163~175 22~25 20~27 -

Root GTAW ER70S-6 2.4 115~165 10~12

JOINT DESIGN (QW-402) Bead No. Welding 
Process Filler/Electrode Metal Size (mm) Amps. (A)

Welding Process(es): GTAW, SMAW, SAW Type: MANUAL & MACHINE

Volt. (V) Travel Speed 
(Cm/Min)

Heat Input 
(Kj/Cm)

30

PQR.NO

Doc Title:

Rev.

PROCEDURE QUALIFICATION 
RECORD(PQR)

PQR No.: FPA-PQR-029

R2

Weld book WPS/PQR/Weld Map For Air Condenser 
and Chiller



Width Thickness 

19.26 25.03 482.07 Weld Metal
19.2 25.53 490.17 Weld Metal
……. ……. ……. …….
……. ……. ……. …….
……. ……. ……. …….

Width Thickness 

1 24 10 180°

2 24 10 180°

3 24 10 180°

4 24 10 180°

……… …………. …………. ………

-49

-49

-49

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

F. Baviye N. Abnavi

Welder´s Name J. Yazdiani Lab Test Report No. 34617

Prepared by: Checked by Verified by

Tensile Test Accepted
Macography Test Accepted

Other None

Impact Test Accepted
Bend Test Accepted

Vickers hardness Test Accepted

……… ………

FILLET WELD TEST (QW-180)

Result-Satisfactory YES Penetration into Parent Metal ......

……… ………

……… ………

……… ………

……… ………

……… ………

……… ………

49 separated

80 separated

34 separated

……………. …………. ……….

TOUGHNESS TEST (QW-170)

Specimen

 NO.

Notch

Location

Specimen

Size(mm)

Test

Temperature 

(°C)
 Impact Energy (J) Result

Side III 4t Accepted

Side IV 4t Accepted

Side I 4t Accepted

Side II 4t Accepted

……… ……. …….

GUIDED-BEND TEST (QW-160)

NO. Type of Specimen
Size(mm) Mandrel

Diameter (mm)

Angle of

Bend
Result

……… ……. …….
……… ……. …….

1 - 537
2 - 522

Specimen NO.
Size (mm)

Area (mm
2
) Ys (N/mm

2
)

U.T.S

(N/mm
2
)

LOCATION OF

FAILURE  

TENSILE TEST (QW-150)

10×10×55

10×10×55

10×10×55

1

2

3 Weld

Weld

Weld

PQR.NO

Doc Title:

Rev.

PROCEDURE 
QUALIFICATION 
RECORD(PQR)

FPA-PQR-029

R2

Weld book WPS/PQR/Weld Map For Air Condenser 
and Chiller



























Thickness of Test Coupon (mm) : 

Other: - Other: -

Interpass Temp. (°C): Max.250
Single/Multiple Pass: Multiple

Single/Multiple Electrode: Single

PREHEAT (QW.406) TECHNIQUE (QW.410)

Preheat Temp. (°C): FOR THK.≥25mm 80, FOR 
OTHER 10

String and Weave Bead : STRING

Oscillation: No

Weld Progression: Tungesten Electrod Size: -

Backing YES (Back weld) Other: -

POSITION (QW.405) Polarity : EP

Position of Groove :  1G Tungesten Electrod Type: -

Size (mm): 1.2 ELECTRICAL CHARACTERISTICS (QW.409)

Other: - Current: DC

A NO.: 1 Backing - - -

F NO.: 6 Trailing - - -

AWS Class: ER70S-6 Shielding Co2 100% Co2 10-12%

FILLER METAL(QW.404) GAS (QW.408)

SFA  Specification: 5.18 Gas(es) Mixture

16 Holding Time (Min): -

Diameter of Test Coupon :  -
Other: -

Deposit Weld Metal Thickness(mm) 16

BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)

Material Spec.: SA-516 Gr.70  TO   SA-516 Gr.70 Temperature (°C): -

P.NO.: 1   Group NO.: 2    TO   P.NO.: 1  Group No.: 2 Heating/Cooling Rate(°C/hr): -

20~27 -Back Weld GMAW ER70S-6 1.2 200~240 22~28

18~25 -

Fill&Cap 
(outside) GMAW ER70S-6 1.2 200~240 22~28 20~27 -

Root GMAW ER70S-6 1.2 185~210 22~28

JOINT DESIGN (QW-402) Bead No. Welding 
Process Filler/Electrode Metal Size 

(mm) Amps. (A)

Welding Process(es): GMAW Type: Semi-Automatic

Volt. (V) Travel Speed 
(Cm/Min)

Heat Input 
(Kj/Cm)

Flow Rat (Lit/Min)

PQR.NO

Doc Title:

Rev.

PROCEDURE QUALIFICATION 
RECORD(PQR)

FPA-PQR-027

1

Weld book WPS/PQR/Weld Map For Air Condenser 
and Chiller



Width Thickness 

19.33 14.8 286.08 Weld Metal
19.23 14.3 274.99 Weld Metal
……. ……. ……. …….
……. ……. ……. …….
……. ……. ……. …….

Width Thickness 

1 14 10 180°

2 14 10 180°

3 14 10 180°

4 14 10 180°

……… …………. …………. ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

……… ……… ……… ………

Specimen NO.
Size (mm)

Area (mm
2
) Ys (N/mm

2
)

U.T.S

(N/mm
2
)

LOCATION OF

FAILURE  

TENSILE TEST (QW-150)

……… ……. …….
……… ……. …….

1 - 588
2 - 581

……… ……. …….

GUIDED-BEND TEST (QW-160)

NO. Type of Specimen
Size(mm) Mandrel

Diameter (mm)

Angle of

Bend
Result

Side III 4t Accepted

Side IV 4t Accepted

Side I 4t Accepted

Side II 4t Accepted

……………. …………. ……….

TOUGHNESS TEST (QW-170)

Specimen

 NO.

Notch

Location

Specimen

Size(mm)

Test

Temperature 

(°C)
 Impact Energy (J) Result

……… ………

……… ………

……… ………

……… ………

……… ………

……… ………

……… ………

FILLET WELD TEST (QW-180)

Result-Satisfactory YES Penetration into Parent Metal YES

……… ………

……… ………

……… ………

Bend Test Accepted
Macro Results None

Liquid Penetrant Exam None

Radiographic Test    Accepted
Tensile Test Accepted

Prepared by: Checked by Verified by

F. Baviye N. Abnavi

Other None
Welder´s Name J. Yazdiani Lab Test Report No. 26308

PQR.NO

Doc Title:

Rev.

PROCEDURE QUALIFICATION 
RECORD(PQR)

FPA-PQR-027

1

Weld book WPS/PQR/Weld Map For Air Condenser 
and Chiller











Thickness of Test Coupon (mm) : 

Welding Process(es):  GTAW Type: Authomatic

Volt. (V) Travel Speed 
(Cm/Min)

Heat Input 
(Kj/Cm)

Pass 1 GTAW ER70S-6 0.8 90~150 8~11

JOINT DESIGN (QW-402) Bead No. Welding Process Filler/Electrode Metal Size (mm) Amps. (A)

5.2~6.1 -

Pass 2 GTAW ER70S-6 0.8 110~165 10~11 5.2~6.1 -

BASE METALS (QW.403) POST WELD HEAT TREATMENT (QW.407)

Material Spec.: SA179 TO SA-516 Gr.70 Temperature (°C): -

P.NO.: 1  Group NO.: 1    TO   P.NO.: 1   Group No.: 2 Heating/Cooling Rate(°C/hr): -

Tube: 2.11, Tubesheet: 50mm
Holding Time (Min):

-

Diameter of Test Coupon :  -
Other: -

Deposit Weld Metal Thickness(mm) Tube:  3 mm

AWS Class: ER70S-6 Shielding Ar Ar 99.98% 10~12

FILLER METAL(QW.404) GAS (QW.408)

SFA  Specification: 5.18 Gas(es) Mixture Flow Rate

A NO.: 1 Backing - - -

F NO.: 6 Trailing - - -

POSITION (QW.405) Polarity : EN

Position of Groove : 5G Tungesten Electrod Type: EWTb-2

Size (mm): 0.8 ELECTRICAL CHARACTERISTICS (QW.409)

Other: - Current: DC

PREHEAT (QW.406) TECHNIQUE (QW.410)

Preheat Temp. (°C): 20
String and Weave Bead : STRING

Oscillation: No

Weld Progression: Tungesten Electrod Size: 2.4

Backing YES Other: -

Other: - Other: -

Interpass Temp. (°C): Max.150
Single/Multiple Pass: Multiple

Single/Multiple Electrode: Single

PQR.NO

Doc Title:

Rev.

PROCEDURE QUALIFICATION 
RECORD(PQR)

 FPA-PQR-104

R2

Weld book WPS/PQR/Weld Map For Air Condenser 
and Chiller























































































Weld 
No. PQR

1 P052

2 P052

3 P052

4 P052

5 P052

6 P052

7 P052

8 P042

01

02

OWNER

Thk.(mm) DESCRIPTIONDesignation

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 

CONCEPTUAL, BASIC and DETAIL DESIGN 
ENGINEERING OF STYRENE PARK OFFSITE

Document Title:  
WPS & PQR for Pressure Part and Structure Part for All 

items REV. : R1

Project Document Number: EI027-HSE-VD – QC– PRO– 005- R2

 DS11-W010/01 EI027-DMF-VD-ME-
DWG-005

TOP & BOTTOM PLATE TO
TUBE SHEET/PLUG SHEET

SINGLE-U-
GROOVE 
WELD- 

CORNER JOINT

ASME  SA516 
Gr.70N  to ASME  

SA516 Gr.70N

 LIST OF APPLICABLE WPS's

WPS NO : MaterialITEM NO. WELD  DISCRIPTION

PLUG TYPE

20 TO 20  PLUG TYPE

DS11-W010/02 EI027-DMF-VD-ME-
DWG-005

PARTITION OR STIFFENER TO TUBE 
SHEET & PLUG SHEET

DOUBLE  
BEVEL  

GROOVE  
WELD - T-JOINT

ASME  SA516 
Gr.70N  to ASME  

SA516 Gr.70N
12 TO 20  PLUG TYPE

SINGLE-V-
GROOVE 

WELD BUTT 
JOINT

ASME  SA333 
Gr.6  TO  ASME 

SA 350 LF2 CL.1N
13.49 TO 13.49

 OBROUND / PIPE NOZZLE TO TOP  PLATE 

DS11-W011/01 EI027-DMF-VD-ME-
DWG-005

END PLATE TO TUBE & PLUG  SHEET 
 AND TOP & BOTTOM PLATE

SINGLE-U-
GROOVE 

WELD 
CORNER JOINT

ASME  SA516 
Gr.70 N TO  

ASME  SA516 
Gr.70N

20 TO 20

 PLUG TYPE

DS11-W012/02 EI027-DMF-VD-ME-
DWG-005

SINGLE BEVEL 
GROOVE 

WELD-T-JOINT

ASME  SA333 
Gr.6 TO  ASME  

SA516 Gr.70
13.49 TO 20  PLUG TYPE

DS11-W012/01 EI027-DMF-VD-ME-
DWG-005

 OBROUND/  PIPE NOZZLE
TO  FLANGE

DS11-W012/03 EI027-DMF-VD-ME-
DWG-005

ASME SA 350 
LF2 CL.1N  TO  
ASME  SA516 

Gr.70

14.3 & 16.6 TO 
20 LWN FLANGE  TO TOP & BOTTOM PLATE

ASME  SA334 
GR.6 TO  ASME  

SA516 Gr.70
1.65 TO 20  PLUG TYPE

DS11-W014/01 EI027-DMF-VD-ME-
DWG-005

NAME PLATE BRACKET AND OTHER 
ACCESSORIES  TO HEADER

FILLETWELD -
T- JOINT

ASME  SA283 
Type 2 (st37)  TO 

ASME  SA516 
Gr.70

5 TO 20

WT-111 STRUCTURE- ALL FILLET WELD Fillet Weld

WT-108

S235JR  (SA283-
B) TO S235JR 

(SA283-B)

 PLUG TYPE

DS11-W025/01 EI027-DMF-VD-ME-
DWG-005 TUBE SHEET TO TUBE FILLETWELD -

T- JOINT

  Page  : 80 of 113

DATE: 29.May.2024

Prequalified EI027-DMF-VD-ST-DWG-
013

STRUCTURE - ALL GROOVE JOINT Butt  Weld

3-25 All Type

 PLUG TYPE
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ENGINEERING OF STYRENE PARK OFFSITE

Document Title: WPS & PQR for Pressure Part
 and Structure Part for All items

REV. : R1

OWNER

   Page  : 82 of 113

Project Document Number: EI027-HSE-VD – QC– PRO– 005- R2 DATE: 29.May.2024

2-WT-111

STRUCTURE- ALL FILLET WELD

TOP & BOTTOM PLATE TO TUBE SHEET & PLUG SHEET

5 & 6

7

PARTITION OR STIFFENER TO TUBE SHEET & PLUG 
SHEET

3

1-WT-108

STRUCTURE - ALL GROOVE JOINT 

1 2

END PLATE TO TUBE SHEET AND PLUG SHEET  & TOP 
AND BOTTOM PLATE

 FLANGE (LWN) & OBROUND NOZZLE TO TOP & BOTTOM 
PLATE

NAME PLATE BRACKET AND OTHER ACCESSORIES TO 
HEADER BOXES

Tube To Tube Sheet

8

FLANGE TO PIPE NOZZLE OR OBROUND NOZZLE

4

t

t

T

t

T

t

t



SKETCH:

POSITION (QW-405)

Doc. Class: A EI027-HSE-VD – QC– PRO– 005- R2 REV. : R2 Page : 83 of 113

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 
CONCEPTUAL, BASIC and DETAIL DESIGN 

ENGINEERING OF STYRENE PARK OFFSITE

Document Title: WPS & PQR for Pressure Part and Structure 
Part for All items

 WELDING PROCEDURE SPECIFICATION (WPS) 
 ASME SEC.IX(2010) 

WPS No.:   DS11-W010/01

PQR No.: DS11-P052

JOINTS (QW-402)

DESIGNATION SINGLE-U-GROOVE WELD CORNER JOINT

BACKING

YES(FOR OUTER JOINT) DEPOSITED WELD METAL 

NO (FOR INNER JOINT)

BASE METAL (QW-403)

P. No.        P No.1  TO   P No.1

Gr. No. Gr. No.2 TO  Gr. No.2

MATERIAL: ASME SA516 Gr. 70  TO  
  ASME SA516 Gr.70

THICKNESS RANGE: 20 TO 20mm

PIPE DIAMETER: N.A

FILLER METAL (QW-404)
(W  01)-TOP AND BOTTOM PLATE TO TUBE SHEET AND PLUG SHEET 

PROCESS
GTAW SAW SMAW

SPEC.SFA: 5.17 TECHNIQUE (QW-410)

AWS 

CLASS

WIRE F8A8-EH12K STRING(S) OR WAVE(W) BEAD: S
POWDER F8A8 INITIAL CLEANING: BRUSHING

F-No.: 6 INT.PASS CLEANING: BRUSHING & GRINDING
A-No.: 1

CONTACT TUBE TO WORK DISTANCE: 25 mm
Size Of Filler 

Metal(mm)
2.4 & 4

METHOD OF BACK GOUGING: MACHINING AND GRINDING

QUALIFIED 

DEPOSITED 

THK.(mm)

FOR OUTER 
JOINT: UP 

TO 20
MULTI OR SINGLE PASS: MULTI

FOR INNER  
JOINT: 0.7 T MULTY OR SINGLE ELECTRODE: SINGLE

TRADE 

NAME:

WIRE 50-57 PEENING: NO

POWDER
OP121TT

FLUX TYPE NEUTRAL
POSITION: 1G (OUTER JOINT)

SUPPLIER: AMA 2F (INNER JOINT)

BAKING:
2 HOURS AT 

300-350ºC

WELDING PROGRESSION: UP NA   DOWN NA

PREHEAT (QW-406)

GAS (QW-408)
PREHEAT TEMP. MIN.:

Thickness ≤ 25 mm =10 C³
 - Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : …… INTERPASS TEMP. MAX.: 250º C
% COMPOSITION: …… POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: …… POST WELD HEAT TREATMENT (QW-407)

ORIFICE OR CUP 

SIZE:
……

TEMPERATURE RANGE: 610±10 C º

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

TUNGSTEN 
ELECT.SIZE & 

TYPE

TRAILING: …… Note:
BACKING GAS: ……

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

VOLT (V)

WELD 

PASSE

S

PEROCESS

25-27

FILLER METAL CURRENT
TRAVEL SPEED

(mm /Min)

SAW 
(Automatic) F8A8-EH12K 2.4 DC(+) 350-450

DC(+) 425-520

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER 

 (mm)

TYPE 

POLA

AMPER 
(A)

350~370 _ 2.081-N(IN)

2-N(OUT)
SAW 

(Automatic) F8A8-EH12K 4 DC(+)

1(OUT)
SAW 

(Automatic) F8A8-EH12K 3.2

475-575 30-35 400~450 _ 3.02

27-29 370~390 _ 2.45

T



SKETCH:

  WELDING PROCEDURE SPECIFICATION (WPS)            
ASME SEC.IX(2010)

WPS No.: DS11-W010/02

PQR No.: DS11-P052

JOINTS (QW-402)

DESIGNATION DOUBLE BEVEL GROOVE WELD -T- JOINT

BACKING
YES Base Mwtal
NO

BASE METAL (QW-403)

P. No.        P No.1  TO   P No.1

Gr. No. Gr. No.2 TO  Gr. No.2

MATERIAL: ASME SA516 Gr. 70    TO  ASME SA516 Gr.70  

THICKNESS RANGE: 12 TO 20mm

PIPE DIAMETER: N.A

FILLER METAL (QW-404)

 (W  02)- PARTITION OR STIFFENER  TO  TUBE SHEET & PLUG SHEET

PROCESS
GTAW SAW SMAW

SPEC.SFA:
5.17 TECHNIQUE (QW-410)

AWS CLASS
WIRE

EH12K STRING(S) OR WAVE(W) BEAD:
S

POWDER
F8A8 INITIAL CLEANING:

BRUSHING

F-No.:
6 INT.PASS CLEANING:

BRUSHING & GRINDING

A-No.:
1

CONTACT TUBE TO WORK DISTANCE: 25 mm

Size Of Filler Metal(mm) 2.4
METHOD OF BACK GOUGING:

NONE

DEPOSITED THK.(mm) 20
MULTI OR SINGLE PASS:

MULTI

MULTY OR SINGLE ELECTRODE:
SINGLE

TRADE NAME:
WIRE

50-57 PEENING:
NO

POWDER
OP121TT

POSITION (QW-405)
FLUX TYPE NEUTRAL

SUPPLIER:
AMA

POSITION: 2 F

BAKING (FOR POWDER): 2 HOURS AT 300-350ºC WELDING PROGRESSION: UP NA   DOWN NA

PREHEAT (QW-406)

GAS (QW-408)
PREHEAT TEMP. MIN.:

Thickness ≤ 25 mm =10 C³ 
- Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : ……
INTERPASS TEMP. MAX.: 250 Cº 

% COMPOSITION: …… POST HEAT TEMP. MIN.: NOT REQUIRED

FLOW RATE: …… POST WELD HEAT TREATMENT (QW-407)

ORIFICE OR CUP SIZE: ……
TEMPERATURE RANGE: 610±10 Cº

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1
TRAILING: …… Note:  

BACKING GAS: ……

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

WELD PASSES PEROCESS

FILLER METAL CURRENT

TRAVEL SPEED
(mm /Min)

TUNGSTEN 
ELECT.SIZE & 

TYPE

F8A8-EH12K 2.4 DC(+) 350-450

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER (mm)

TYPE 

POLA
.

AMPE
R (A)

VOLT 
 (V)

_ 2.08

1-N(OUT) SAW      (Automatic) F8A8-EH12K 2.4 DC(+) 350-450

1-N(IN) SAW      (Automatic)

Doc. Class: A

25~27 350~370 _ 2.08

25~27 350~370
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SKETCH:

WPS No.:
PQR No.:

DS11-W011/01
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JOINTS (QW-402)

DS11-P052

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 
CONCEPTUAL, BASIC and DETAIL DESIGN 

ENGINEERING OF STYRENE PARK OFFSITE

Document Title: WPS & PQR for Pressure Part and 
Structure Part for All items

DESIGNATION SINGLE-U-GROOVE WELD CORNER JOINT

  WELDING PROCEDURE SPECIFICATION (WPS)
ASME SEC.IX(2010)

BACKING
YES

NO

BASE METAL (QW-403)

P. No.          P No.1  TO   P No.1

Gr. No. Gr. No.2 TO  Gr. No.2

MATERIAL: ASME SA516 Gr. 70  TO ASME 
SA516 Gr.70

THICKNESS RANGE: 20 TO 20 mm
PIPE DIAMETER: N.A

FILLER METAL (QW-404)
( W 03 ) END PLATE TO TUBE SHEET AND TOP& BOTTOM PLATE

PROCESS
GTAW SAW SMAW

SPEC.SFA: 5.18 5.1 TECHNIQUE (QW-410)

AWS 

CLAS

S

WIRE ER70S-6 E7018-1 STRING(S) OR WAVE(W) BEAD: S&W

POWDER
…. … INITIAL CLEANING: BRUSHING

F-No.:
6 4 INT.PASS CLEANING: BRUSHING & GRINDING

A-No.:
1 1

CONTACT TUBE TO WORK DISTANCE: _
Size Of Filler 

Metal(mm)
2.4 3.25-4

METHOD OF BACK GOUGING: NONE
QUALIFIED 

DEPOSITED 

THK.(mm)

UP TO 8 UP TO 30
MULTI OR SINGLE PASS: MULTI
MULTY OR SINGLE ELECTRODE: SINGLE

TRADE NAME: 40-16T 1177F PEENING: NO

POSITION (QW-405)Filler Metal Product 

Form
SOLID …

SUPPLIER:
AMA AMA POSITION: 1 G

BAKING: ….
2 HOURS 

AT 300-
350ºC

WELDING PROGRESSION: UP NA   DOWN NA
PREHEAT (QW-406)

GAS (QW-408) PREHEAT TEMP. MIN.:
Thickness ≤ 25 mm =10 C³ 

- Thickness ≥ 25 mm = 79C ³
SHIELDING GAS : ARGON INTERPASS TEMP. MAX.: 250 Cº 
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12  Lit/Min POST WELD HEAT TREATMENT (QW-407)

ORIFICE OR CUP 

SIZE:
5~8 mm

TEMPERATURE RANGE: 610±10 C º

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

TUNGSTEN 
ELECT.SIZE & TYPE

TRAILING: N.A Note:

BACKING GAS: N.A

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

VOLT 
(V)

WELD 

PASS

ES

PEROCESS

12-18

FILLER METAL CURRENT TRAVEL SPEED
(mm /Min)

GTAW (MANUAL) ER70S-6 2.4 DC(-) 140-190

DC(+) 90-130

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER 

(mm)
TYPE 
POLA.

AMPER 
(A)

120~150 2.4 mm 2% THORIATED 1.031

3-N SMAW (MANUAL) E7018-1 4 DC(+)

2 SMAW    (MANUAL) E7018-1 3.25

140-185 25-27 140~200
_

1.71

23-25 140~180 _ 1.11

T

t

T



WPS No.:

PQR No.:

DS11-W012/01

DS11-P052

Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 
CONCEPTUAL, BASIC and DETAIL DESIGN 

ENGINEERING OF STYRENE PARK OFFSITE

  WELDING PROCEDURE SPECIFICATION (WPS)
ASME SEC.IX(2010)

Doc. Class: A EI027-HSE-VD – QC– PRO– 005- R1  REV. : R2 Page : 86 of 113

Document Title: WPS & PQR for Pressure Part and Structure Part for 
All items

JOINTS (QW-402)
SKETCH:

DESIGNATION DOUBLE BEVEL GROOVE WELD

BACKING

YES

NO

BASE METAL (QW-403)

P. No.   P No.1  TO   P No.1
Gr. No. Gr. No.1 TO  Gr. No.2

MATERIAL: ASME  SA333 Gr.6  TO  ASME SA 350 LF2 CL.1N

THICKNESS RANGE: 13.49 TO 13.49 mm
PIPE DIAMETER: N.A

FILLER METAL (QW-404)
( W 04 ) FLANGE TO PIPE NOZZLE OR OBROUND NOZZLE

PROCESS GTAW SAW SMAW

SPEC.SFA:
5.18 5.1 TECHNIQUE (QW-410)

AWS 

CLASS

WIRE
ER70S-6 E7018-1 STRING(S) OR WAVE(W) BEAD: S&W

POWDER
…. … INITIAL CLEANING: BRUSHING

F-No.:
6 4 INT.PASS CLEANING: BRUSHING & GRINDING

A-No.:
1 1

CONTACT TUBE TO WORK DISTANCE: _

Size Of Filler Metal(mm) 2.4 3.25-4
METHOD OF BACK GOUGING: NONE

QUALIFIED DEPOSITED 

THK.(mm)
UP TO 8 UP TO 25

MULTI OR SINGLE PASS: MULTI
MULTY OR SINGLE ELECTRODE: SINGLE

TRADE NAME: 40-16T 1177F
PEENING: NO

POSITION (QW-405)
Filler Metal Product Form SOLID …

SUPPLIER:
AMA AMA POSITION: HORIZONTAL

BAKING: …. 2 HOURS AT 300-
350ºC

WELDING PROGRESSION: UP NA   DOWN NA

PREHEAT (QW-406)

GAS (QW-408) PREHEAT TEMP. MIN.: Thickness ≤ 25 mm =10 C³
 - Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : ARGON
INTERPASS TEMP. MAX.: 250 Cº 

% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12 Lit/Min POST WELD HEAT TREATMENT (QW-407)

ORIFICE OR CUP SIZE: 5~8 mm TEMPERATURE RANGE: 610±10 C º
TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

TUNGSTEN 
ELECT.SIZE & 

TYPE

TRAILING: …… Note:
BACKING GAS: ……

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

VOLT 
 (V)

WELD 

PASSES
PEROCESS

12-18

FILLER METAL CURRENT TRAVEL SPEED
(mm /Min)

GTAW (MANUAL) ER70S-6 2.4 DC(-) 140-190

DC(+) 90-130

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER (mm) TYPE 

POLA.
AMPER 

(A)

120~150 2.4 mm 2% THORIATED 1.031(ROOT)

3-N SMAW (MANUAL) E7018-1 4 DC(+)

2 SMAW  (MANUAL) E7018-1 3.25

140-185 25-27 140~200
_

1.71

23-25 140~180
_

1.11



WPS No.:

PQR No.:

DS11-W012/02

DS11-P052

140-185 25-27 140~200 _ 1.71

23-25 140~180 _ 1.11

1(ROOT)

3-N SMAW (MANUAL) E7018-1 4 DC(+)

2
SMAW  
(MANUAL) E7018-1 3.25 DC(+) 90-130

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER 

 (mm)
TYPE 
POLA.

AMPER 
(A)

120~150 2.4 mm 2% THORIATED 1.0312-18

FILLER METAL CURRENT TRAVEL SPEED
(mm /Min)

GTAW (MANUAL) ER70S-6 2.4 DC(-) 140-190

TUNGSTEN 
ELECT.SIZE & 

TYPE

TRAILING: …… Note:

BACKING GAS: ……

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

VOLT 
 (V)

WELD 

PASSES
PEROCESS

ORIFICE OR CUP SIZE: 5~8 mm TEMPERATURE RANGE: 610±10 Cº

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED

FLOW RATE: 7~ 12 Lit/Min POST WELD HEAT TREATMENT (QW-407)

GAS (QW-408) PREHEAT TEMP. MIN.: ckness ≤ 25 mm =10 C³ - Thickness ≥ 25 mm = 79

SHIELDING GAS : ARGON
INTERPASS TEMP. MAX.: 250 Cº 

HORIZONTAL

BAKING: …. 2 HOURS AT 
300-350ºC

WELDING PROGRESSION: UP NA   DOWN NA

PREHEAT (QW-406)

…

SUPPLIER:
AMA AMA POSITION:

TRADE NAME: 40-16T 1177F
PEENING: NO

POSITION (QW-405)Filler Metal Product 

Form
SOLID

METHOD OF BACK GOUGING: NONE

QUALIFIED 

DEPOSITED THK.(mm)
UP TO 8 UP TO 25

MULTI OR SINGLE PASS: MULTI
MULTY OR SINGLE ELECTRODE: SINGLE

A-No.:
1 1

CONTACT TUBE TO WORK DISTANCE: _

Size Of Filler Metal(mm) 2.4 3.25-4

F-No.:
6 4 INT.PASS CLEANING:

BRUSHING & GRINDING

STRING(S) OR WAVE(W) BEAD: S&W

POWDER
…. … INITIAL CLEANING: BRUSHING

SPEC.SFA:
5.18 5.1 TECHNIQUE (QW-410)

AWS 

CLASS

WIRE
ER70S-6 E7018-1

THICKNESS RANGE: 13.49 TO 20 mm

PIPE DIAMETER: N.A
FILLER METAL (QW-404)

( W  05 ) PIPE NOZZLE TO TOP AND BOTTOM PLATE

PROCESS
GTAW SAW SMAW

P. No.          P No.1  TO   P No.1

Gr. No. Gr. No.1 TO  Gr. No.2

MATERIAL: ASME  SA333 Gr.6 TO  ASME SA516 Gr70

JOINTS (QW-402) SKETCH:

DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT

BACKING

YES

NO

BASE METAL (QW-403)

  WELDING PROCEDURE SPECIFICATION (WPS)
ASME SEC.IX(2010)
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Toase-ehe Park Sanati Gohar Ofogh Petrochemical Co. 
CONCEPTUAL, BASIC and DETAIL DESIGN 

ENGINEERING OF STYRENE PARK OFFSITE

  WELDING PROCEDURE SPECIFICATION (WPS)
ASME SEC.IX(2010)

Doc. Class: A EI027-HSE-VD – QC– PRO– 005- R1  REV. : R2 Page : 88 of 113

Document Title: WPS & PQR for Pressure Part and 
Structure Part for All items

JOINTS (QW-402)
SKETCH:

DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT

BACKING

YES  

NO

BASE METAL (QW-403)

P. No.   P No.1  TO   P No.1

Gr. No. Gr. No.2 TO  Gr. No.2

MATERIAL: ASME SA 350 LF2 CL.1N    TO  ASME SA516 Gr70 

THICKNESS RANGE: 14.3&16.6 TO 20 mm
PIPE DIAMETER: N.A

FILLER METAL (QW-404)
( W  06) LWN TO  TOP & BOTTOM PLATE

PROCESS GTAW SAW SMAW

SPEC.SFA: 5.18 5.1 TECHNIQUE (QW-410)

AWS 

CLASS

WIRE ER70S-6 E7018-1 STRING(S) OR WAVE(W) BEAD: S&W

POWDER …. … INITIAL CLEANING: BRUSHING

F-No.: 6 4 INT.PASS CLEANING: BRUSHING & GRINDING

A-No.: 1 1
CONTACT TUBE TO WORK DISTANCE: _

Size Of Filler 

Metal(mm)
2.4 3.25-4

METHOD OF BACK GOUGING: NONE
QUALIFIED 

DEPOSITED 

THK.(mm)

UP TO 8 UP TO 24
MULTI OR SINGLE PASS: MULTI
MULTY OR SINGLE ELECTRODE: SINGLE

TRADE NAME: 40-16T 1177F PEENING: NO

POSITION (QW-405)Filler Metal Product 

Form
SOLID …

SUPPLIER: AMA AMA POSITION: HORIZONTAL

BAKING: …. 2 HOURS AT 300-
350ºC

WELDING PROGRESSION: UP NA   DOWN NA
PREHEAT (QW-406)

GAS (QW-408)
PREHEAT TEMP. MIN.:

Thickness ≤ 25 mm =10 C³
 - Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : ARGON INTERPASS TEMP. MAX.: 250 Cº 
% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 7~12 Lit/Min POST WELD HEAT TREATMENT (QW-407)

ORIFICE OR CUP 

SIZE:
5  ~ 8mm TEMPERATURE RANGE: 610±10 Cº 

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

TUNGSTEN 
ELECT.SIZE & 

TYPE

TRAILING: …… Note:

BACKING GAS: ……

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

VOLT (V)

WELD 

PASSE

S

PEROCESS

12-18

FILLER METAL CURRENT
TRAVEL SPEED

(mm /Min)

GTAW (MANUAL) ER70S-6 2.4 DC(-) 140-190

DC(+) 90-130

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER 

(mm)
TYPE 
POLA. AMPER (A)

120~150 2.4 mm 2% THORIATED 1.031(ROOT)

3-N SMAW (MANUAL) E7018-1 4 DC(+)

2
SMAW  
(MANUAL) E7018-1 3.25

140-185 25-27 140~200
_

1.71

23-25 140~180
_

1.11



JOINTS (QW-402)
SKETCH:

YES

NO

MULTY OR SINGLE ELECTRODE:

PQR No.: DS11-P052

MULTIMULTI OR SINGLE PASS:

STRING(S) OR WAVE(W) BEAD: S&W

POST WELD HEAT TREATMENT (QW-407)

DESIGNATION FILLET WELD-T-JOINT

BASE METAL (QW-403)

25-27 140~180
_

3.25 DC(+) 140-185 1.711-N
SMAW 

(MANUAL) E7018-1

MAX  HEAT INPUT
(KJ/mm)CLASS DIAMETER (mm) TYPE POLA. AMPER 

(A)
VOLT 

(V)

WELD PASSES PEROCESS
FILLER METAL CURRENT

TRAVEL SPEED
(mm /Min)

TUNGSTEN 
ELECT.SIZE & 

TYPE

TRAILING: … Note:

BACKING GAS: …

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

ORIFICE OR CUP SIZE: …
TEMPERATURE RANGE: 610±10 C º

TIME RANGE: ACCORDING TO ASME SEC.VIII UCS 56.1

Thickness ≤ 25 mm =10 C³ 
- Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : … INTERPASS TEMP. MAX.: 250 Cº 

% COMPOSITION: …
POST HEAT TEMP. MIN.: NOT REQUIRED

BAKING:
2 HOURS AT 

300-350ºC
WELDING PROGRESSION: UP NA   DOWN NA

PREHEAT (QW-406)

NO
POSITION (QW-405)

SUPPLIER: AMA POSITION: 2F

QUALIFIED DEPOSITED 

THK.(mm)
ALL

SINGLE

TRADE NAME: 1177F
PEENING:

A-No.: 1
CONTACT TUBE TO WORK DISTANCE: _

Size Of Filler Metal(mm)
METHOD OF BACK GOUGING: NONE

F-No.: 4 INT.PASS CLEANING: BRUSHING & GRINDING

POWDER … INITIAL CLEANING: BRUSHING

SPEC.SFA: 5.1 TECHNIQUE (QW-410)

AWS CLASS
WIRE E7018-1

FILLER METAL (QW-404) ( W 07 ) NAME PLATE BRACKET AND OTHER ACCESSORIES  

 TO HEADER
PROCESS

GTAW SAW SMAW

MATERIAL: ASME  SA283 Type 2 (st37)  TO ASME  SA516 Gr.70

THICKNESS RANGE: 5 TO 20 mm
PIPE DIAMETER: N.A

P. No.

Page : 89 of 113
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  WELDING PROCEDURE SPECIFICATION (WPS)
ASME SEC.IX(2010)

WPS No.: DS11-W014/01

FLOW RATE: …

Doc. Class: A EI027-HSE-VD – QC– PRO– 005- R2  REV. : R2

3.25

Base Metal

  P No.1  TO   P No.1  

Gr. No. Gr. No.1 TO  Gr. No.2

BACKING

GAS (QW-408)
PREHEAT TEMP. MIN.:



POST WELD HEAT TREATMENT (QW-407)

12-16 100~180 2.4 mm 2% THORIATE 0.92

MAX  HEAT INPUT
(KJ/mm)

1-N GTAW ER70S-6 0.8 DC(-) 120-160

TYPE 
POLA

.

AMPER 
 (A)

VOLT 
(V)

WEL

D 

PASS

ES

PEROCESS
FILLER METAL CURRENT

TRAVEL SPEED
(mm /Min)

TUNGSTEN 
ELECT.SIZE & 

TYPECLASS DIAMETER 
 (mm)

TRAILING: … Note:

BACKING GAS: …

TABLE OF PASS IDENTIFICATION AND ELECTERICAL CHARACTERISTICS

ORIFICE OR CUP 

SIZE:
5~8 mm

TEMPERATURE RANGE:  -

TIME RANGE:  -

% COMPOSITION: 99.99 POST HEAT TEMP. MIN.: NOT REQUIRED
FLOW RATE: 10-16 Lit/Min

GAS (QW-408)
PREHEAT TEMP. MIN.:

Thickness ≤ 25 mm =10 C³
 - Thickness ≥ 25 mm = 79C ³

SHIELDING GAS : ARGON
INTERPASS TEMP. MAX.: 250 Cº

BAKING: … WELDING PROGRESSION: UP NA   DOWN NA
PREHEAT (QW-406)

SUPPLIER: AMA POSITION: 2F

NO

POWDER
… POSITION (QW-405)

TRAD

E 

NAM

E:

WIRE 40-16M PEENING:

NONE

DEPOSITED 

THK.(mm)
UP TO 3

MULTI OR SINGLE PASS: MULTI

SINGLEMULTY OR SINGLE ELECTRODE:

A-No.: 1
CONTACT TUBE TO WORK DISTANCE: _

Size Of Filler 

Metal(mm)
0.8

METHOD OF BACK GOUGING:

F-No.: 6 INT.PASS CLEANING: BRUSHING & GRINDING

STRING(S) OR WAVE(W) BEAD: S&W

POWDER … BRUSHINGINITIAL CLEANING:

SPEC.SFA:
5.18 TECHNIQUE (QW-410)

AWS 

CLAS

S

WIRE ER70S-6

THICKNESS RANGE: 1.65 TO 20 mm
PIPE DIAMETER: N.A

FILLER METAL (QW-404)
( W 08 ) Tube To Tube Sheet

PROCESS GTAW SAW SMAW

P. No.        P No. 1  TO  P No. 1  

Gr. No. Gr. No.1 TO  Gr. No.2

MATERIAL: ASME  SA334 Gr 6 TO  ASME SA516 Gr70 

JOINTS (QW-402)

DESIGNATION SINGLE BEVEL GROOVE WELD-T-JOINT

BACKING
YES

Base Metal

NO

BASE METAL (QW-403)

 WELDING PROCEDURE SPECIFICATION (WPS) 
 ASME SEC.IX(2010) 

WPS No.: DS11-W025/01

DS11-P042PQR No.:
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WELDING PROCESS(ES): GTAW& REV.  : 0
TYPES(MANUAL,AUTOMATIC,SEMI AUTO.) :

JOINTS(QW-402)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)

MATERIAL SPEC. : TEMPERATURE :

TYPE OR GRADE  : TIME : - 2HR
1` . 1 OTHER : -
2 TO    GROUP NO. : 2

THICKNESS OF TEST COUPON  : 50 mm GAS (QW-408)

DIAMETER  OF TEST COUPON  : - GAS(ES)

OTHER : - SHIELDING :

5~15 LIT/MIN
TRAILING : - -

FILLER METALS (QW-404) BACKING : - - -

GTAW
SFA SPECIFICATION : 5.18 TRAVEL SPEED Cm/Min
AWS CLASSIFICATION : ER70S-6 STRING OR WEAVE BEAD : STRING & WAVE 
FILLER METAL F-NO. : 6 OSCILATION :

WELD METAL ANALYSIS A-NO. : 1 MULTIPASS OR SINGLE PASS(PER SIDE) : MULTI 
SIZE OF FILLER METAL : 2.4 SINGLE OR MULTIPLE ELECTRODES : SINGLE
WELD METAL THICKNESS : OTHER :
OTHER :

POSITION (QW-405)

POSITION OF GROOVE : 1G
WELD PROGRESSION (UP,DOWN) : N/A
OTHER :

PREHEAT (QW-406)

PREHEAT TEMP. :

INTERPASS TEMP. : MAX. 315°C
OTHER : CONTROL WITH TEMPIL STICK

ARGON

FLOW RATE

9~15&

SAW

SAW

SAW

30

4

24DC. +

25

DC. +

SAW

SAW

DC. - 140

SMAW

SMAW

E7018-1

E7018-1 4

DC. +

32

3.25

F8A8-EH12K 4

160

28

DC. + 520 31

DC. +

140

540

F8A8-EH12K 4

480F8A8-EH12K

32

500

F8A8-EH12K 4 DC. +

6

FILLER METAL CURRENT

1

PROCESS

14-25 &5.1

4

F8A8
EH12

1

P-NO. : 

GROUP NO. :

SMAW

DIA   
(mm)

PROCEDURE  
QUALIFICATION  RECORD 

(PQR) ACCORDING TO ASME 
IX

PQR NO : DS11 -P052
SPECIFICATION : P1212/MA/50-50
TEST REPORT: D.Q.C-12962

PAGE   1   OF   2

SMAW & SAW

ASME SA 516 

4

16

VOLT
(V)

TYPE-
POL.

AMP. 
(A)

2.4

MANUAL& AUTOMA

GR 70 
TO    P-NO. :

TECHNIQUE (QW-410)

610°C

SAW

ER70S-6

E7018-1

3.25-4

PASS
CLASS

4

7

6

2

5

5.17

3

10

9

ELECTRICAL CHARACTERISTICS (QW-409)

8 F8A8-EH12K 4 DC. + 540

79°C

1 GTAW

Damafin
thermal technology

Factory  : Km 14 special Karaj road



NO. DIAMETER OF PLUNGER (mm)

1
2
3
4

C % Si % S % P % Mn % NI % Cr % Mo % V % Cu % W % Ti % Sn % Co % Al % Pb % Nb % Bi  %

0.080 0.42 0.003 0.007 1.60 0.04 0.04 0.02 0.008 0.04 <0.015 <0.002 0.003 0.10 0.02 <0.01 <0.002 <0.01

Zn % Mg % Fe %

- - Base

 NO NO

RT-OK

OK
…………………………………………………………………………………………………………………………………………………..

WELDERS NAME : STAMP NO. : W12/03

DAMAFIN LABORATORY TEST NO. :

WE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THE TEST WELDS WERE PREPARED,WELDED

AND TESTED IN ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

DATE :                     BY:25.APRIL.2024 H.NAJARI

FILLET WELD TEST (QW-180)

OTHER TEST

SAEED ASADOLAHI




TESTS CONDUCTED BY :

PWHT
Radiography

161
1603

Ave.

Accepted

Retest:

152

WM HAZ

246339

243943

940.68

942.41

BASE  METAL

BASEMETAL

514

528

1

2

18.95

18.92

TOUGHNESS TEST (QW-170)

DEPOSIT ANALYSIS :

Hardness 
Macro N.A

178

163

58
54

Location BM
1 160~207

FL+5
-

GUIDED BEND TEST(QW-160)

SIDE BEND

49.64

1

49.81

SIDE BEND

RESULT

Accepted
Accepted
Accepted

10219-1

PROCEDURE  QUALIFICATION  
RECORD (PQR) ACCORDING TO 

ASME IX

PQR NO : DS11 -P052
SPECIFICATION : P1212/MA/50-50
TEST REPORT: D.Q.C-12962

TYPE OF TEST :

PAGE   2  OF   2
TENSILE TEST (QW-150)

TYPE OF SPECIMEN ANGLE

180

180
180
180

4t

MACRO-RESULT :

4t
4t
4t

BM
52
52

SIDE BEND
SIDE BEND

2

Test Temprature (°C)): -45

Location
Absorbed Energy (J)

SIZE (mm* mm): 10*10*55

197
177 169

FAILURE &
LOCATION

CHEMICAL ANALYSIS

Remark:

PENETRATION INTO PARENT METAL:       YESRESULT-SATISFACTORY:     YES

Other Test

HARDNESS TEST 

2 160~207

HAZ 1
160~207
160~207

WM HAZ 2 BM 
160~207 160~207 160~207
160~207 160~207 160~207

SPECIMEN 
NO.

WIDTH
 (mm)

THICKNESS
(mm)

AREA
(mm2)

ULTIMATE TOAL
LOAD (N)

U.T.S
Mpa

Damafin
thermal technology

Factory  : Km 14 special Karaj road
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PQR record number : DS11-P042 

TEST REPORT: 90-201 3 
PAGE : 1OF2 

BASE METALS 
(QW-403) Product form Specification( type or grade) P.No Grp.No. Size 

Thick. 
Dia. (inch ) 

(mm) 

Tube 

Welded to: Plate 

ASME SA1 79 

ASM E SA516 Gr.70 

1 

2 

POST WELD HEAT TREATMENT (QW-407) 

Temperature (°C) 

Heating Rate (°C/hr) Max. 

Cooling rate (°C/hr) Max. 

JOINTS ( QW-402 ) 

Joint design 

Backing 
Retainers 

SINGLE BEVEL GROOVE 
WELD-T-JOINT 

Groove angle (deg.) 
Root opening (mm) 
Root face (mm) 

WELDING PROCESSES 

Welding process 

Type 

FILLER METALS(QW-404) 

SFA specification 
- - -

Classification 

GTAW 

AUTOMATIC 

GTAW 

5.18 

Time (min) 

Method 

Method 

POSITION ( QW-405) 

Position of groove 

Weld progression (UP , DOWN) 

PREHEAT (QW-406) 

Preheat temprerature (Min.°C) 
lnterpass temperature(Max.°C) 

. 
2. 11 -

25 -

I 

2G 

NA 

25 
50 

-

-

Filler metal F-number 
Weld metal A-number 

ER?OS-6 
6 Other: Control with tempi! stick 

Filler metal trade name 
Supplier 

-
Filler metal size (mm) 
Deposited thickness (mm) 
Maximum pass thickness 
Flux Trade Name/Supplier 

1 
- --- 40-16T 1 

AMA 
0.8 

UP TO 8 

TECHNIQUE (QW-410) 

String or weave 
Multi/Single pass per side 
Single or multiple electrodes 
Initia l I inter pass cleaning 
Back gouging method 

ELECTRICAL CHARACTERISTICS (QW-409) 

Pass Number 1-N 

Process GTAW 

Filler metal class ER7os-e 

Filler metal size o.8 l 
t AMP.(A) 

-
VOLT(V) 

- - 1100-106_,1,---+-~--.. +-_-_ __,+__ :_ - r 
Travel speed (mm/min) 1 __ _ 

Maximum heat input (kj/ln) - 18-40 t - 1 

120-160 

Tungsten size (mm) 2.4 

Tungsten type WTh-2 

DC p ulsing currentZ'°"'( Y C~ 
Wire feed speed / ,,_.v~ -~\,_ 

+ 

I 
I 

STRING 
SINGLE 
SIN GLE 

NA 
NA 

GAS (QW-408) 

Shielding gas: 

Type ARGON (99.99%) 

Flow rate 
(L/Min) 

Type 

Flow rate 
(L/Min) 

Type 

13 

Trailing gas 

Backing gas: 
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Specimen number 

1 

2 

Type of test 

Penetrant Test 

Macrographic Examination 

Welder name 

Saeed ASADOLLAHI 

Dale 

Signature 

TENSILE TEST (QW-150) 

. Ultimate total Ultimate unit 
Width (mm) Th ickness( rrrm) 

load (N) stress (Mpa) 
T) pe of fa ilure and location 

- - 73615 - WELD 

- - - - -

OTHER TEST 

Acceptance criteria Result Comments 

ASME SEC. IX SATISFACTORY No Defect Noted 

ASME SEC. IX SATISFACTORY No Defect Noted 

CERTIFICATION 

STAMP NO. TESTS CONDUCTED BY LABORATORY TEST NO. 

Tube SA 179 to Tube sheet 
SA516 Gr.70 

Prepared by : 

Name 

Date 

Signature 

Jahad Engineering Research Center 90-2013 

r:EVIEWED 
WITNESSED 
RELEASED. 

gnatureDATE: 
lljSfECTOR: 

0 
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.Matcnaf ' Steel 

Tube Thk.2.1 lmm lo tube sheet 
Thli.25mm for (HIS4iHl55!J 11561 

1 'ln;n'n.:int:\' fn\~n$i\.Y (i,1gG Labino EC 1 No. 2455 
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Penetration Test (PT) 

Dye Penetration 

OrdcrN\l 90-2013 

'{ ··J· 1 Tube SA179 to Tube sheet SA516 
f .,:.imp~ ' Gr.70 

F1cu;·r~-atcd-J Y-~s o--Noj 

I D~awing or !$0 i NA- -·-

Date 2011-11-13 

Accordi11g It/ ASME SEC IX 

NDT Lab 
l 

Point of Origin ·1 Marked on sample 
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·1 Y:i1.· 

llr1md 
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4
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SKC-S 

SPOTCHECK 

5 Min 

Developer. 

Hr,md 

Brttch No. 

'Ti rw 

SKD-S2 

SPOTCHECK 

to Min 

Pcnetrant . 

' 

SKL-SPI 
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15 Min 

Remover 0 Fixer 0 
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!.~:.~- ~-- -

Bmhd 
"t-..,---

Bntd1 'fo. Kat.:/. No. 
• 

Appling I irqe App[l11g hrtk 
"'~'<0.-..,,... .... '"'i"'-'~""""''--""'-

~,.,...-..,--________ .,..,...,_.,,.,.. , ----~' 

~·~--~~--~----------~ 
Pd« •'I Lcng~l1 

ND 

-··---! 

Hcma rl..s. ·~ -·----·-_J. R. e5uU ·lo ·1. t - ·-

II 
. i L 

N.D.T Operator: ~~~;~~~~£-
1 ,~. hf""."'' .... . ' ••. r;:. .... ,.;(., ~ 

I ... r).O"~-/"~l-~ .q.- •. !.. ....... _J 
\. ___ __;:__"""'~"- ..... :.?:;::',;:;.~ ........... :I 

rj j,l('~1l ... , /,_ :,."I. ( 

a.,_r he?" n f'.-t. 1 r. '1 "" -p, ,. J.'· r ., 

Wit11b Disu1w<· from point of origin 
~~---,,.--- _ .. 

..,..·' 
/ 

1\ccept • Reject D Acreptance Std. d~1r{:pt:cified 0 
LAB. MANAGER 
ASNT NDT 1 eve! lTI 
( 182366) 

M. SHOKfU AR~'Al 

.. -

/ 

___ .... -
-~~--

\uhr ~ km { )/.1 A.ir·,~i /(o,_;•l [Phru.11. fra1 ~ Jf
. ,~ __ ,, __ 

uuK · '.~~)I .... :~~::~. 
\"::__j L ~-.::!.~U'~,~ Tef · i f"u.:r: r;~·· J 1;r .- ( 7 t l J..-tnail. t;•f 1 ,, ··1 _·1·' \,l ,_{1 

, _;:_ '> -4 ;:p ~ r-1"'; 

II' 

DS11-P042



Metallurgy Laboratory 
Jahad Engineering Research Center 
Tel: (021) 66282273 
Fax: (021) 66283693 

L+~BOMTQRY) ~~--~~·~-~ 

MECHANICAL TEST REPORT 

Customer: DAMAFIN Co. 

Name of Sample: 
Tube Thk.2.llmm to tube sheet 
Thk.25mm for (1054/1055/1056) 

According to: ASME Sec. IX 

Order No: 90-2013 

Date: 2011-11-21 

Code of Sample: 
Tube SA179 to Tube sheet 
SA516Gr.70 

Tensile Test 

Specimen 
Width Thickness or Ultimate U.T.S Location of 
(mm) Diameter (mm) Load (N) (N/mm2) Failure 

- - - 73615 - Weld 

I 
I ! 

' 

l 

.l> The results relate only to items tested. 
)>The test report shall not be reproduced except in full, without written approval of the laboratory. 

reiu:;;enti>'r''hns n& ' · · nr ~p,resentative ·~ 
§~-OJil:R'.11 . .. . . . lrw.1 
~if·:. ' .. ' · ~~\\~,~~~.%W. 
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Metallurgy Laboratory 
Jahad Engineering Research Center 
Tel: (021) 66282273 
Fax: (021)66283693 

LABORATORY 

MACROGRAPHIC EXAM.INA TION REPORT 

Customer: DAMAFIN Co. 

Tube Tbk.2.llmm to tube 
Name of Sample: sheet Thk.25mm for 

(l 054/1055/1056) 

Order No: 90-2013 

Date: 2011-11-20 

According to: ASMESec. IX Code of Sample: 
Tube SA179 to Tube sheet SA516 Gr.70 
/Pipe4/Sample 4 

Fig. I Transverbc Sec.(! OX} 

No Defect Noted. 

Leak path: 2.4 mm. 

» The results relate only to items tested. .. 
}> The test report shall not be reproduced cxc~pt in full, without written approval of the laboratory . 

. ~ ,fah~~ E,~~.~eer!qg:~~'~,~fttbQ%no.bfalit:~};,r.r-~resentnttve ~ 
, · ·. :)r~•t~f~f . ·a~.f:~B1if!l~ .. h , i·~:~w~fub.c~rti 
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Metallurgy Laboratory 
Jahad Engineering Research Center 
Tel:(021 ) 66282273 
Fax: (021 ) 66283693 

LABORATORY 

MACROGRAPHIC EXAMINATION REPORT 

Customer: DAMAFIN Co. Order No: 90-2013 

Tube Thk.2.11 mm to tube 
Name of Sample: sheet Thk.25mm for 

(1054/1055/l 056) 
Date: 2011-11-20 

According to: ASME Sec. fX Code of Sample: 
Tube SA179 to Tube sheet SA516 Gr.70 
/Pipe4/Sample 3 

Fig.! - Transverse Sec.(! OX} 

No Defect Noted. 

Leak path: 2.4 mm 

~ The results relate only to items tested. 
~The test report shall not be reproduced except in full, without written upprovul of the laboratory. 

:@'; JaJIAd ~r{gJiili~'p~Jig'$.~eft~ ~».ter has n.ti brfiildt ur· r~presentative -~ 
. . ' . · .. '. 6.Sc>Ji~MfSt, l~X!ll otd, K~j,J:~ft~d, tefy(ap; Iran 
' . te~;~ (Q~ lf 662,87QJ-~ .. rct~~:;' -~Jtl!'~jl;'liit*>.@nietallurgyl~b.com 
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M.etallurgy Laboratory 
Jahad Engineering Research Center 
Tel: (021) 66282273 
Fax:(021)66283693 

LABORATORY 

MACROGRAPHIC EXAMINATION REPORT 

Customer: DAMAFlN Co. 

Tube Thk.2.llmm to tube 
Name of Sample: sheet Thk.25mm for 

( 1054/105511056) 

According to: ASME Sec. IX 

Order No: 

Date: 

Code of Sample: 

90-2013 

2011-11-20 

Tube SA179 to Tube sheet SA516 Gr.70 
/Pipc4/Sample 2 

Fig.I Transve:rsc Sec'.\IOX) 

Leak path: 2.4 mm. 

No Defect Noted. 

)ii> The results refate only to items tested. 
~ The test report shall not be reproduced except in full, without written approval of the laboratory. 

l'•f ut~&I "' ' 
/v<~o-;tlo{• I Ul 'ifl "° .J3had Engir•~rt!l;# ·~~Ct'tw.i\l:lJ! .. uo»ri.ncb ot representatJve ~. 

· ·; ... · .t·solifitn·si;·t6kij,Old ~>o:Road, Tehran, Irru1 
t~l: :(o~1)~62,£Zm:J.~i.r,:.~· . •· ~-n,!\W mr9@m~tanu.rgylab;com 
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Metallurgy Laboratory 
Jahad Engineering Research Center 
Tel: (021) 66282273 
Fax:(021)66283693 

LABORATORY 

MACROGRAPHIC EXAMINATION REPORT 

Customer: DAMA FIN Co. Order No: 90-2013 

Tube Thk.2.llmm to tube 
Name of Sample: sheet Thk.25mm for 

(1054/l 055/1056) 
Date: 2011-11-20 

According to: ASME Sec. IX 
Tube SAl79 to Tube sheet SA5l6 Gr.70 

Code of Sample: /Pipe4/Sample 1 

Fig. I -· Transverse Sec.(! OX) 

Leak path: 2.4 mm. 

No Defect Noted. 

J> The results relate only to items tested.. 
;. The test report shall not be reproduced exct:pt in full, without written approval of the laboratory. 

er .rlaJu~.d Eligin~rjtlg~f,;~nfe!llas'n.o branc.ll or representative·~ 
. · ../ .. t;!)l,ira4 $t. I~'Old,J(arai 'Road, Tt:ltl"'dft, Iran 
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