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Fuel Gases 1-12
Charaeteri 2- Fuel gases Natural
12 sties Oxygen Acetylene (Propane) Gas (Methane) Hydrogen
Chemical
Term 0, C,H; CsHg CH, H,
Air Carbide Aﬁ(gll‘i’;ne'
Production Liquidation gasification Natural Natural Electrolvsis
frac. Chemical Oil Distillation | Oil Location YBIS.
e Electrolysis of
Distillation Processes
Water
Oxy-gas Oxy-gas of Aluminus
Welding, Steel Welding, Fuel gas.
. Household and Lead
Production, Chem. Household, .
, Industry Flame-cutting
Use Chem. Industry, Industry . .
4 . Heating, Oxy — of Higher
Industry, Synthetic Heating, Oxy- as Weldin Thick nessed
Medicine Material, gas Welding & & ’
e Furnace-
Rockerty Fertilizer. .
brazing.
Purity / >99.5% >99.0% >99.8% - >99.75%
Commercial
Charaeteri 3-
12 sties
Impurities N,,Ar,H,O Ar,H,O HCZ’}II\I 202, - 0,,H,0
Volume
Weigh: [KJ/m’].
15C/1 bar 1.337 1.095 1.874 0.671 0.084
Air:1.209
[KJ/m’]
Boiling
Temperature. C -183 -0.4 -43 -102 -253
Thermal
Value. H KJ/m® - 57120 92000 36000 10759
Ran elﬁlnjfi‘r’no/ ] 2.4+80 2410 4+17 4+70
EC 1M AIL 70 2.4+93 2455 4460 4+95
gas in O,
Min. Ignition
Temperature with - 335 510 640 510
air. C with O, 295 490 690 460
Ignition
. . 1.3 0.3 0.4 2.7
Velocity Air, m/s,, - 13.5 0.7 33 8.9
0,
Max.
Temperature Of ) 2325 1925 1920 2045
Flame, with air, C 3200 2850 2750 2650
With O,
Power of
Flame. 4 11 1 14
KJ 2 - ~45 =11.0 ~13.0 .0
cm?/s
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Indicates use a3 either an eleciradn or pod (EF), of use only as an elwctrode (E),

Indicates, in 1,000 psi (6.9 MPa) increments, the minimum tens/be strength of the weld metal produced by
the slecirode when tested according 1o this specification. In this case, TD indicates 70,000 pal.

Indicates whether the fillar motal is solid (S) or compoehe [(C).

ER 70 5 — X N HZ {for salid wire)

ETGC — X% N HE {lor composile wina)
I Optional supplemental diffusible hydrogen dasignator (see Table 7)

The “N" is used only when footnote b to Table 1 applies. (See Annex A2.2 for explanation.)

Indicabes the lype of ehlalding gas used for classification of composite elecirodas. Cerbon dioxice
ghlglding Is indicated by “0" and T6-80% Ar/balance GOy is indioated by "W

Indicates tha chamical composition of & solld electrode or the chemical compasition of the wald motal
praduced by a composite electroda. The use of the "GS" sulfix designates fillor motals intended for

single-prss appllcations only.

COLLET HOLDER

TUNGSTEN ELECTRODE

CURRENT
CONDUCTOR

DIRECTION OF
WELDING

GAS GAS 1N
MNOZZLE
TORCH CAP
NONCONSUSMABLE
SHIELDING-GAS OUTLET TUNGSTEN
(LOW VELOCITY) ELECTRODE
HW;;éEH-DrSCHARGE :I!IL;I_EAJ?L ;':-;.——GAS SHIELD
COOLING-WATER INLET [ e N R ]
P rrd. YA
COOLING-WATER .
OUTLET SOLIDIFIED

WELD PETAL

SHIELDING-GAS INLET
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Recommended Tungsten Electrodes® and Gas Cups for Various Walding Currents

Direct Current, A Alternating Current, A

Use Gas Straight Reverse Unbalancad Balanced
__Electrode Diameter Cup LD. Polanity® Polarity® Wave® Wave®
'_irl. (1] in.._ DCEN DCEP _
0.010 0.25 1/4 up to 15 up to 15 up to 15
0.020 0.50 1/4 5-20 B-15 10-20
0040 1.00 3/8 15-80 10-80 20-30
1/18 1.8 38 J0-150 10-20 50-100 30-80
3z 24 1/2 150-250 15-30 100-160 A-130
1/8 3.2 1/2 260-400 25-40 160-210 100-180
532 4.0 1/2 A00-500 40-56 200-275 160-240
i/16 4.8 5/8 500-750 65-80 250-350 180-300
1/4 6.4 34 T50-1100 B0-125 325-450 326-450

& Al values are based on the usa of angon as the shislding gas.
b. Use EWTh-2 slectrodes.
e. Use EWP electrodes,

Color Code and Alloying Elements for Various Tungsten Electrode Alloys

Nominal Weight of
AWS Classification Caolor® Alloying Elemant Allaying Dxide Alloying Oxide Percent
EWP Green —_ —- -
EWCe-2 Oranige Cerium Caly 2
EWLla-1 Black Lanthanum Laz03 1
EWTh-1 Yolbaw Thorium Thig 1
EWTh-2 Red Thaorium Thoz 2
EWZr-1 Brown Zirconium Fil3 25
EWG Gray Nat Specified? - —

8. Color may be applied in the form of bands, dots, ete., at any point on the surface of the electrade.
b. Manufacturer must identify the type and nominal content of the rare earth oxide addition.
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Tungsten electrodes, composition, codes, colour marking to DIN EN 26848 and references for use

composition
code oxide additives contamination tungsten colour
filler metal in % by wt additive % by wt % by wt
WP - - =0,20 99,8 green
WT4 " 0,35 .. 0,55 ThO> <0,20 remainder light blue
WT 10 0,80 ... 1,20 ThQO> =0,20 remainder yellow
WT 20 1,70 ... 2,20 ThQ- =0,20 remainder red
WT 30 280 ...320 ThQs =0,20 remainder purple
WT 40 3,80 ...420 ThO2 =0,20 remainder orange
wz3" 0,15 .. 0,50 Zr0, <020 remainder brown
WZ 8 0,70 ... 0,90 Zr0s =0,20 remainder white
WL 10 0,90 120 Las0Os =020 remainder black
WC 20 1,80 ...220 Ce0s =0,20 remainder grey
WL 20 ¥ 1,80 .. 2,20 Laz0a <0,20 remainder dark blue
ws 22 mixed oxides turquoise
1) not business standard
2) at present not standardised
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GMAW : Gas metal Arc welding
MIG : metal Inert Gas
MAG : metal Active Gas
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Vol .% OVERVIEW OF WELDING SHIELDING GASES
Process Ar He 02 CO2 H2 N2 NO
11 Welding — grade argon TIG MIG 100 - - - - - -
11 Argon 4.8 TIG MIG 100 - - - - - -
11 Mison A TIG MIG | 99.97 - - - - - 0.03
12 Helium TIG MIG - 100 - - - - -
13 Argon/Helium TIGMIG | Rem | 25-75 - - - - -
R1 Hydrogen TIG/WP - - - - 100 - -
R2 Argon W2 TIG/WP 98 - - - 2 - -
R 2 Argon W5 TIG/WP 95 - - - 5 - -
R2 Argon Hydrogen TIG/WP | 93.5 - - - 6.5 - -
R2 Argon W10 TIG/WP 90 - - 10 - -
Ml11 Argon S1 Argomag S1 MAGM 99 - 1 - - - -
Mi11 Argon S3 Argomag S3 MAGM 97 - 3 - - - -
Mi11 Argon He25S1 MAGM 74 25 1 - - - -
M12 Argon k2 MAGM 98 - - 2 - - -
M12 Argon C2 Argomage k MAGM 97.5 - - 2.5 - - -
M12 Mison 2 MAGM | 97.97 - - 2 - - 0.03
M12 Argomage He MAGM 83 15 - 2 - - -
M13 Mixed argon 8 krysal8 MAGM 92 - - 8 - - -
M13 Mison 8 MAGM | 91.97 - - 8 - - 0.03
M13 Corgon 10 MAGM 90 - - 10 - - -
M21 Corgon 15 MAGM 85 - - 15 - - -
M21 Mixed argon 18 krysal 18 MAGM %2 ) i 18 i ) i
corgon 18
M21 Mison 18 MAGM | 81.97 - - 18 - - 0.03
M21 Corgon 20 MAGM 80 - - 20 - - -
M21 Mixed argozr; 25 Corgon MAGM 75 ) i 25 i ) i
M21 Mison 25 MAGM | 74.97 - - 25 - - 0.03
M22 Mixed argon 1 MAGM 82 - 3 15 - - -
M23 Corgon 07 MAGM 93 - 7 - - - -
M23 Argon S8 Argomix 10 MAGM 92 - 8 - - - -
M32 Corgon 1 MAGM 91 - 4 5 - - -
M32 Mixed argolr}) 2 Argomix MAGM 90 ) 5 5 i ) i
M32 Argomix 20 MAGM 83 - 4 13 - - -
M33 Argon S12 Argomix S MAGM 80 - 5 15 - - -
MAGM 88 - - 12 - - -
C1 Welding - grgde carbon MAGC i ) ) 100 i ) i
dioxide
F1 Ar/H2 Forming 88 - - - 12 - -
F1 Argon W20 Forming 80 - - - 20 - -
o | Forminggasniwogen g0 | - - - | 225 | 9875 | -
hydrogen
Nitrogen 3.0 to 5.0 Forming - - - - - 100 -
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torch neck current contact tube spirally wiound wire electrode protective gas supply
hose package current contact tube holder (nozzle assembly) or guide hose wielding current supply
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stick electrode
power source (core wire and covering)
T electrode holder
: o

work piece arc

cellulosic-type acid-type rutile-type

Qb
ZN
celiulose 40 % magnetite Fe,0, 50 % rutile Tio, 45% flour spar CaF, 40%
rufile Tio, 20% quartz Si0, 20% magnetite Fe,0, 10% lime stone CaCO, 20 %
quartz Si0, 20% lime stone CaCO, 10 % quartz S0, 20% quartz Si0, 25%
FeMn 15 % FeMn 20 % lime stone CaCo,10 % Fehin 15 %
waterglass waterglass Fehn 15 % waterglass
walerglass

Www.age-co.net/training.aspx b jgel aolg— Jlail (b S b1 (S8 w3l g y9line it &S il




\~| 4 9> (o3l 5 6, Kbex slaanl )b 78 i

JUait o S (T

""’:M

G0 23 vy 4 ) e

SUBMERGED ARC WELDING
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FSXXX- ECXXX- HX

Indicates a submerged arc welding Mux,

Indicates that the welding flux being classified is maede solely from crushed slag oris 2
blend of crushed slag with onused (virgin} flux. Omission of the 57 indicates than the us
being classified is virgin Mux,

Indicates the mimmum tensile sirengih (in incremenis of 10 000 psi) of weld metal depos-
ited with the flux and some specific classification of electrode under the welding condi-
uons specilied 1o Figure 3. For example, when the designator is 7. the tensile requirement
is T0 000 e 95 000 psi (see Table 51).

Designates the condition of heat treamment in which the tests were conducted: “A™ for as-
witlded and “P” for posiweld heat trealed. The fime gnd temperature of the PWHT are
specified in 9.4,

Indicates a temperature in °F at or above which the impact strength of the weld meral
referred 1o above meets or exceeds 20 f-1bf (See Table 610).

- Classificaion of the electrode vzed in producing the weld meal refermed 10 above, The l=t-

ter “E" in the fiest position indicates electrode, The letter C," when present in the second
position, indicaies that the electrode is a composite elecirnde (refer to Table 2 for classifi-
cations). Omission of the “C” indicates that the electrode ts a solid electrode (refer to
Takle 1 for classifications).

OPTIONAL SUPPLEMENTAL DESIGNATORS"

—— Optional supplemental diffusible hydropen designator (s2e Table T).

Motes:

{a) The combination of these designators constitutes the flux-electrods classification.
[b} Thess designators are optional and do not constitute a part of the flux-electrode classihication,
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TO AUTOMATIC

Vil FEED
TO WELDER TO FLLUX
POWER HORPER

CONTACT ="\
Lo FLLIX
FEED

SOLID FLUX Tus

BEAD OR BLAG SHELF
FINISHED

WELD METAL

WELDING
VEE

WELDING BASE WORE
WIRE METAL COMMNECTION

s
WELD TRAVEL
—

e

A.J 65.?9.3
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Table 6.1
Submerged Arc Wires -Diameters vs. Current
Range
Wiire Dianneter Current Range

i, _mm _ lﬁ.rl_!;_l_am;l
5/6 23 00 - 500
3/a2 2.4 300 - 500
1/8 iz 300 - 8O0
5/a2 40 400 - 900
318 48 RO0 - 1200
1Az 5.6 GO0 - 1300
1/4 6.4 GOD - 1600

v
||Il1‘-”
WIRE \‘&
/ 4§ _I_

\WIRE FEED MOTOR {A) FLAT POSITION WELD

\‘W\

CONTROL BOX \

(’O\ FEED ROOLS m
{B] DOWNHILL WELD {1/8 SLOPE)

SRR N FLUX "’ﬁ}ﬂ
it ]
PADDLE-WHEEL v
MOTOR o £z CONTACT TIP %3 }
LA
METAL POWDER UNMELTED FLUX
FEED c [C) UPHILL WELD {1/B SLOPE]
TRAVEL G
——
B
METAL POWDER T =
; WIRE = /,3/-&‘*
BASE METAL {D} LATERAL WELD {119 SLOPE)
Fillets
material ¥ throat welding
joint type thickness i thickness voitage cument speed
mm & mm Ho W A cmmin
z6 3 3 30-32 450 7w
> 8 4 4 30-32 575 70
=10 4 5 30-32 650 60
=8 b 4 32-34 800 83
=12 b 6 32-34 850 58
=15 6 7 3335 875 42
=15 5 - 36 825 45
/ >0 5 - * 850 32
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CORAECT
]

CENTERLINE OF
1 WELDING ELECTRODE

‘ CENTERLIME
"~ OF JOINT

(&) WELDING ELECTRODE
DIRECTLY OVER
JOINT CENTERLINE

CENTERLINE MCORRECT

CENTERLINE
OF JOINT

OF WELDING | 1
ELECTRODE

' 7

INCOMPLETE .. CENTERLINE

PENETRATION OF WELDING
ELECTRODE

[B) ELECTRODE NOT HELD TO
CENTERLINE RESULTS IN
INCOMPLETE PENETRATION

EXCEPTION

CENTEALINE OF

WELDING ELECTRODE

| d—— OFF-CENTER DISTANCE
CEMTERLINE OF

{C) OFF-CENTER ALIGNMENT IS SOMETIMES
REQUIRED WHEN BUTT-WELDING
PLATES OF DIFFERENT THICKNESS

b o m

7225, 7778, 7778

b) voltage too high

a) correct arc voltage ¢) voltage too low

bead shape depending on arc voliage
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Influence of welding parameters:
On bead shape

e — p— e

U U S
« welding current
penetration depth increasing

o0

4— welding voltage
bead width increasing

— i
e U i W
— Welding speed

bead width decreasing
penetration depth decreasing

Typical welding parameters

Butt weids
material : welding
ikt fpe Bickricas wire bead voltage current speei
mm & mm Mo W A crfmin
; 1 35 300
Eé_ 6 4 2 35 350 LS
M 1 35 450
2 8 4 2 a5 500 T
1 35 200
10 4 70
with thicker materials itis 2 35 550
recommended fo remove 12 g 1 s 600 &3
slags which have penefrated 2 i 700
into the gap by grinding from 14 5 1 35 B850 58
the opposite side. 2 35 750
70 1 35 700
.L___i 7 P 2 2 36 B00 2
1 36 850
M 13 " 2 18 850 e
2 S 1 36 925
M i 2 38 850 45
1 36 775
T0. 18 6 2 36 800 S0
1 ( _7 1 36 800
— ol 20 [+ 2 36 B50 42
%E—B 1 36 500
5 25 B 2 36 950 33
2 / 1 36 975
30 [i] 2 36 1000 25
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WELD DEFECTS CLASSIFICATION
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bol bol
2 Square butt weld W I 3-3 Double-V butt weld @ X
3 Single-V butt weld @ vV
W 4-4 Double-bevel @ K
4 Single-bevel 74 butt weld
butt weld
Single-V butt weld
root face 55 Double-V butt weld
5 single-bevel butt }’ with broad root face @ X
weld with broad
Single-U butt weld -
7 (parallel or sloping ‘]" 6-6 mfdhlﬁ'“mezf:,:g“ W K
sides) root face
14 | steep-flanked
Single.V buft weld W VA @
7-7 Double-U butt weld x
9 Backing run W b
3-9 Single-V butt weld
and backing run &
12 [Spotweld © 10-10 | Double fillet weld B
10 | Fillet weld % N
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E - WELD SIZE, mr
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&b Mol

= e

18] FLANGED EORNER s00 W @ AT oner
 —

(o) FLANSED LA 10

mmmmmmmmmmmm wrs.

Joint Types) ¥ Js_i (Spliced Butt Joints) ¥ Js.& (Flanged Joints) y g

GAOOVE ANOLE

Ny

WOTE: JOINT ROOT DENGTED B SHADING

Joint Root) & Jsw (Bevel /-\mngle, Depth of Bevel) ¢ st

 DOUBLE FLARE BEVEL GROOVE WELD [6) DOUBLE FLARE V.GROOVE WELD.

o st onaove weia [R—
T Z
2
& ©
;
@ o
s smote 1 st onoave weso
& o
Ny
. - -

(Edge Shapes) . Js.  (Double Groove)a Jsui (Single Groove) A Jsui (Welds in Flanged Joints) v s
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{A] ARG SEAM WELD 1) ARE SEAM WELD

L I

S

s/

WELD JOINT MISMATEH

NGOT FACE

[C) WELD JOINT MIBMATEH
NONILTTING MEMBEAS
[E} REGISTANCE SPOT WELDS IFi ARC SPOT WELDS.

(Butting and Nonbutting Members) \v s (Edge Weld, Scraf Groove) \v Jsui (Seam Welds & Spot Welds) 1y Jscis

Writton explanstion: double-U-groove partial penatration olnt; ﬂaprthul U prepa-
ration, 2 In.; effective throet, 21 In.; angla of groave, 28° Inaluded: radius of
groove not spacifiad; no rootopaning :

w7

Groova wild syrmibdl showing use of combined dimensions

Sy Olxmsgi 9 Shgr @M (o A Lo — VF IOl
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Beslc Weiding Symbois snd Their Lacation Significance
Bignificance 2] mu ?ﬂmm Seam mm Surfacing Sﬂﬂg‘ r:r:
Grogve weld
. s
st |—p—NSET T O [ | N e 7 T
Groovo weld symbod
Supplementary Symbols Uised with Weiding Symbola
Soess Comou Symbot : Wald-AK-Around Symbol
s Son /—m7/_ s oo d oot B ,E
;mm_'-—"""_ notdagree of finksh wmwm
Joint with Backing Jolnd with Spacer Nal-Thed Symbel
VRN grocuss wweid symbe! With mocibed groor wekleymbcd

N

Fale

nmemdumptm_/

g i o ol Doubiy e preov et m:d:?r::" Mt thvy symbolss not
Multiple Refsrenca Lines
mlhhhm [Finich Firsl operataon shown o
o0 mads huan wwa Pl g i i opermon shownon .
e podT | S o
wbsegnl . ol degres of Bnesh Trard iy et et
- - 'lhlml.m—-"m il -
:::“ - . siekation Location of Elements of a Welding Symbol

Fig. 3.1—AWS Standard welding symbols

AWS s jlaibiw! gillao s widhe — 10 S5
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: e, 52000 opEration Sure (hanghet of daposin) 0] Bl CRTH
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Firsh ot Upsa! Weldkag Symbal Stagpered inlemident Fillet Weiding Symbed Single-V Groove Welding Symiol ik sting Rool Pamirsiion
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 Bawke Joints ~kdentification of Arrow Side and Other Side of Joint Process Abbreviations
Aaltions e ko ba incloded in
the tad o the welding symbal, relenence iz mads o
Tabve A, Designation and Alied Processes
by Latiess, of BN'S 2479, 1.
AMHEPEC AN WELDHIG SOCIETY, NG,
T80 M W Trh Sereen, M, Fonda 3028

Fig 3.1 (cont.)—AWS Standard welding symbols
AWS 5 jlailiwl Gillao shga widle — 18 JSi
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JLail b S b,
Number of tests —\ ggﬂ::ﬂ;wﬁun
Reference line N] Test in field
Tail § g ' Test-all-around
' 'g symbol
Specification T . L
or other | '—_g
reference '.§ 5
Basic testing symbol Arrow

Gy gl Gl Cand pde — Y S

Fig. 3.6—Tllustration of welding and testing symbols in use

3k 9 6B bex e Glalei— A S
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Selected elementary symbols Combined symbols

No. | Designation lllustration Sym- No. Designation Mustration Sym-

2 Square butt weld W 1] 3-3 Double-V butt weld W X
3 Single-\ butt weld @ v
4-4 Double-bevel K
4 Single-bevel v butt weld
butt weld
Single-V butt weld
5 with broad Y
root face B-5 Double-V butt weld
single-bevel butt v with broad root face
6 | weld with broad
root face
7 Single-U butt weld "IJ 6-6 Double-bevel butt
{parallel or sloping weld with broad
sides) root face
14 Steep-flanked
single-\/ butt weld LL
7-7 Double-U butt weld
39 Single-V butt weld
and backing run
12 | spotweld @ @]

10-10 | Double fillet weld

v & DOC < ><

v

DIN EN 22553 s it @:las shg> pidke — 18 J5Ci

I Upper workpiece surface I

ane®
ewded
% Groove width
S
S5
-l -
= o
8T L
4
i y
oo @ d
2 % § “.
E e
£3 L
= 5 / . |_Reverse side of workpiece |
Attached back-up strip: :
not removable after welding of joint
Back-up strip:

removable after welding of joint

DIN 1912 s uiti! illao (s5bes Jlail b — Yo JSCis

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (w3l 9 59line o &S gl




F S5z 3l 5 6 Kbez slaal 141 et

JUail Gy a1

39 35Sl iy Lo
3l Gz 55 Al ez Gtalesl 4 by pe clllas 5 gy 9y libil 1 gyall 2S5 il 4 bgpe il (i cnl o
“DEUTSCHE INDUSTRIES NORMEN DIN 19137 lJT s lastel L a5 “LLOYD’S REGISTER OF SHIPPING”
SIS Gl o)l 5l g oo ags Sl o055 gy S lalinl gogax b .. g “BRITISH STANDARD BS 6397 1aV# ISl o lailwl 4
ol 00 03938 ol & lailiwl 4y g o oolaiwl sl o lasbiwl s LIl
555655 sloog xSl sl Cdllae (ol 51 lgi B oo eols laog iSIl 1 (sl Jgud 0,90 olael g 005 a5 s pols slasg uSIl Cllas ol 4o
Dged ooliiwl (gl oo ad e g A Slaisle cole loo¥ed Slws cwsd (5, gl AT Al sle eSS

59y 2L sk

il Sy 5 S g pled b pSiome (gl 09 58Ul gy,

1235 o0 018 Az g5 9550 S 9 )lse ol sl o

Lol lome 99 2SIl ps 5l jankin YU 125,50 09280l (s 5 5had 0 U yiaglie 7,8 B Jlo (idigy 0 58Ul (05 3 — Al

Lol e Ghrg) Calied p bz S U ojlail (S5 sk g g b (K p— o

il gy Cwlis sl A plades g ftedke V) e pladsb 9 71 s plislass (s sl 4ol (8558 —

Cles aai ol Ges 5 yackoo Y5l Gl Site y2 5B g 00g: gy sk serlee Vo e g0 sue aw il Gt pliolaw (el adiie — o
Bk asls yienleo VY51 i Joku 9 (Se0 SV Sl G (ls Ghgy 0

99) plew]

w2 oo ol |y gy GhalesT 09yl el 4y (32 gy Sl (s S5 lbl 3o

S oo o) (99Y5h ambo (55 p (I ok g Al (g S alols I, pianke ¥l L slasg 2SI — Al
S oo by oVs amio (59, g2 (B 5k 5 AT 6yt e alold I e Lo 751 VL S8 (glaog 2SIl — o
s o] Bgis 0l ) (nlid ooy 2SIl el g,

S (JBAT WSS 59l poce Vo 5l 01 Jsbo a5 s, 6 4l o oz oy

Cagh) Jilio 0 (g9, englio
ol e S cedle 3,5 )18 ol sl a0 YO VO ol o celn YF Gow &T;\wsxsa%uﬁ Cogby blie jo sl 09,58l gy,
A Cewd 03 Sas 500,55 sy

g S5 09380 Al )3 (Sl ©jganl )3 g 039 Slre wALS polie LS Blie j0 a5 (SBgyg, b 39 Sl iS L to pas

39Sl (5099 35 po o2
Db oaildg 1) e S gy jokay 5 Al 35 10 o0 09 iSl dlie b (canl 09 2SI hgn,
il 35l 0 Jgaz lojte ) el 39,50 als fad s s € = 8 — S0 bags sl S

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (w3l 9 59line o &S gl




\ < S92 ok g ) Shs slaail 142 wnie

Juas1 Gy ]

BIETRONEI R\ CEA B I PR
(logee) 29,8l alio Giowkoo) isns, Caaliesds jlxe SO
€=81— 950
Vi /0
Y N
Y0 oy

Y| & | 6|
=

Wil o2 3l adie Voo B0 alolay g atils 18 as 0 VY aigly Gt ppe Camd A5 Jome A j0 Jol (arg, Gl SS9 et sl
(VY JS8) 098 (6,05 ojlail (ogrg, cules

e J S yrendee of0) ZES L g g Se b (Snl LBy, Cuslies

31 plmil Bg19) <o )BS e (08 g (omabline) (pgade lalliws b oy (oo ) (o929) 0995 55 70 o2 J5S

50 - 100 mm

PRI FEIFS0 e — T JSS

S bgr 1yl o

sl asls |y b leogas cunl 09,5501 6 Ko s>

09 oo Dl 09 xSl oail arogi Beb 6,9z Gl Sad g 5 ol g8 Al kg ead (pdgy Glel 4 (il Gegd — I
05)..5.” 135‘«.\40 g_)jé GLO 9 KON ‘;Lv é}t& L| 4.]5.‘ g_))}.a.' u.uyﬁ) s.)j)..S.” 6'.@‘.9‘ o B oo g_)jé o)’.a.uo =\.L~o l; WLA.A )9.‘44 G..m;la u"’}"?)_ =)
Ogld

é}w 4....»‘0); Go‘f UM Oy )| o= as 05....: k}.«i‘aﬂ Ladls o)la.).u G..m)l) U’““P o\))f ST T

A8l 213 5 5 il e 3 5 gz 50 B o

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (w3l 9 59line o &S gl




A\~ 4 D9z syl 5 6 Khsr slaasl 143 ami
JUasl b S |

102 Aiged

039 S (Jle slas¥sd () Slszr slaog 58Ul sl 5 (5 Vo (S3k 039 S Ol polie 5 (Slaile slasVd (5 IKhg2 slasg xSl ol
Bl o0 5O Sk e

Ll oy 5 (AL 2aS 0guSIloae Vo 5las) )b o calisee sladoes 5l ooy xSl oo po +/0 b il b ctwsls (6,05 o5lail 5 (5,0l 2ok
Dyl Ojg0

D9l oo pll LeaS 5 Lilug 5l oolaiwl fygay laog oSUI (6 palls wyo 3k

(392 55 70 o2 5 Caghy Jlie )0 Conglie o5l Comdg (hgg, pliowiul) 6l 305 0 lge 51 Sy o (gl 09 5SINY Jolas 39 2801 (5 5o 5]
Dgs oo plil (6.5 Aigad Sinlel w9 09 xSUI Jlad 4y s piY olaws 4y 0,8 5 Sl Slislesl g 6, hg> cuisS S sy

S5P$ST Smle]

Wged (pg) (YO JS0 Billas) (39 axkad 93 (s adsS () Sa92 L 55 (o0 (A9 ($5999aS i 1) Loy 58Ul ol

55 5 oS o5 sle¥sh sl (Jy sl onds 8,5 iy 58 T )z sl e 995Ul oS Wisd g0 DLl (53 e 1 Ledys Ysane
g o0lil 35 (FA-Y) g, o, Jilial 5bo) CT3 slidys 51 ol oo ((msy SFFV-F+ o fuilinl) Slaisles gole clooYss g bawsie
o plrl sl aisS (6K (haej Sl 5o (talosT 0550 99 2SIl jad las b olSiTigd (g0 005 ST g oo ools 1,3 o0 0ges jska (3)9 99
5 oo Wy (6892 (g fenile VIO Joba Bk o 5l 508

S92 1) Ased g 098 (0 Sbml 5 WL o)l Ak b hex (65, (S sS Sy (s 5)0 by eSS 3 et sl 6,805 5l o
39 LSE 92 U 09d (o0 00) 4150 (Ghe Jlie Bk 5D (09 8y9 YL 4 S L (2S5 b g ool 515 (e

SIPPS oly> 4 (g Loz S9i e S5 L gz )0 S 5 0929 (g )0 ddie S92 gy Al LS ) (B oad 4SS hatle adlllas b

g (0 00 (2 9T

AL gz il

plos 318 ialojl dcgamme ol (oo (Some Ll o aog iSUl gd 5l ol 56 (69, o (ialejl 5 (2esS Gialesl p Jeitie (ialejl (6 e ]
D5 o0 dngd VF JSS illas hee

Vol samls Gisr aY je Culis 0,8 e Dyge sl jehay Sl s ol 4 culy BT 51 s Jbs BT Gk coly sl 5l LSS 6,88
G FRCRIVECOW I g5{PISCOX SO 1Y

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




F S5z 3l 5 6 Kbez slaal 144 aic

JUail Gy a1

by mhw (59, Oyl 4> )0 05h S ol Xl 4> 0 YO Sl a0 4 b ogd o o, ﬁlj Slop 1o digad Y g0 (6, Shex s alold o
5 3,0 asY il Slles aisona (el asgerme 5 Khgz plail Sl an 05 o0 S5 K ceslie hilog b gy alowsy 9z 550
DBl o ax 3 ¥V BV ol Y (6 Kigr g9, pllid (6w 2 doud g b Coly &l a0 058 S5 pl,] glem po sl

S igles] axkad -
0dls 48,5 gl 4,05 dges A =Y
9T Gos e

S Ages sl oy b Y
Coly e oges Ll Y
Sy pjaskd -0

)

sk 5o Gtalejl 9,50 9951 ST 0l (oo GUIT Gs 5 025 05 9Y58) (Slaibs ool oYsb 55 5l ad) IS (g j dond 5 o B9 i
g oolitul Jolate Jobo (0355 )5 3l (sl Gl sl 0055 (50 a2y iz

$loog Sl s asgazo Gl 098 (oo oolitnl gline sz 5l GhalesT aBse ouds arogi ol 5 glite Gl 59 52 L (5,092 lp 45 59955
23,5 (o0 )5 Bgz Yb 4y yienlo VIV Hlak,

(S o

&350 b b aigai cnl (b jme Ul Joms 3 280 (il 09 (oo 00305 VY S5 gillae (285 (talejl il Sy Gtalejl asgaze 52
il 4zl Cllae coly calbis o g s

Cuglie ol a9 o0 (5l oKl a0 YO« Oyl a0 o cell VP B P Goes iS iolejl asdad 595000 0 S 25 6l

Al 09 STl o laslinl o 0ad pom Gl JBlas 5l eS caols diged ond Jobo ial38l g cended 1S g oS
A

{ A _ Slye S Jsbo = A
D —y—— ——Ic——————o——a— GB alis g0 Job =G
t Nl ’ Z~ clswl glais = T
« G ]

Yf Js<s

4 pd gwlol
O b s s Loy 53 5 0351 yronkon Vo e i s Ghales] b 0 e et s i Aepema 8 1V LA b hales] anks
05,5 wlel o b sl jgu50 olal 00,5 o oolel jadio +/VO aiu, glads g yako ¥ Gom cax )0 FO Li b gogee jshy JSO VL
Db ansls alols cody oYU mhaw 51 tedie 8 T GYU mlaw g 009 (i9> 1 dgee Ll Jsb (sloygme a5 Wigd 0 00 55k talejl lakad

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




F S5z 3l 5 6 Kbez slaal 145 axic

JUail Gy a1

Syl sl apd pdle b 4o lalesl g go 005150 oy oy dgee iolojl axkad mhas ;0 5 48,5 )18 gz 3550 50 (Gl L
Dl olims 70U a4 pa) Cwglas Jlade jo Gislesl Ol ax 0 06l o plol

55 bl gl 4,0 Caglie sla anulss sl (Sl (mape Seriilo p e 05 5LS) Aigad s sl ol Ceway gl 4y0 Cunglie (eSSl
Abbope 9=V v 4V by e ol as o

@ odel s gulis § 09 agd Sl (BLOI iolosl diges aw il p3Y lade 51 pieS duoy0 VO B el sy 4 piy Canglie dw (Sl ST
V0 51 i Jgl 40 & Cunglie ds il ST05k 03 (gl a0 Cunglin (655 (sl 45 T ey iz 5eSilo b 05 Lol o (LS
Lo anulys b o Ghales] aiged (2d 0l 0nSile 5 o0 eolel sl 4y Gtalel aiged (5 cdgil wil a8 oY Jlaks jlao
S5k 3,590

e 330 ol
ol YA JSs sillas o0l deogs Clo T 55 (6, Kis2 (5l 09,251 45 ((ghis 5 ($3508 crhnns) (6 ) Kig o o 6l o & L Lisr L]

. D9l (5o
| i
00
NS I | N O
SEEINE 2509 )
c o | g
IR Voks b ays alesl sle diges -Y
3 o | ,
5255 GRS Ghalajl aiges Y
4 =
7777777777 —A-F———————— 4.‘{9) W > -f
5 S
1 . Ao, S -0
100 100

(& o JLail) (g2 50 bl aegazeo— YO JS

G5 Sl Lodyg Jsbo 098 (oo i rarkeo Voo BBla ligy g yerlee Yo V0 Culiudy 3y5 axkad 50 (p0ls iz b (ales] assere o
YUY aly,adlolBbgaz,ofe a5l b Jlasl asl jahay wigd oo 005 Zu a0 Ve ayely L L8 g 4] Syalye ol p3Y o diges lgiy a5 il

i LS5, el
a0 YO« &yl axy0 a4 b oads lay pl)] slsn 0 degame Y 40 (o g 48,5 &g o)l YlS Jlasl 7,k b d a0 I Jlasl 5,y

o ol gyl Gldes 6558nn 4 zlon] dcgomme (] (058 (o0 (655 o3l 5,0 maw (59, (Bg> dawg o Ol ax 0) vl S5 o Kl

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




F S5z 3l 5 6 Kbez slaal 146 axic

JUail Gy a1

Kigas 5 o phulsS digas Sy dcgarma o 5| plawl e 5,8 5 (W b Lol axil L) 35 p0l, lilae o ol e sy &S 055 o dnogs
35 o o0lal g ooy YA JS8 3illas 450 diges dus 5 (ddu) hed (6,500 dig) Giod () (she

G o

gl o8 (515 axmbo b 03] S = ) Silag b gz 0l 5 U ok 0 (oo 00ls B TV SIS illae gz 550 S ulesl gl
2L oY Cuoglia S| eSSl diged (BES Cuaglie (liian aid S (e ey

e o3l

4095 g 0ad (ol Culy gl o mble b oolians S (Glagas b (s (o Brb 50 i ALl oo farlis Yo phed la diged 50
03 4253 1T+ B ol digad Sl ol s o] o o8 (Sl b s aigas (ol jackio ¥ Lo aisF (0,5 5,5 glas 251> Wisd 3,5 o5 slo
DS B S St (e ala; (6K00 5 GRS S8 ez gy (Sl degeme 8 (sle diged 5 (So 0 Nigd (o

53,55 oy Wizl o2 i )5 53 b e b S5 WigSn ot JoaS5 5 85 955 oo Jpid Ghalejl 5 (85 el

2-1/4in. DIA.

|
| R T T YT T ey S s i :"
B %ﬂﬁ? in. DIA,
4in.

o Sglo3l — V5 IS

w b o]

4o AL ez sl ayd sl wiged sle ol Glaa LY S5 illae L aiged 958 (o 0033V Led b ap Gtalejl digel aws agacme o
o0l sy (5l 40,0 s (xKilie Hloie Wigd o 48,5 oy mhaw p (60508 (5, b Cody Cualies vy 4o olesl sle diges 00,5 o
il o labial la aalss G5lor Lalls ez sl apd sl dged wilen (Sl

Sy ghans  S9ee L sz (3os o 3l 0 a8 S (gl 4,0 diged

r- - - - 1
| | 15 - 20 mm

35 mm

G092 339 3l s Shalo)l diges— YV JSb

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




\ < 4 098> x5k 9 &, bsx sl s 147 anio

JUail Gy a1

P S byl

Digdh oo 03l hex YV S Bllae e (T) (6l Jlasl Ko SKooed a0 jiadio Ar XVY slal jiadco VO B VY Cules 4 ooy 40
aals p (6,892 5l 3 (Sl Suy gl (61900l 498 58 oz (n ) Sy (SB98 gl 4 g 009 pelitee (Sl S090e Zub (05 gl
odLS Sl dw b (ywn) Sob I 6Tl sl 0ed (o0 el b Culy uled e Sleml 9 50 aska 93 (55 g Cuz b gl 350
B (o0 @S (2B)e

Spdy o0 Dhge (0X5le dlwg) ool dog by ol SSTas b g e >y ) Shg> 0sh oo pll Y G jo Ladd gl 4T g
g gy oad pled (5l AbgS Ghe> gl o 50 a5 Wiged Sleiil 3l g (sl 4BsS Shsx eyl eSS 3l dm aboli (sl (6l 4dgS (g egd
9 plxl (9o S8 ) Cewd lugi (e 9 Sl ey b (Sl ol 455 gz 90 0

gl oo iz ooy xS RS sldsb (s ytenke VY alisS o Jsb pled (6,805 sl

5 S5 Gulesl sl 0958l 2 g3 Jsb—F Jgur
(oskee) 00l 093 39 28Ul Jobo 89 2SI ylad
alsS ey alsS oyl (ordee)
Vo Yoo £
Yoo \a- 5
Yo Ve s

120mm 12-15mm

———

Sl

80mm

Pt 12-15mn

S (o2,6 S ouS Culs
Shz 5l S sl
5 S5 GlalesT— YA JSa

53,65 (o0 3 gyt S99 igmd o3 Slarle alomssy b (ot 03 oS &3 JulS (30 8 1 g 3 005 Sy gz 53, 5 0sleyms 45,32 5l tn
o055 L s> hsr 5 00 bl 05 Fhuw b il b (5] ) (sl aBsT sz alsl e 00,5 S (o3 95750 Dy b S5

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




F S5z 3l 5 6 Kbez slaal 148 axic

JUail Gy a1

sy s s S Sl oy Sy (o S (05 (59,85 b 535 S ) g A 0l 8 S S 5 RSs & Cal 93 (05
A3l 2215 sy gz Al S5 3 W15 b 5,8l 51 pel ol 4555 slicBgz 5 55 il S 8 syt S50 5 55 357
0595902 bl

2505 )18 igaen Gialejl Cod wiilsi (oo wilo 055 gany dinb o L H B g S (0w pe iz p0 65565 (g 45 ale 0925

4 (63,050 ,lg LBy oyl 51 S 2 (55, Wigd oo (255 a5 /) CES Ll diges 05l e oolel (5ytandia VYO X YO X VY sl 5,5 axkd Lo
Jﬁb)‘]ﬁ-ﬁﬁl—w VO - Sgd> .\)5.:."590.)‘0 uu?)...a] Vo - Sgd> Ub)} u..\mjdr.o...l...af QBJASJ‘[)}.A.J...A Yoo Sgd> J}bjfw.lﬁova 6%
Al )5 b 5l gl oy STL o5 Sis odjle deog Gub cwl |) bog uSUl (g iz 5l L8 058 o0 Bpae 5,05 gl 0 2SI
ol 18 ol Kl a0 YO« &l ds o o 1) baog miSUl ceelis Ve allils 428 50 & g0 003l

Sl 1 iged K00 Al Yol e 090 S ol Sile ax 50 Yo dg0 Ol [0 diges g 0dds Sb o)l diges o (6, Kibgx 5l asl ¥ alols o
FO &yl a0 50 Lialesl um pendS 595 00ls 1B S SS9 0w (S5 pe Cu cogatte canlio olfiiws j0 g 0al Sb
5% (o0 (5, SIStle 4z s

Sl FA Sty b aigad 09 00l 3 ()35 ,00m (551 oz olSiss 1o 55530 (o g 0d () hgz 4k B0 Te De B)1 s ised oz 52
B 58 Jlade gd oo cpjg p,5 /) B0 b olST g win 5 St g oo S I g ST L zg,5 5l e g oo atilogSs g abgé (p peedS j0
Q}M‘SA&M 09.»_‘>)...o.».l.~c\/?’ )Lmﬁso‘)i..uLw a>,0 Y- k_i)‘)} 4,0 Jaa‘).wé.tso.\.w 6)5 O)L.\J‘g.,\ASA)MLw N u&ol.:o..\.w

p55 2SS yapiilo NVl Gialeil bz 5o O3spiem (il 51055 (o (155 (97 5 p)5 58 Slil canSlo el e (3550 e
el b Sl 0uds 7S (59,000 b yeie 99550 05 55l

Sodi  laog sl

2 0958l gl 05l so 53 09,8l g Al 10 (6,500 cudle L DLPL cudle 05l 8 im0 3585 5 09 3SU1 lgias oaiile Bk 5l s0g 1Sl ST
88,5 Slele sl ) b, Gad 5 ) Kdex g, 990 40 oxijle sl dnogs ] jo 4T sal axd 5 L o gl oty iolesl Sgis

45)b 35 o & L Gher Liales]

Jlax g (o 0ols (o> e Sl j0 ik o 5l Y SO L G sk gl Vo adlol 09 5l e Jhad ply 50 by ol g
S5l e 9 00 G e 9 Bl (3y9 99 sl ad amay |y p3Y Gralejl Slakad 05100 ojlal (sl LT sb g 009y yerlee Vo 555 90 25
sl andls alold wa 5l eade IV 5l iy sl 9

99 (oD 8 (oilS dged 90 0dd (6, hsx dcgeze (pl 3l 0gd oo (6, hsx (ABLS Sinn yiedio A 5D 0 xSUlojlasl o 555 L inle;l axlad
ails uo;:r.o..l.uo\“a )‘Wwbdmidum)a))5é (AL gomo LSLQ"""ﬁo Oy»‘sco;bfv)LleLgl d")"o @w@BWc\JW
s i 1y g G 3585 5 S g B i e 615 gl 5 00 i b a9 (ol e il

B9 (o0 (owyp 295 (S b diged pled b 50

SO S owlosl
Sy o 0 B 0gd (oo )Sadle by g 00 00 St (loges 9z ol 9 Vb sl igd (o 0olel YV USS (gillas poye (LS aiged 90

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




\ < 4 Sooz ok 9 6 Kbz slaa] 8 149 axic

JUail Gy a1

o il

(rosken ¥ 38 Tas glad L) 09d (0 3,555 o a8 g 058 (oo 0l (oo (Sin g oo s jhonken To (sligy 4 ke iolojl diges g0
49, 439“"."5-.’.)0 MLMJM)L’“)*CM)}QJQ 9 4.39,0.3 wL?ua).:l).:Y‘).‘aﬁL:Lﬂ c.,\;.lbo)l,.i,_é J9> ‘) 4>, \'Y - WWL’L‘“\-‘W U"‘
S o S s iy S50 iy 0

@y Siaboj]
255 oo 518 ales] 9550 g s b S baog mSUl G G ez ales o DB oS assl gllae VJLed b sl 4y dises 4

| I
,,,,,,,,,,,,
g R 2y s =)
2 #:::,:::j 8
,,,,,,, R I Ly )0 e b s sl diga Y
1 d
77777 47 I N juod leyl =Y
s i o ialejl -F
i
777777777777777777777 28 GRS alesl -0
6 o
D
777777777777777777777 2 oS eyl -7
1 "
_Loses
100 100

A o G Gl aegazmo— YA JSi

Sl eSSz Giulej]

v ;0 4555 o lp Y SO L 6, 00,5 o oolel YV S sillae (gl 4bsS hex degemme O yieddis VYO Sga Calieiy sled,g L
Fog,uSIl L ByhaSy gl adsS hem il icn yiaddie /YO 5l giasls Ly alold g 009 endio VFo dlsS Jsb 0,5 o pll 28
g oo plamil 09 Sl (0 2855 b K00 S5k 5 (6 ek

L Lol 90 51 (o ondin YO alold [0 0,5 o Oyg0 gole hgpm (5, Khsx g 0090 95 55Ul 0l dliwgy 00l dpogi Sgax alold o L > Culs
RYVIpowe, 5L 6 pendis \°.>5)::SJ|L3o..LZ sl ﬁ}f.&ﬁ@é)lfé\joﬁcbbﬁ LQ.»T :.L:.o.a 9 0dy |)‘_g‘4..i:;‘_g'.e,‘i}5:.> Lg)lf&.i:ul.i o)‘
B9l o0 70 3T 50 500 AleT 4y by e 3985 ame lid |y (g eds ¥

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




A\~ 4 D9z syl 5 6 Khsr slaasl 150 ani
JUailt s S )51

o ailu 09,580 o3kl o 5555
S yondoe ¥ 09 551

SERES[ U e

3985 1 39 S 5] 4 295U gz ialo] = Y+ U

39 Sl lowily (runni
Foakeo Voo Jsbo g yiandee VO uaﬁsrw W tualeay (20,0 < IVO B (2)9) (Jyore 63Y58 (35 ankad Sy 09 2SIl plodl)y s 12
039 0255 (0 S 89, 9 (595 K)oy e 99,5 gy 5l K00 e blug b g o5 edleonw Stw dlews 35 haw 358 (oo S
(00d3l aliwgs) 00l dogs ()b, ol iSlas L g ool bl ¢ sl 1 3590 39 Sl 5l oae iy e 098 g0 Cublool (5,9 axkad oyl 5.8
g (oo 00ls (oo b Sl (55,
@ ooy B g slasg piSIlosd cule) (ohad JLail £95 5 3 Ol £99 9590 50 99580 oiile anogi 5 0ad ploxl whavee > 50 (65052
(@Y 52) b 2 4l 5l (35 595 00d 00l SIS 5 ez (59, o)k D98 (o0 0300 g polie jelal fedlie B0 Sgam 4y (539 i8Il &5
g (oo Sy
298 (o0 dmoloee 99 2SI Lol 25 J9e,8 51 00,5 (9 Lk e b

R=(mz-m1)/(m3-m4) X 100
o) yo as
S92 5l 3 (5,92 3550 axkad (5 — M1
(Ol G35 00 (3l ooz (39 BLok G5 03) 65 bez 5l a9 dakad (55 — M2
(889> 51 J8) oS 09 58Ul gy 0330 oo (9 — N3
(355 oo 55 0l )5 +) Z85 b Vgono 0,L81 590 sledje) onile (Bl 39Sl &5 iy 0500 o ()59 — M4

3955 bty —

Ol 59 32 o g 00 ploil (255, (92 e Sl j3 jg50 998Ul b (0¥ g3 (55 ankad G mhaw (59, b9z i (2led 4325 6l
g g0 gd 5o aY we

0l oSl o9 o plawl (S ¥ 5l gylop eoly 5 sl 0¥ (5,092 Y Yz BBl jiiny esls az o b iy iz 4 g Gl
oz Y ooly (Al g iz (Sl GhalesT sl Wised s plige (25 05 (oo 18 (alerd w325 0550 Jolate (29, Gillae (s3L8
D5 o0 48,5 Al iz il aleerd 425

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




A\~ 4 Gh9z ik 9 5 ) Sz slaanl b 151 snic

JUail Gy a1

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




A\~ 4 D9z syl 5 6 Khsr slaasl 152 amic
JUailt s S )51

O oS oyt 9 (559> 95

dodlo

3 S 0 6,9 g, S oo ole Jeal 4 1) ateie Jlail G 6,092 55UsS Jo1e Welding Procedure b (s \Sss> oo,
o9y o m Sl 50 1 6 Shgx 0,50 dlge Dlastin g 00,5 astie | ol o Lo b el Ol s edgate 5 pmolde oo
Al oo o (6 Sgn ankad CarS yedile 5 0aiiS S oo Kigx

o el 50 3 bl (oo jo Il oad Sl 6 )85 (oo, LT 4S99 (oo Jlgw Yoeno 0Bl (oo (g, A1) siejls () 852 10 S
g 4, o 4y 0aisS Ay Lamwgs o il ool 5 LS S (elptale)] Cealy

A5 ol 0gd oo olo CuisS (5SS slaaS bl (b plKin 4 oud (5 ISbga aakd S oS Slasuie 5 o lailiul 45 cul S35 4 p3Y
IS ol Jlss 5 ) Kiszr Gy e 50 5l (oo puitio oo g 0l SUSGl 5 Lyl c0uiiS adgi 5548 S Sl ) diy (g0 42,0
sy ool 3 e lal 4l 55 g oS

(Welding Procedure Specification) s, g, wlasin

Rl S 093 Sladg slp o GBS Sl a5 5 90 eole b ankad G (6,8 g> anl 8 Sl 0,5 Latie WPS G odas 5l Gos
bl 35l 058 JS 5 fShsz hs 5 00 ol Slasie anl 5 505 S sl ool Lulyd T aliusy B A o st 55 Sk
sk o ASME IX-Boiler & Pressure Vessel Code jLié cou 3l cole glp 5, S5 coasS als

50 05 g0 o)Ll il a4y 5 50 45 Ldjz 53 00 welati )b jslie a4y Ly 5 0aile (lajli el Canls (o0 () Sbg> g Dlaseios
s> 4 AWS DI1.1 jgmen alin glas lastisl 4 g 005 ASME IX Ligas oy ol jo oolitwl 5,50 33k sl (55950 5 oY WPS 2
QW= Gigz sl oS anl ojlaibil slydsesl plosl oo 5 6,59z gy Slaseiv py8 diged 4 bgiye ASME o5 .0 aalss o Lil 095
Aol 0482

i & Gite F 5l laital ol 00,5 wedis EN-729 ulul y wl ISO9000 clas Juibis] oS Cgz sz oS sl aiulys 0)9,l
ol 00 S5 o s il S sl analss g o ki) oS ol anulss (JolS CounS sl analgs sl 5 bl glasal,

35 6l o5l cly AWS D11 s jluibial j aslo 7ok [Lid o () (6, Sz cuteS JyS b alal, yo ASME IX a5 axl alie
OB 6, ig> b oakal) jo el 005 BS4870 o lastiwl S5l )0 EN-279 5l L8 jhem oS pond cogas o lailiwl el sals 7,b
el 0asl APIT101 3 APIOS0 o5 o cusS opons slojlins 55 55 dlgd boghas g (6 yauned]

3,50 b slall a4 aing L g casl () hgm CodlS o g LSy oul (S8 glas lalin] eled Bas aS il o SO a4 aY LG o

s sl o Lol Ll 4y axy Jgad j0 oS WS o i (5,092 (g, Al S dz g 0)50 (ol sla el LS

WPS 4,5 S g s Sliasiino
Slaseio V B ) (glotond 358 o oanlive 45 jslailan sl siel AWS DI1L1 s bl golgiiy WPS 1y 5T 51 ol aigas ) ojlads pjp ,0
o3 5m 00 5 5ylse S5 AWS 0S drogs 4y Ly il o aeis LB s 0ol S5 15 10 ()15 Lyl ) iy IS o yaseio |, WPS (S, e
Sl (o)l Slaseine

&89z gy Slatie sy oled )

WPS o 7,6 -Y
Revisionsle ol ojless -Y

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




A\~ 4 D9z syl 5 6 Khsr slaasl 153 ani
JUailt s S )51

=k &b -F
Supporting PQR No. ¢, Sa> oy, S 5155 gm0 05l -0

&) Sbg> Sldas plosl Cga soliiwl 050 sleiss, b oy, —F

(Type) 5, 6iga ol ploxil 0

sl alyd G Jleel alies (3, aiilys oo 5 (6 el Smdile «Silogil dad « Slogil ¢ s 0l 8 Ui lgie 4

Ssle QS’LQ’“JB) é}w < Gd.' Manual ‘5»...19) s....m) O Hygas g O9doo J}.’a L| @bojjﬁ‘ )‘ oalawl Sy yo )lb U’““"‘"‘ﬁ" QBJ..S.” L| u.u55 Ls)ls.wg}
Sheass a8 > 8055 jsky 5 9,05 18 oedile 555 2 Wil Sy ST 5wl (oo Sles 4 5055 daid (s 5,092 D90 0 FCAW
A alg G SSlegil ples b ciiile (ganl )8 00 5045 55 Jotae sl aSo ]

ST S 5 0355 98 s olsie b b o (s Sg 52 b L jskine ol sadss SIS L 8,5 ot g (lllao 55 a5 el S35 4y oY
Dgd (oo oq.:bb.fWPS f)s)‘ Comnd Oy 5O 30

Joints) Jlail z b

2005 7 WPS 08 5l (a8 1o cely (0 QW-402) o5 (ool 050 (0 atdgi (] (sl ) S5 (b9, o Jlail )b wlasis
B ooliial oS s B, 5l 5o & s i b (s3bs oolT Ygano cenl 155 B 3 0 5,50 5 sy Sl il 5 bl 590
Sty 4 53l ool ) g 5 K Sl ol w39 e ol 5 St il sl by Lesdly o it oS slosg, o5
ool iy IS WPS 51 e ()5 s o815 553 o IS kS Sgnge il i g b Lt (615 505l 5o gt Jlos! 55 S0

(Groove Design) s,Kbg> & byl z,b

D9 oo Ol )b Lt b Jlail gk g laiBl sl L pl Y oojled ooz 4 azgi b Caand l o
Pl sl el Sl g larslaz g JolS O g dx Ll Dlasiie o Col jig

&Sz Jlasl g -l

S5 890 anlad Cwlid g ez 3585 Gliee -

e ot (b JSs g

WWw.age-co.net/training.aspx ool walg— Jlail by b1 (S (o y3b 9 59line o &S gl




PN
A 4

s il 5 6 S slaanl 154 axse
JUasl s o)l
AWS o5 sllae Jlail 7 yb wlaskive - olois Jgur

Symbols Joint Type Jlail g4
B Butt Joint o & oLl
C Corner Joint &l adeS Jlasl
T T- Joint T U 4 Jlasl
BC Butt or Corner Joint aigS gy 4y yuo Jlaail
TC T- or Corner Joint T g sl aseS Jlasl
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U Unlimited thickness-complete joint penetration JolS 3985 — Sgamal Caslsus
P Partial joint penetration Ohe> LSl S
Symbols Weld type RPN
1 Square-Groove e sk
2 Single —V- Groove a8, VL
3 Double —V- Groove X) ad,bgo VL
4 Single Bevel Groove 4 S, 2l L
5 Double Bevel Groove K) 45 bgs fl> L
6 Single —U- Groove (sl aY) a8,bss U L
7 Double —U- Groove a,beo U L
8 Single —J- Groove a8, J L
9 Double —J- Groove s bos J L
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LINE ARROW
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REFERENCE LINE
STUD, PLLIG, SLOT,
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ARROW
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| S

TO ARRCW SIDE
OR PROJECTION WELDS MBNBER OF
JOINT OR ARRCW
SIDE OF JOINT
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WPS Qualification—CJP Groove Welds: Mumber and Type of Test Specimens and

Range of Thickness and Diameter Qualified (see 4.4) (Dimensions in Inches)

1. Tests on Plate*

Mominal Plate,

Fipe or Tube Thickness® ¥

Iumber of Specimens Cralitied, in.
Feduced
Mominal Platz|  Section Root Bend | Face Bend | Side Bend
Thickness (Ty| Tension (see | (see Fig. {see Fig. {see Fig.
Tested, m. Fig. 4.14) 4,12) 4.12) 4.13) Mlin Ml
IMB<T =38 2 2 ] — L& T
AEET0 2 — — = i/8 T
1 aml over 2 — — [ 3 Linlimited
2. Tests on Pipe or Tubing® "
Momimal Plate,
Pipe or Tube Wall
Thickness 4
Mumber of Specimens Mol Crualified, in.
Reduced Diameter”
Mominal | Mominal Wall|  Section Root Bend | Face Bend | Side Bend | of Pipe or
Pipe Size or | Thickness, | Tension (see| (see Fig. {sce Fig. | (see Fig. Tube Size
Dhiaii., i T, i, Fig. 4.1} 4.4 442} 4185 Cualified, n. | Min lax
EsT<3s| 2 2 2 — Testdiam. | T
and over
M | UB< T34 2 — — 4 Testdiam. | .., T
and over
Job Size T34 2 4 fest diam ¥E | Unlimited
Test Pipes amd over
VE=T<38 2 2 2 — Testdiam. | g aT
~ay and over
- LE=T= 14 2 4 24 and over T2 21
T =354 2 — — 4 24 and over L Unlimited
1 in. Sch. &b
2 2 b — ; 1/
Standard or 3 in. Sch. 41} 2 2 2 34 through 4 118 3id
ot P 1 y e
Test Pipes LE-E..-?L;IJ “t[:lrj- 1 4 4 and over A6 | Unlimied
3. Tests on ESW and BEGW 2
Mominal Plate Thickness
Fumber of Specimens Qunlified
Feduced All-Weld-
MNominal Plate Bection Metal Side Bend
Thickness | Tension (see | Tension (see | {see Fig. CWM
Tested Fig4.14) Fig. 4.18) 4.13) Tests Min Max
T 2 1 4 | Miste &) 05T 11T
Mabes:

1. All dest plate, pipe or tabe wokls shall be visually inspected {sce 4.8.1) and subgoct to MDT {scc 48.2). One teat plata, pipe or tub shall be roguained
fior each gualified position.

- R

o o Figunes 00 and 4. 11 Gor tost plate reguinemonts.
For aguare proovie wilds that e qualified without backzouging, the maximounm thickness qualified shall be lmyited to thi test plate thickness,
CIF groave weld qualificstion o any thickmeas or diameter ghall gualify asy size of Glletor FIP groove weld for any thickneas
. Oualification with any pope diameter ghall qualify all bon seedion widihs and depibs.
. When specified. VN tests shall conform to Anex 11,
S Taide 0 dor e groove diia iz neguined o Qe iceiton of wibuiar Bl am T-, Y-, f-conmeeiion joivis.
Sec Figure 4.9 for plate requircments,
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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! ¥

Mominal Plake,

Fipe or Tubs Thickness™ 4

Mumber of Specimens Chualified, nam
Raduced
Mowninal Plate Section Root Bend | Face Bend | Sude Bend
Thickness (T | Tension {z2e (e Fig, (3ee Fig. (see Fig,
Tested, mm Fig. 4.14) 4.12) 4,12} 4.15) Min Max
3=T= 10 2 2 2 — i 2T
i~ TZ5 i — — 4 3 T
25 and over 2 4 k] Llalimved
3. Tests on Pipe or Tubing® 7
MNominal Plate,
Pipe or Tube Wall
Thickness™*
Nirmber ufSpw,:mn:n; MNeminal Crualified, mm
p.dIJIJL'\\‘.‘LI E'iﬂl:lb&l.t._.1
mominal Mominal Wall Section Foot Bend | Face Bend | Side Bend of Pipe or
Fipe Size or Thickmess, | Tension (see|  (see Fig (see Fig. (=g Fig. Tube Size
i, inien T, nuii Fig &.14) 4.2 4.12) 413 Oualified mm) i T
15TS 10 5 ) 3 . Test diam. 3 T
Al over
< 6IH < T =20 2 4 Test duam, T +
and over
Jub Size T=20 2 — — 4 Testdiam. 1y | nimited
Test Pires and cver
1ET <0 2 2 2 Tezt dia. 3 o
= 600 and gver
n 10<T=20 2 — — 4 GO0 and over | T/2 2T
T=20 2 — — 1 GO0 and over 1t Unlirmited
S0 mm QD & man W a u " 0 through 3 0
Standard of 75 rm OO0 = 6 mm WT - - - TR ’ -
Test Pipes| 150 mm OD = 14 mm 'WT - v imi
o 200 mm O * 12 mm WT 2 — — 4 L0 aned wver 5 Unlimited
3. Tests on ESW and EGW- ¢
Momminal Plate Thickness
Number of Specirens Crualified
Raduced All-Weld-
Mowminal Plate Section Metal Sade Bend
Thickness Tensdon (see | Tenswon (322 | (362 Fig. OV
Tested Fig. 4. 14) Fig. 4.1%) 4.13) Testy Min Max
T 2 1 4 (Mote &) 05T 11T
Ighes;

for ench guelified position

R - RN

. See Figures 4. 10 and 4,1 | for test plate requircments.
. For sguare groove welds that are qualified without backzouging, the maximum thickness qualified shall be limited to the test plate thickness.
CIPF groove weld qualitication on amy thickness or diamster shall guality amy size of fillet or FIP groove weld for any thickness.

Ozlitication with any pipe diameter shall qualify all bow sretion widths and depibs.
When specilied. WM teste shall conform s Anmes 111
e Taibde 4. 0 oo dive groove detaiis regquired for quailiicaison of wbliar bus asd T-, 7. R-commecion joiets.
- See Frowre 4.9 for plabe requincments.

. Al test plate, pipe or tube welds shall be visually inspected (sce 4,8 1) and subject to NOT {sce 4 8.2, Ome test plate, pipe or fube shall be requined
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Number and Type of Test Specimens and Range of Thickness Qualified —
WPS Qualification; PJP Groove Welds (see 4.10)

Mumber of Specimens!
al = 3,4
Macroetch for  Beduged- Cualification Ranges
Weld Size (E) Section Mominal Plate, Pipe or Tubing
Test Groove 4162 Tension  Root Bend  Face Bend  Side Bend Plate Thickiess, in. [mm]
Diepth, T 4. 10.3 {see Fig {see Fig {see Fig. {sce Fig. | Groove
i1, [rami] 4,104 4,14 417 4.1 410 Depth Min Max
IE<T=¥E
2 2 2 — ! 2
[(3=T < 10] 3 2 2 2 T 18 [3] T
HE=TSI N - o
[10 =T = 25] 3 2 — — 4 1 L8 [3] Unlimited

BASIC REQUIREMEMTS

Mates:

1. Onc test plate, pipe, or uhbing por position shall be required {soc Figures 4,10 or 4.1 for fost plote). Use tke production PIP groove detail for quali-
fication. All plates, pipes, or twhing shall be visually mspected (see 4.8.1).

I [fa PIP bevel- or Jpraove weld is to be used for Tojoints or double-bevel- or double-Lgroave weld iz ta be used for comer joints, the butt joing shall
bave o temporary restrictive plage in the plane of the square face to simulate & T-jomt coafiguration.

3. See the pipe diameter qualification requirements of Table 4.2,

Any FIF quminficiiion shaii aise quaiify smy fiiiet weid sive on any finckness

Gl adsS Sledoxr slp s 990 Sletalesl slaw 5 9=V 0 o)le Jgur

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

Test Specimens Required” Sizes Qualified
Muamber Macootch  All-Weld Side Berd
Test of Welds 4111 Tension (see  (sce Figure  PlakPipe
Specimen Fillet Size per WPS 484 Figure 4.18) 4138 Thickness' Fillet Size
Hingle pass, max L each 3 faces Limlirmited M tested

size o be used poEition o single pass

Plate T-test i construction b used and sraller

(Figure 4,19) M1||t|p|e pass, min 1 i each 3 faces —_ — Llnlirmibed M Eested
sime 0 b psed st W mltiple pass
n construction be: used and larger

Single paia, max | i each 3 faces (excepl Unlimited M teseed

size w be wsed prsaLion W for 4F & 5F, single pass
i comstrugtion beused (see 4 faces rg'd) and srnaller

Pipe T-test® Table 4.1}

(Frgure 4200 Multiple pass, miz | in each 3 faces (except Unlimited Min tested
sz w be usad L0 W for 4F & 5F, moultiple pass
11 SomEtruction be used {see 4 Faces g 'd) andl larger

Table 4,1)

Cirpove tast® — [T LE] — I 2 Cualities welding consumsables

(Frgune 4.23) LS ETH o be vsed in T-test above

Males:

I. The minimum ikickesss qualified shall be 178 . |3 mm].

2, Al welded test pipes and plates shall be viseally inspected per 4.8.1.

3, See Table 4.202) for pope diamiter qualification.

4. When the welding consumables used do not conform to the pregualified provisions of Seetion 3, and 3 WPS using the proposed welding consum-

ahdes has nok heen estahlished by the Contractor in conformance with esther 4.9 o0 201000 8 CIP groove weld test plate skall be welded in conformance

with 4.5
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AT

T44n.

- I
C
~ i
41:-_ = 124 in. MIN (TYF)

1im AMIN

\

. i
0.01 0.3
144 8.5
1 W 125/ = 4 MICROMETERS i 55
1-1:2 8.0
=tlin | 1.50 =001 in a 51.0
=1in. | 100 = 001 in {V; 24 MICACHETERS it 2540
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i 039 in = 0001 in.
A & N R
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™= 0.384 in,
+ 0001 in.
in. i
0.000 in. £0.001 in. B 0,001 e
0.0 G255
0.040 1.00
oemaon * o | 28
NOTCH ’
45° 4+ 1* D34 | 100
2185 | 550
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[

-4————— DIRECTIOM OF ROLLING (OPTIOMALF——

DISEAFID THIS FIECE
E4s

24 in.
| 800 mm]

EXTEMNSIONS MEED NOT

BE USED IF THE JOINT

15 OF SUFFICIENT LENGTH
TO PROVIDE 18 in. [480 mm]
OF S0UND WELD EXCLUSIVE
SIDE EIEND bFELIMEN OF RETESTS

s — — — — — - — — — —

DISGAHD THIS PIECE

|—— 12 in. [300 mm] - 12 in. [300 mm|

P

General Mokes:

The groowe condiguration shaown i for llluateation only. The groove shaped testad shall condorm to the product on groove shaps that is
baling qualifiad
+ When CWN test spacimens are raquired, see annex |1l for requiremants.

+ 4l dimensicne ara minimoem,

S lbewl Billae JolS 3585 b (5,Leds JLasl b ool (5,52 (55 iged 5l (5,10 2 diged o9z -V K4
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Uit G o 551

DISCARD -
X
4 in. [100 fam]

e

DISCARD
T
%i

&
12 I, [300 mam) MiN
e

& in. [150 mm] MIN

Wy = MINIMUM MULTIPLE Wi = MAXIMUM SINGLE
PASS FILLET WELD PASS FILLET WELD
USED IN USED IN
CONSTRUCTION CONSTRUCTION
MACROETCHTEST
SPECIMEN
INCHES MILLIMETERS
Wiakd Weld
Sira T reving Sira TH i T mvry
N 112 5 12
14 A 174 4 20 G
518 1 516 8 25
X 1 kT 10 25 0
1z 1 12 12 25 12
58 1 58 18 25 16
a4 1 a4 20 25 20
=34 1 1 =20 25 25

Ganeral Moke: Where (he madmum plate thickness used in production is less than e valug shown abowe, tha
maxirmem thickness of the production pieces may be substifuted for T1 and T2,

Gl absS iem CotS el S L,..:Lo)—‘ Lgad 5y (&5kw oolel o9z —VA S
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JUait o S (T

1in.

SIDE BEND 1in. [250m
SPECIMEN LN SIDE BEND
\ SPECIMEN
i - e
E_ |
1in. |
[25 mm]

DIRECTION OF
ROLLING OPTIONAL

=

[150 mm]
MIN 5in. [125 mm] MIN

General Mote: When RT is usad, no tack welds shall be in best area,

Miote:
1. The backing thickness shall be 14 in. [& mm] min b2 38 in. [10 mm) mex; backing width shall ba 3 in. [75 mm] min when not remesed
for RT, otherwise 1 in. [25 mm] min.

N
/

DIRECTION OF
2 i ACLLING OFTIONAL

B =7

SIDE BEND SPEGIMEN

in
mrmi] i
MIN 15 in. [380 mm] MIN

smin—t I Eﬂﬁ.mj\“/
[16 mm]
s
General Mobes:

+ When BT is used, no lack wikis shall be in sl area

+ The joint configuration of a qualified WPS may be usad in lieuw of the grooee configuradion shawn here,

Mo

1. The backing thickness shall ba 38 n. [10 mm] min 4o 162 i [12 mm] max; backing widéh shall be 3 i, [T5 mm] min whan not ne-
movad for RT, othenwise 1-1/2 in, [40 mm)] min

P57 oS (et 5 ialojl Wised sled g sl eolol mdge -1 IS
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QW-352=0FW
QW-354=SAW
QW-355=GMAW (FCAW)
QW-356=GTAW
QW-357=PAW
SHMEX E AWE DL ATD A NE2002

WELDING PROCEDURE SPECIFICATION (WPS) Yes|[ |

PREQUALIFIED

QUALIFIED BY TESTING

or PROCEDURE QUALIFICATION RECORDS (PQR) Yes| |

Ciampany MName

Identification #
Rewision Duate By
Autbesrized by Mate

Walding Process(es)

Type—Manual [

Semi-Automatic [

Supporting POR Na.(s) hachine Automatic [ ]
JOINT DESHZN USED POSITION
Tywpe: Position of Groowe: Fillet:
Single [] Double Weld [ Varlical Progression: Up[_ ] Down[ ]
Backing: Yes[ | Mo[ ]
Backing Material: ELECTRICAL CHARACTERISTICS
oo DpsEning FoDi Face Dimansion
Groove Angle: Radius (J—L) Transler Mode (GRAW) Shor-Circuiting [_|
Back Gougihg: Yes[ ] Nol ] Method Globular[ ] Spray ]
Current: AC [ | DCEP | DCEM[ ] Pulsed[
BASE METALS Dheer
haterial Spec. Tungsten Elecirode (GTAW)
Twpe or Grade Size:
Thickmesz: Groove Fillet Type:
Diamater {Pipa)
TECHMIQUE
FILLER METALS Sirnger or Weave Bead:
AWE Specification Multi-pase or Single Fass (per sida)
AWS Classilication Murnber of Elactrodes
Electrode Spacing Longitudinal
Lateral
SHIELDING Argle
Flux Gas
Composition Conitact Tube 1o Yvoirk Distance
Electrode-Flux (Class) Flow Rate Feening
Gas Cup Size Intarpass Claaning:
PREHEAT FOSTWELD HEAT TREEATMENT
Prehaat Temp., Min Tamp.
IMerpase Temg.. Min Maix Tirme
WELDING PROCEDURE
Pase o Filler Metals Cumrent
Wield Type & Amps ar Wire Trawveal
Layer(s) | Process Class Diam. Polarity Feed Speed Wolts Speed Joint Details

Form E-1 {Froni)
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AWS D101 M 2002

WELDING PROCEDURE SPECIFICATION (WPS)

PREQUALIFIED
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes[ |

ANMNEX E

Yas [X|

QUALIFIED BY TESTING

Identification # W2081
Revigion _ 2 Date_1-3-89 By B. Jones
Conmpany Mame LECO Authodzed by ©. W. Hayes Mate _1-3-89
Welding Process(es)  SaW Type—Manual[_| Semi-futomatic [ |
Supporing POR Mo.fs)  Prequalified Machine & Autamatic [
JOINT DESIGH USED POSITION
Type:__ Butt Position of Groove;_ 12 Filet: _ —
Single [T Double Weld | Vertical Progression: Up [ Down[ ]
Backing: Yes[X] Mol
Backing Material: ASTM A 36 ELECTRICAL CHARACTERISTICS
Fooi Opening _5/8" Rooi Face Dimension_ —
Groove Angle: _£0° Radius {J-U) = Tranefer Mode (GMAW)  Shor-Circuiting ||
Back Gouging: Yes[ ] Mo Mathod __ — Globular[ 1 Spray ]
Current: AC[ | DCEP[XE DCEM[]  Pulsed[
BASE METALS by
Material Spec. AETH A 36 Tungsten Elecirode (GTAW)
Type of Grade - Sizen
Thickness: Groove im Fillet — Type:
Diamater (FPipa) =
TECHMIQUE
FILLER METALS Stringer or Weave Bead: _ Stringer
AWS Specification AS.17 Multi-pass or Single Pass (per side) Multipass
AWS Classification EM12E Murmber of Electrodes 1
Electrode Spacing Longitudinal -
Lateral -
SHIELDING Argla —
Flux__ B850 Gas -
Composiion Conitant Tulbe to Yvork Distance 1-2/4"
Electrade-Flux (Class) Flow Rate = Peening Kone
F7AZ -EM12KE Gas Cup Size - Intarpass Claaning: Slag Remowved
PREHEAT POSTWELD HEAT TREATMENT
Preheat Temp., Min__ 150°F Tamp. H.A.
Inlerpass Temp., Min_150°F Max 350°F Tirvne -
VWELDING PROCEDURE
Pase or Filler Metals Current
Wiield Type & | Amps ar Wire Travel
Layer(s) | Procass Clazs Diam. Polarity Feed Spead Volts Spead Jaint Details
1-n SaW EM12ZE 5/32- Dc+ 45 1] 2BV (16 i
! EE0 331-2 e 27% tlssm T
+10% ﬂ"“
TSE ]
) L.}
1]
)
]
el
in.
B-L12-5
Form E-1 {Froni)
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WISUAL INSPECTION
Appearance

Lindercut
Piping porosity

Convexily

Test dale

Witn d by

Other Tests

Waalder's name

Tests conducted by

Radiographic-ultrasonic examination
Fesuii
Result

T report no.
UT report na.:
FILLET WELD TEST RESULTS

Minimum size mulliple pass Maximum size single pass

Macroetch

Macrostch
1

3.

2

2

Allweld=-rmelal lension lest

Tenslle strength, psi
Yield poinlsirength, psai
Elongation in 2 in., %

Laboratory test no.

Clock no. Slamp no.

Labsaeatory

Test number

Per

W, the imdeminnied, cerlify that the statements in this recom srs cormect and that the tast welds wers prensrad | waldad and

festad in conformance with the requiremeants of Section 4 of AWS D1.1/D1.10M, |

) Structural Welding Code—>Steal.

[yaar)
Sigreed
Manadacturer or Confrachor
By
Title:
Date

Farm E-1 {Back)

G097 ik 5 &)L slanl 171 soric
JUait o S 3l
AMMEX E AWS D101 A M0
Procedure Qualification Record (PQR) #
Test Resilts
TEMSILE TEET
Spaciman . Litimate Tansile Ultimexte Unit Character of Failure
M. Widih Thickness Area Load. Ib Stress. pai and Lacation
GUIDED BEND TEST
Speﬁﬂmen Type of Bend Resull Remarks
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AWS D1, 101102002 ANNEX E
Procedure Qualification Record (PQAR) # 231
Test Results
TEKWSILE TEST
Spacimean . Uitimate Tensile Ultimate Unit Characier of Failure
Mo Wit Thickness Area Loed, b Bireee, pel ard Locaion
231-1 .75= 1.00m . 75" 52 500 70000 Ductile
231-3 - 1.00" 72" 52 275 69 700 Ductile
GUIDED BEMD TEST
Swﬁn | Type of Bend Result Remarks
231-2 Side Pass
231-4 Side Pass Small (< 1/16") opening acceptable
231-6 Side Pags
231-5 Side Pass

WISUAL INSPECTION

Appearance acoepkable
Undarcut acceptable
Piping porosity none
Convexity none

Test dale 12-3-2002
Wibtnessed by D. Davis
Ofher Tests

[T P [ P PR ——
WYZITE oo e

Tests conducted by

RED Inc. & ABC Testing

Radicgraphic-ultrasonic examination
RTreporino.: _ D231 Resull_  passed
LT report no.: Result
FILLET WELD TEST RESLILTS
Minimum size multiple pass Maximum size single pass

Macroetch Macroetch

1. 3. 1. 3.

2. 2.

Allweld-metal tension test

Tensile strength. psi 83,100

*Wiedd point/sirength, psi 72,600

Elongation in 2 in., % 28
Laboratory test no. FW 231

o W
oF LRI PR BN,

Labaratory

Test number FOR 231
Per D, Miller

We, the undersigned, certify that the statements In this recond ane comect and that the test welds were prepared, welded, and
testad in conformance with the requiremants of Section 4 of AWS 01.1/D1.10, 2002 J Structural Wedding Coce—Stesl.

fuBarl
ey

Signed _ RED Ine.
Mamutacturer or Contractor
By E. M. Bonarack

Title Q.C. Mgr.

Foem E-1 {Back)
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