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B 12585 (Welding Design)

« B % (Welding Process) DIETE =

« 812148l (Welding Consumables)DEE

. JB1EZB95(Welding Groove) DRTE

o SBEES{F (Welding Conditions) D3R TE L"Variables”
- 38512314 (Electrical Characteristics)
- T2 Z (Preheat Temperature)

- IN 2[R E (Interpass Temperature), etc. =
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WPS &I 7?

ASME IX, QW-200.1
e Written document
* For making production welds
* Direction to the welder
Contents : D FEI_RangeZ D
@ ASME IX (DVariablesZfEm
Style : (D Narrative Style (EMAJoblCZ())

@) Tabular Style FEEDWPS
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2 F = X A YA
DING PROCEDURE SPECIFICATION
- AT

Rev. No.

Page:1af1

WPSOY%f |

oy -
Flow Rate (/min)

\ | 820
ol &wie Butt and Filet -/, 10-25
“E Backing MRl mutE No. 1) /
WE W  Backing Mat (Type) Nota.1 None
21olid Rotainor ._Nomn » —
27 BASE METALS (QW-403 Trodling None. e
PNo. 1 GrNe. 1.2 o mNo. 1 QrNa. 12
=49 A 82
or and Gr. }or Eanshw -
=AW Thick Ranae =
2x

Base Metal Groove = 4.8 ~ 60(mm)  Fillet Unlimited

& N W
Pipe Dia. Groova  __ Unlimited Lavw- yore
e

Max. Thick per Pass 10mun per pavs
et

Otners Nono
F717 FILLER METALS (QW-404\

A-No. -1 SFA-No. 5.
ER7OS 6 & EZIT-1
28,32 51,2, 1.6 (moa)

BaAN
Deposited Wald Metal Groove
Fil

GTAV/: Up to & (mm)
FCAW: Up to 53

wy
st _Unlimif
zim
Other, uet form: Selig =
XpM POSITION (QW-105) W Stringer LAY
an = 2eisl
b W Brushing W Chipping W Grinding
Progression af Vertical Position - up ot
-408) = Singls (7 Mot
10T (T =25mm) olactoiZIvE i
95 (T> Z5mm) £ Are Alr Gouging ) Grinding
Py = (o e & -
Interpass Temp. Max. 197 U Muiti or Single Pass (per side) LR 1 single
ot A -1 ol =
Prehoat Moimenance B Peening 0 Yea - None
i 7178 _Fillor Motat FIH Gurronypola EELEIE L e
Layer Prece- . A 1A =271 I I L L Volt Trv.8peod Other
No ss | Mo. | M. | sFane. | aws class Size | Type p- Ranga | Range | (crvimin) =
wavAW [8 [T |58 ER7oSe Zame pcse 180 -230 | i6-25 | 8 —izem
iote.3) azmem ncse 185-256 | 1627 | 10-170m
Bal. ECaw L] 1 520 E71T 1.2mm DCRP 230 - 330 0 -2 26 -~ IScm
tote.q) 1Emm ocar 240-365 | 3145 | 28-20cm
#F Notes 1. No backing for 1-at layer, Weld metal backing for 2-nd & over layer.
2. GTAW: Consumabl, Closed to out chambor, Pulslng current: None
3. Hyundai weldis T-50.6 A Hyundai welding Co., Lid: SF-71
fo [

Reviewad by [ “Approved by

T Roviewsa by

Mfg. Manager

Nfg. Director

Prepared b
Rev.No. b el 4 I
ing Enginesr |




WPS O) QUALIFICATION

« WPSIIB1L5RE (Qualification)
« WPSH'Qualified=11 T\ = Supporting PQR H'H D
PQR = Procedure Qualification Record

B REM T AR E SR D0 i%
PQR(MDContents : FHERPDIBEZECHER + MM R0 ER

(Essential Variables)
« WPST CEDBEEDHBMEEZ "SailC” 5o d
PQR ' WPS % Support 3 DIZ8OD JL—)U D' ASME Section IX
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smnoszes | POROYEM

HWEIERDCER

The present tests are by
SHIELD GAS (QW-408 And recorded in our Laboratory Test No.
e T S—
e i We the in this record and the test welds were prepared. welded and
- - tested in accordance with the requirements of section IX of the ASME Code
——
Gas Backing Date by
i

e — ol w Sketch (mm ) Remarks PREPARED |
Remarks l
JOINTS (QW402) 1




WPS %

WELDING PROCEDURE QUALIFICATIONS

QW-255
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Gas Metal-Arc Welding (GMAW and FCAW)

[]

L\ Y
Supplementary
: — Paragraph Brief of Variables Essential Essential Nonessentiat
a & Groove design %
Qw-402 4 — Backing x
Jolats 10 & Root spacing x
.11 = Retainers x
.5 & Group Number x
7 Limits X
- . 77t Limits > 8 in. (200 mm) 3
Welding Variables g = =
Base i
Metals * Pass > % in. (13 mm) x
7 limits (S. cir. arc) x
) 5} & P-No_gualified X
3 13 & P No. 579710 X
4 & F-Number X
. -5 & A-Mumber X
3 & & Diameter x
.12 ¢ Classification < x
" aw-aca 23 & Filler metal product form x
Filler 24 % Supplemental »
Metals >
.27 & Alloy elements ) X 77
30 b ¢ X
.32 ¢ Limits €S. cir. are} x
43 4 Classification x
o +__Position x
Qw-405
ol 2 & Position x
3 & TL Vertical welding x
R Decrease > 100°F (55°C) x
. ses 2 ¢ Preheat maint. x
.3 Increase > 100°F (55°C) (IP) X
a2 & PWHT x
ga‘:ﬁ" 2 & PWHT (T & T range) x
.4 7 Limits x
7
2004 SECTION IX
WPS % n
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
" Gas Metal-Arc Welding (GMAW and FCAW) (Cont’d)
Supplementary
I : t: — a é Paragraph Brief of Variables i i
.1 4 Trail or ¢ comp. X
2 ¢ Single, mixture, or % X
QW-408 3 ¢ Flow rate X
Gas .5 + or ¢ Backing flow
Welding Variabl i T T :
elding variabies 30| _stieling or waiing x
.1 > Heat input X
Qw-409 .2 ¢ Transfer mode X
Electrical -
Characteristies -4 ¢ Current or polarity X X
8 ¢ & E range X
L ¢ String/weave X
3 ¢ Orifice, cup, or nozzle size X
f- & WMethad cleaning X
S ¢ Method back gouge X
7 ¢ Oscillation X
QW-410 8 ¢ Tube-work distance X
Technique 9 ¢ Multiple to single pass/side X X
.10 ¢ Single to multiple electrodes X X
as ¢ Electrode spacing X
.25 ¢ Manual or automatic X
.26 + Peening X
.64 Use of thermal processes X
Legend:
+ Addition > Increase/greater than T Uphitl <« Forehand ¢ Change
— Deletion < Decrease/iess than 4 Downhill — Backhand 8




WPS {ERkO)ift

S;SQE%G)EZKEQE => (Preliminary) WPS

L

Bl AR EIER |~ (Supporting) POR

L1

BEhe LIADRE |— (Qualified) WPS
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WPS REVIEW QB

Manufacturer@O IH'H DD ?
ERRBDERAERDNDDDH ?
ApplicationHBATED ?

Supporting PQRD' refer =N TL\DH?
ABDERE. IHREICR>TNDIH?

1L

CNEIITRY ST =R LU NIVDNDHD !
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WPS LE2—O iK1 1~

H> THELVASME IX JESEEZ ()
Backing (EEXC) QW-402 Joints

- D1AIB85;51Z (Double-welded groove welds)
[ “Backingﬁ‘O” EHIZT
“BackinglE L~ [IERBEDIGDH

F) B3 T DR Cld. Essential Variable
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. WELDING PROCEDURE QUALIFICATIONS
éeiain -
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)

Gas Metal-Arc Welding (GMAW and FCAW)

Supplementary 7
[ ] Paragraph Brief of Variables Essential Essential Nonessential
1 & Groove design %
ow-a02 4 — Backing x
Jeints .10 ¢ Root spacing x
ET = Rotainers x
5 & Group Number x
-6 7 Limits X
7 7/ Limits > 8 in. (200 mm) x
ow 203 8 & 7 Qualified 3
Base
Metals K t Pass > % in. (13 mm) X
.10 7 limits (S. cir. arc) 3
- . ET & P-No. qualified x
: 13 & P-No. 579710 X
i .4 & F-Number x
‘ .8 % _A-Number X
: &  Diameter =
12 @& Classification X
' aw-ac4 23 & Filier metal product form x
Filler 24 #+ Supplermental x
Metals >
27 & Alloy elements x
.30 bt X
.32 £ Limits (S. cir. arc) x
33 & Classification X
-1 -+ Position x
Qw-205
Positions = b 2
3 + x
1 Decrease > 100°F (55°C) x
QW-40e M
P cchsiae 2 & Preheat maint. x
.3 Increase > 100°F (55°C) (1P) X
1 & PWHT x
Qw-407
PWHT 2 & PWHT (T & T range) x
- 7 Limits x

12




Welding Variables (QW-402)

QwW-402 Joints
QW-402.1 A change in the type of groove (Vee-
groove, U-groove, single-bevel, double-bevel, etc.).
QW-402.2 The addition or deletion of a backing.

QW-402.3 A change in the nominal composition of
the backing.

QW-402.4 The deletion of the backing in single-
welded groove welds. Double-welded groove welds are
considered welding with backing.

QW-402.5 The addition of a backing or a change in
its nominal composition.

13

WPS LE2—Q) k1 I~
51> THREFVASME IX RS EZEZ 5 (2)

Deposited Weld Metal Thickness QW-404 Filler Metals

(BREEET)

- B OIRBIEDTEL, HRED>IEBEERRE

B (FNE) HBVariablelC/gD

« JVER—=Y 3 VDOBERDLEDFZES. ENEND

“ETD_EU)TTQJ_ Eﬁolb\jé &
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[ ] QW-450 SPECIMENS
e I ng QW-451 Procedure Qualification Thickness Limits and Test Specimens
Variables

Qw-451.1
GROOVE-WELD TENSION TESTS AND TRANSVERSE-BEND TESTS

Range of Thickness T of ﬁ Type and Number of Tests Required
Base Metal, Qualified, Maximum Thickness ¢ of (Tension and Guided-Bend Tests) [Note (2)]

" ‘"-(1‘;”’";1 i Deposited Weld Metal, Qualified, Side Face Root
Thickness Tof Test Coupon, Welded, _ UNotes(lland (2] ) in. (mm) Tension, Bend, Bend, Bend,
QW 4 O 4 3 0 in. {mm) Min. Max. [Notes (1) and (2)1 QW-150 QW-160 QW-160 QW-160
* Less than %, (1.5) T 2T 2t 2 o 2 2
Y4 to % (L5 to 10), incl, Y 2T 2t 2 Note (5) 2 2
(1.5)
Over % (10), but less than % (19) %6 (5) 2T 2t H Note (5) 2 2
% (19) to less than 1% (38) %6 (5) 2T 2t when £< % (19) 2 [Note (4)) 4
% (19) to less than 1% (38) %6 (5) 2T 27 when #2 % (19) 2 [Note (4)] 4
1% (38) and over %o (5) 81200 [Note (30 2t when t <% (19) 2 [Note (4)] 4
1% (38) and over %6 (5) 8 (200} [Note (311 8 (200) [Note (3)] when ¢2 % (19) 2 [Note (4)] 4

NOTES:

(1) The following variables further restrict the limits shown in this table when they are referenced in QW-250 for the process under consideration: QW-403.9, QW-403.10, QW-404.32, and
QW-407.4. Also, QW-202.2, QW-202.3, and QW-202.4 pravide exemptions that supersede the limits of this table.

(2) For combinaticn of welding procedures, see QW-200.4.

(3) For the welding processes of QW-403.7 only; otherwise per Note (1) or 27, or 24, whichever is applicable.

(4) See QW-151.1, QW-151.2, and QW-151.3 for details on multiple specimens when coupon thicknesses are over 1 in. (25 mm).

{5} Four side-bend tests may be substituted for the required face- and root-bend tests, when thickness Tis % in, {10 mm) and over.

15

WPS LE2—OiR 1~

1> THREZLASME IX JRIFZE Z T3 (3)
Welding Position & Test Position QW-405 Positions

CBERRETARER)

Welding Position

@ Groove & Fillet XA
@ BRDOBIEZERISL 4@ DH

Flat, Horizontal, Vertical, Overhead

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 16




) Tabulation of Positions of Welds
Di 9
Position Reference

of Axis, deg. o!;ace, deg.
. Flat A Ot 15 150 to 210
varlables Horizontal 8 0to 15 z?g :z ;:g ‘-.1
|
Overnead c 0 1o 80 —E 2%0‘:’322 :
Vertical D 15 to 80 80 to 280 I
E 80 to 90 0 to 360
QW-405 .
2|
()] NoCR Awa N 3
DBz 5 £
M2 T P
ZE #
/ |
:I !
15 deg. |
| F |
_d-g]
<1 R S g
== Y <j/" arrd ety ot PR
Odes >~ s
QW-461.1 POSITIONS OF WELDS — GROOVE WELDS TS T 17
Welding
. BN
Variables
(a) 1G
b) 26 (c} 3G
QW-461.3 GROOVE WELDS IN PLATE —J TEST POSITIONS
QW-405 —
— R % ] @ )
> 2 58 Dk
{al 1G Rotated {c) 5G
{b) 2G
W v leg. 5 deg.
lG’ ZG 7(—; t /:su g 9
[FwPSICIEH
VAN y
{d) 6G
QW-461.4 GROOVE WELDS IN PIPE -‘ TEST POSITIONS 18




WPS LE2—O iK1 1~

> THRELVASME X IRSREZH (4)
FERE/NAERE QW-406 Preheat

* Preheat Temperature:
SIN2ADERIDBEEDRIERE
*FEE T DURUIE, variable TE7X0)
* Interpass Temperature:
SIN2ADBRIDBEEDRSREE

B OAT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 19

o preheat temperature — the minimum temperature in the
wel dl Ng wed joint preparation immediately prior to the welding;
Variables or in the case of multiple pass welds, the minimum tem-

perature in the section of the previously deposited weld
metal, immediately prior to welding

QW-406 ) )
interpass temperature — the highest temperature in the

weld joint immediately prior to welding, or in the case
of multiple pass welds, the highest temperature in the
section of the previously deposited weld metal, immedi-
ately before the next pass is started

ASME Section IX, QG-109 Definitions

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 20
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WPS LE2—O iK1 1~

K> TREZLASME IX RIFEE ZTI(5
Postweld Heat Treatment QW-407 PWHT
* PWHT CBIEEZLIE) .
Any heat treatment subsequent to welding
Stress Relief (W OBRERETE) |,

Solution Annealing ((B3AELIB) &
*Postheating, Postweld hydrogen bakeout 75 & |3

Preheat maintenance & U CEeE[ I D

B OAT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 21

. postheating — the application of heat to an assembly
we'd"‘]g after welding, brazing, soldering, thermal spraying, or

o thermal cuttin
Variables -

postweld heat treatment — any heat treatment subsequent
to welding

postweld hydrogen bakeout — holding a completed or
partially completed weld at elevated temperature below
800°F (425°C) for the purpose of allowing hydrogen
diffusion from the weld

QW-407

preheat maintenance — practice of maintaining the mini-
mum specified preheat temperature, or some specified
higher temperature for some required time interval after
welding or thermal spraying is finished or until post weld
heat treatment is initiated

22

11



WPS LE2—O iK1 1~

205> CTHELZVASME IX JRISEE Z T (6)
BE)aiE ?- ASMEDDLE

* Manual: I2{F, EEEZINTFE

* Semi-automatic: 77 YXASDEN. EESIF )

« Machine: ZXL =5 =815 BHRTCERE LULIRNS
FE)THWZIRE = L\ DKW S BE)EE

* Automatic: 7R —8 —DHEAEZ UIC. EEOBEIMIC
B =3E0My

BORMT B35 - ©Copyright 2018, Sam Professional Engineering Consultant 23

WPS LE2—O)FEH

BETT VY= PELTWPS/PQRELE2—T B

NI —HEUHET DiaEEEICIH...

(1) EABRME (83%) DAL NDDH?

(2) EARBIEEDANNGNDDH?

(3) EARBEAMBDENONDDH?

(4) BRETRLIETT/Z L TL\DH?

e.g.: MDMT, B 5%, i8S, PWHT, RT, etc.

== nxu‘|'0)0utput !
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BIMWELDEROEERENRT

Welder & Welding Operator DEE

e “Welder”

Manual or Semi-automatic welding

“Welding Operator”

Machine or Automatic welding

BORMT B35 - ©Copyright 2018, Sam Professional Engineering Consultant 25

BIETOREBIRE

Performance Qualification &3 ?
BEINMRBRERBEIBEEDENDDHDH
EDNZREZT O CHERID
= Performance Quialification Test
(FREFRENER)
@ NERBEREE

+ @ #mEER (BRITEER24)

or @ RT/UT (GilE&+4150mmL or &&)

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 26
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B LTORRIRE
WPQ (&7

= Welder/Welding Operator
Performance Qualification Record

BRI RERECIR)

(1) WPQ [Z License, Diploma TIZ7&0)
(2) ASME @ Welder [3B%L5RE

(3) WPQ [Z5BE5CEx
(4)
(5)

Certification (J1Y) HIKE
BETOEVDODEDICER (D)

BORMT B35 - ©Copyright 2018, Sam Professional Engineering Consultant

27

o — 4 L
B TOREIRE
WPQ (F:=5REsCHR) DNS
(1) Welder Identification
(Name, Stamp No., etc.)
(2) Essential Variables Used for Test
(TINE, BEHT, N1 TR, BE, etc.)
(3) Type of Test and Test Results
(Visual & RT or Bend)

(4) Work Ranges Qualified for Production Welding
(5) Certification (>, #&. O3)

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant
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BIETORERE
WPQ DOET
(1) ASME IX IC Sample Format &1

(2) KEAHIRE

(3) Attachment [FEFE LU
« £57—5 (BALIN. BREHS)
« SINDTART—4 (Bend Test)
* RT Report, Film
* Welders Log, etc.

29
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St fv—2 B, AR -~
WELDER PERFORMANC ALIFIC s
Coraticms Mo
‘Weldur Noms  mewed  MesSonass
Teut Descctption
it atiom, of W feberwed Wi L WS (] 7o copan. ] Prosaction wet
ines o w Thicmass wn
Tormng Variabie: aad Qualsicasna Limss
Actmsi Vabue (e uies \

e
mi—
D e e
-1 o) = [ElPus [] Pips (emtur dismseter if pipe ar tube)
ﬁ%ﬁ*}i@v %:Bﬁ B et - - b =TET
10 6
D ’ D Fillar moml or shectrode wpecific saom (1) (SFA) (mdo amdy) ] -
. i i et v =
Essential Variables ) —
S
e a S
eyt
Pracess | 3 dayars sminins [ Yoo ] ™ s
Prec 3 Yo O

‘il progres thom (wphell o sl
Type of fus gas
Bt s backing (GTAW, PAW, GMAW)
Tramafer s opey gl cx phase b shors cisrmst GAMAW)
=)
LT
[ Side s (QW-462.2)
n

v
030 Trmssvrse face aad oot s (QW-442 3]
o

GTAW currat type/podarity (AC, DCEP. =
ivaal ensmminaricn of completed weld (QW-302.) Accaptat
1 T Compmind Vs (W42 3003)
2.5 (e
3 ()
ey i oo st ot s

s 1
1

R ERDECER
RT or #hIF5HES
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BIETORERE
WPQ D Essential Variable (1)
QW-402.4 Backing

WPQ with Backing
s ERTCHESHANBEMTF
- WALBsEHRF (BEIEDD)
s BB IAH BT
- (BRI
WPS without Backing - EEH UiBs1E

[ mmaE LR ERBEERE L TEA S

BORMT B35 - ©Copyright 2018, Sam Professional Engineering Consultant 31

BIETORERE

WPQ @D Essential Variable (2)
QW-403.18 Base Metal DX (P-No.)

FREFRCIEIXDDH

X731 : Steel, Ni-Alloy, Cu-Ni (7 BUX%D
X% 2 : Al-Alloy

X% 3 : Ti-Alloy, Zr-Alloy

) REARTEIBHOBERRNZ) |
) B OREIIWPQTIJEssential Variable TIZ /R0 |

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 32
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BRTORERE
WPQ @ Essential Variable (3)

QW-403.16 Pipe Diameter
O.D. in WPQ —> 0O.D. Qualified in WPS

D < 25 mm D =< QD = No Limit
25 =T=73mm 25 mm = QD = No Limit
T> 73 mm 73 mm = QD = No Limit

N.B., D : Outside Diameter of Test Coupon
QD : Qualified O.D. for Production
73mm O.D. = NPS 2% (DN65)

B ORI 53577 - OCopyright 2018, Sam Professional Engineering Consultant 53

BIETORERE

WPQ D Essential Variable (4)
QW-404.15 Filler Metal DX (F-No.)

(1) SMAWDIBSIE. F-No.DAEZ\BDIX
ZFNIUTD F-No.ZN/N—T=3
(7212 Uy E-No.5 [ZRIX D)

(2) SMAWRIADIZS . Steel HiBEM K
M F-No.[dINRT “6”
) HERBRTIISMAWLBA TIZEM OBERIRINE) !

B ORI 53577 - OCopyright 2018, Sam Professional Engineering Consultant 34
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BRTORERE
WPQ @ Essential Variable (5)

QW-405.30 Depo. Weld Metal Thick.

WPQ —> WPS
t = all Qt = 2t
t = 13 mm (Min. of 3 Layers) Max. to be Welded

N.B., t:Depo. Weld Metal Thickness of Test Coupon
Qt : Qualified Thickness for Depo. Weld Metal

Groove Weld Test [> Fillet with All Thick. & Pipe Dia.

B ORI 53577 - OCopyright 2018, Sam Professional Engineering Consultant 55

BIETORERE

WPQ D Essential Variable (6)
QW-405.1 Positions (1)

Test Position in WPQ Position Qualified
Plate - Groove :> Groove Fillet
1G F F
2G F.H F,H
3G F,V F.H,V
4G F, O F,H, O
3G and 4G F,V,0 All
2G, 3G and 4G All All

B ORI 53577 - OCopyright 2018, Sam Professional Engineering Consultant 56
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BIETORERE
WPQ @D Essential Variable (©)
QW-405.1 Positions (2)

Test Position in WPQ Position Qualified
Pipe - Groove Groove Fillet
1G F F
2G F.H F,H
5G F,V,0 All
6G All All
2G and 5G All All
HO M 357577 - OCopyright 2018, Sam Professional Engineering Consultant 57

BIETORERE

WPQ @ Essential Variable (7)
QW-405.1 Gas Backing

WPQ with Inert Gas Backing
WPS without Gas Backing

- RE IS HAEERF
fr<

- DB EMF (RIETDD)
- [BRBEMF

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant 38
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BIRTORERE
Retest (ASME 1X)
AERBOHRIEE RetestD54

Visual Exam. 2tz v DB THERSHB.

ZDE. 12y FOHEITFHER
Mech. Test (Bend) 2tzvw ~DFEERTHITHESHE
RT (GiE%#2) 22y DR TRTERS
RT (&) RRED2UBDR=CRTER.

FDE. ASIEREIIBED THIZT
AERBR&ICTraining FiR(CTestZ DD E LT

BORMT B35 - ©Copyright 2018, Sam Professional Engineering Consultant

60

BRETORERE
Expiration and Renewal of Qualification

(ASME IX)
Expiration (Et&DEKI)
HDdWelding Processlc DUV T, 658U E
EZZURD OIZHEE. EMDProcessldk®)

Renewal (B&DEHT)
3 LUizWelding ProcessZ{E>C1t2zw
R L CERINIE. INTOERHEHN
(HfE. IRE. /N1 TR, BBIREORLY)

B OT 583557 — ©Copyright 2018, Sam Professional Engineering Consultant
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BIETORERE

Revoke and Restoration of Qualification
(ASME [X)

Revoke (BRROEVEL)
HDBETDWelding ProcessICDUNT, ZD
RENREHEINDIBE (BEEORERD)
Restoration (B&D1EE)
EREINDBESNLCBELE. =M EU
M aE> CHREARZS I RINEZESE0),
S518% BRREESE (BBEDES)
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