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A - wire feeding motor with
gear box
B - wire feeding roller
C - wire slraightener
D - welding nozzle
E - wire reel
F - wire electrode
L G - flux hopper
J H - flux feeding hose
J - flux spreader
K - control box
L - travel unit
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7 colored protection glasses (filter)
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for process SMAW

Way of current through the human body

® v

for flame cutting or as
protection for grinding
applicable protection p
i [shade numbear)
Lengitudinal current

safety clothes
(difficult inflarmmakbla)

lether apron

Transverse current lether sleeve
gauntlet lether gloves
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safety shoes
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weldor's scieen
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Snyo\tgm wald (2) Tolerances
Comer joirt (C) As Detailad As Fit-Up

/\ (see 3.13.1) | (see 3.13.1)

R=+1/18, -0 +1/4, 116
a=+10° -0 +10°, =5"

o s

Base M-t-i‘lhlcknln Abowed Ges
Welding pl U -._unl:mmd:f Groove Preparation Welding | Shielding
Prccess | Designation T, T Foot Opening Groove Angle Positions | for FCAW | Notes
o= 45° All — 5 10
SMAW C-U2a w=30° F. V, OH — 5 10
= 20" F. V,OH — 5 10
AMAW o = 30° F.V,OH | Required 1
ECAW C-U2a-GF 30° F. V,.OH Not req. 1,10
] . 7 _ | P . AT o = 45" F VvV OH Not req. 1,10
SAW | Cil2a8 | 2max | U ' s o= 30" F s 10
_Saw | cuzs | v _ R-65 - 0=20° - = 10
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Butt joint (B)
/\f N <mms
A Matal Thick Groove Preparation
(U = unlimited) Risck Crividia Tolerances Gas
Welding Joint Root Face | As Detailed | As Fit-Up Weiding | Shielding
Process | Designation T, T. | Groove Angle | (see3.13.1) | (see 8.13.1) | Positions |for FCAW | Notes
+1/16. -0 +1/16, -1/8
SMAW B-U2 u — +116, 0 Mot limited All — 4,5,10
+10°, 0" +10°, =-5°
116, 0 +1/16, -1/8
GMAW | +1116, B Mot
B-U2-GF u —_ +1M16, 0 Not imited All 1, 4,10
ch p ‘fou. _on +1°‘. _5‘ mw
Dw 1!2 1o 1 "i—
' ‘l_ F B Ik 10 +1/16, -0
SAW B-L2c-S M‘l‘ftﬁ 12| +0, - =1/16 F —_ 4,10
4 e e B | 1=60°  |c +10°, -6°
A i_'._ ‘.-.- o

saN” N
T L
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AXIS OF WELD
THROAT OF WELD HORIZONTAL

AX|S OF WELD _
HORIZONTAL ~

Mote: One plate must be horizontal.

(A) FLAT WELDING TEST POSITION 1F (B) HORIZONTAL WELDING TEST POSITION 2F

AXIS OF WELD VERTICAL

AXIS OF WELD
HORIZONTAL

MNote: One plate must be horizontal.

{C}VERTICAL WELDING TEST POSITION 2F (D) OVERHEAD WELDING TEST POSITION 4F

Figure 4.5—Positions of Test Plate for Fillet Welds (see 4.2.4)
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FLATES HORIZONTAL

PLATES VERTICAL;
AX|S OF WELD

(A} FLAT WELDING TEST POSITION 1G HORZONTAL
e

(B) HORIZONTAL WELDING TEST POSITION 2G

|

PLATES VERTICAL,
AXIS OF WELD PLATES HORIZONTAL
VERTICAL
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DESIRED SECTION OR
WELD END VIEW ELEVATION

taj) ARROW-SIDE V-GROOVE WELDING SYMBOL

= f“
[

/

DESIRED SECTION OR
WELD END VIEW ELEVATION

{e) OTHER-SIDE V-GROOVE WELDING SYMBOL

CESIRED SECTION OR
WELD END VIEW ELEVATION
(G} BOTH-SIDES V=-GROOVE WELDING SYMBOL

Amorican Welding Societ
9-10. Application of V-groove welding symbol.
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DESIRED SECTION OR
WELD END VIEW ELEVATION
(a) ARROW-SIDE BEVEL-GROOVE WELDING SYMBOL

) >
% /_‘(/< i'\//

DESIRED SECTION OR
WELD END VIEW ELEVATION
(8) OTHER-SIDE BEVEL-GROOVE WELDING SYMBOL
) ) \
hei, L,f
DESIREG SECTION OR
WELD END VIEW ELEVATION
(GH BOTH-SIDES BEVEL-GROOVE WELDING SYMBOL

Amorican Welding Societ
9-11. Application of bevel-groove welding symbol.
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WELDING POSITION
{INCH) FLAT HORIZONTAL VERTICAL UP VERTICAL DOWN OVERHEAD
16 2G° 3G (U} aG (D) 4G
/8
]
SEAL
&
1/2 -
5/8 - 1

WELDING SUGGESTED ELECTRODE DIAMETER FOR
POSITION | ELECTRODE TYPE MATERIAL THICKNESS {IN.)
3/8 1/2 5/8

1G EBO10 3/16 3/16 e

2G EGO10 /1§ 3/16 416

ETO18 5/32 5/32 532

3G (V) £6010 §/32 5/32 5/32

3G (D), 4G ET018 5/32 5732 5/32
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WELDING POSITIONS

FLAT HORIZONTAL VERATICAL UP VERTICAL OVERHEAD
DOWN 3G (U AND D)

AND
OVER

NOTE: SEAL PASS SHOULD 3E

EGO10, 5/32 OR 3/16” DIAMETER. WELDING SUGGESTED . ELECTROOE DIAMETER FOR
- POSITION | ELECTRODE TYPE | MATERIAL THICKNESS [IN.]
1 2
1G ETO18 /4 1/4
G ET0i18 5732 5732
G (U) £6010 36 3/16
3G (D), 4G £7018 5/32 5/32
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) Excessive penetration

Lack of root fusion

) Root notch

Crater cracks

) Crack

©® Undercutting

@ Excess weld metall
@ Spatter

) Stray arcing/flash
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@ Lack of fusion

2 Gas pore/elongated
cavity/porosity
@ Slag inclusions

@ Strange metal-inclusions
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(A) DESIRABLE FILLET WELD PROFILES (8) ACCEFTABLE FILLET WELD PROFILES

WIDTH OF WELD FACE OR
INDIVIDUAL SURFACE BEAD, W MAX CONVEXITY, C

W = 5/16 in. [8 mm] 116 in. [2 mm]
W=5/M16in. [B mm] TOW < 1 in. [25 mm] 1/8 in. [3 mm]
W = 1 in. [25 mm] 3/16 in. [& mm)]

: L .' 5“- : o E ._:..: i} i i
I—-azs-—l ]—-mzﬁ-—l I--mz:e—l I—-mzr—l I—-s:zs-—l —-sms-—l
UNDERSIZE EXCESSIVE EXCESSIVE CWVERLAF UNDERSIZE INCOMPLETE

WELD CONVEXITY  UNDERGUT WELD FUSION

R (Mote ]

(C) UNACCEPTABLE FILLET WELD PROFILES

Hl.ﬂ't JOINT [TRAMSITHIN}—

BUTT JOINT—
I..I-[EDUAL THICKNESS PLATE

Figure 5.4—Acceptuble and Unacceptable Weld P
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o= TUF CRACK

TRANSVERSE
CRACKS
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HAZ Hydrogen Cracklng Lamellar Tearing
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Reheat Cracklng Solidification Cracking Weld Metal
Hydrogen
Cracking
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OBOA (LIQAC (530103 AU

Root Concavity Crater Pipes Linear Inclusions
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OBS LIGAC (5)I0103 A

Excess Penetration Bead Excess Weld Metal

Linear Misalignment Incomplete Fusion Incomplete Root Penetration
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Spatter

Surface Poking
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Quwlis ¢ I3 -2

4-18. Distortion is reduced by weld-
ing from both sides.

g !
\\""-.i-/ +
RIGHT
4.-19. Use the minimum number of
passes.
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4-11. Parts are prebent and restrained.
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Flame straightening of profiles (the arrows mark the direction of deformation)
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$o\SKs > 59, = Process -1
L, ke eabl = Preparation -2

S\ > Jesdly 52ss = Procedures -3
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SIDE BEND
SPECIMEN
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ROLLING OPTIONAL
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5 in. [125 mm] MIN
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daga 1A b ualajl

e——AS REQUIRED——™

PLUNGER MEMBER
[19 mm)] l -t \

AN
f N

| SHOULDER HARDENED |
AND GREASED

TAPPED HOLE TO SUIT
TESTING MACHINE

~{ AS REQUIRED |=—

b —_— 3/4 Int' (19 mm /\\
- n.
| 20 m} =
I
1/4 in—»{ |«
(6.4 mm] 5-1/4
[133.4 mm]
| 3/4 in.
[20 mm] 1
1 \ \HAHDENED
ROLLERS
1-1/2 in. [38.1 mm]
-2 in— a4 in. o = £ A \n IN DIAMETER MAY
[50.8 mm] [19 mm] BE SUBSTITUTED
. 3-7/8 in. o1 / 7-1/2 in. [190.5 m] - FOR JIG
(98.4 mm] MEMBER I 9 in. [228.6 mm] of - SHOULUERS
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-——DIRECTION OF ROLLING (OFTIONAL)—

— ————— o

SIDE BEND SPEC

e o — — —

IMEN e g AT
e s N e e BT Jl

10 in.
WELD METAL TENSION SPECIMEN [250 mm]

MIN

SIDE BEND SPEG:IMEN

a3 in. [75 mm] MIN—st=——3 in. [75 mm] MIN—=

3/8 ln.J

[10 mm]
MIN

1|
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short exposure time

longer exposure time
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==1. Different thicknesses

T

L
AN

Fitm

X-ray tube & :,:

2 different densities

[

111}~ e
@ C:) focal spot f / \,.\\\
8l / \\. ffd focus-to-film distance
[TTTTT T[] %
. Film ; / H'\,
st :
Example:

e to expose a film with a length of 48 cm the ffd has to be 700 mm.
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Ultrasonic test instrument

Amplifier

—

Horizontal
deflection

Time base calibration

sweep voltage generator

i

Pulse generator

Probe Object under test

LearnElement.ir


http://www.learnelement.ir

ol Jole puas

mopuntin”d

=

=4

arnElementiir


http://www.learnelement.ir

Penetrant testing (PT
(PT) !



http://www.learnelement.ir

longitudinal crack

magnetic field
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ASNT = American standard for nondestructive tests
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