3.1 &4 o+

3.3 8% 7=

3.5 &5 H&






A3 &R AA 41

A 3% &4 A

3.1 &4 o+

3.1.1 o] =9 FF

|4 ol AAE Ax &3 71E &HoE vrolAM a9 3.1.12 thEA] &
A o]° FF(joint types)©]Tt.

AWS A3.02 o5 (joint)& oA AY olojx] FAFe] AA Ev 7PdAE R 4o
akar Utk o] 5@ E (types of joint)w= Zth7|(butt), 2A2](corner), T, 3 (lap)
2 7HgAte] (edge) ©l59] 5 FRF7F dow, L WA one o] 7 A o] 9]
Fd =, a9 311004 Fdow FAE AT 2 &35l o &RFsta

gf7] olg& AAEe= 7 OFATE sd WAl fAsta 1 vpAlE o] A=
AAE = olgolH, BAE olgS AT F AV AR Hushes FHAg $1A
stal 1 dekEe] AR dAYE olFolth. T ola& EAY ol o] F FA7}t
ME Aulshks Pl fIAstE g FAjo Mol thE F-Ajo WHe] dAN= A
o] BAE ol A= v2Zrk HIH ol F FAV AR o Fdsh= FHdel
AAsh= Ao, F FAZF A= AR omA FA7F 287F H= o] HA g vt
Aup 7HgAre] ol & AAEH= 7 FAY WHol AR HFea AA 842 ol
e 7hgAte] s o] 5o 9] Fol A o] Foj Xtk

X

ol o] F 3% WX &Hst= HWEFH (single side welding)& 7z} W o)
= & o

[€)
Bol WAst7] 491, FHE 4 (both side welding)> 2+ WS o

ole g AHaEe] olgFus B 8 MA J1x7} Hu A AFle] A
2 g3} Bk,
AWS DLXE 89 S7AFS 258 4% AZAF glo] WPSE A4o] 7Hsd 7

olgel FHE WAST Ar



42 A 37 & AA

a4 3.1.1 o5 FF

APPLICABLE WELDS

BEVEL-GROCOVE SQUARE GROOVE
FLARE-BEVEL-GROOVE U-GROOVE
FLARE-V-GROOVE V-GROOVE
JGROOVE BRAZE

{A) BUTT JOINT

APPLICABLE WELDS

FILLET V-GROOVE

Z BEVEL-GROOVE PLUG
FLARE-BEVEL-GROOWVE SLOT
FLARE-V-GROOVE SPOT
JGROOVE SEAM
SQUARE-GROOVE PROJECTION
-GROCVE BRAZE

(B} CORNER JOINT

APPLICABLE WELDS

FILLET BLOT
BEVEL-GROOVE SPOT
FLARE-BEVEL-GROOVE SEAM
HSGROOVE PROJECTION
SQUARE-GROOVE BRAZE

PLUG

(C) T-JOINT

APPLICABLE WELDS
FILLET BLOT
BEVEL-GROOVE SPOT
FLARE-BEVEL-GROOVE SEAM
JEROOVE PROJECTION
PLUG BRAZE
(D) LAP JOINT
| f AFPLICABLE WELDS
ll ! BEVEL-GROOVE V-GROOVE
! FLARE-BEVEL-GROOVE EDGE
! ! FLARE-V-GROOVE SEAM
| | JEROOVE SPOT
{1 SQUARE-GROOVE PROJECTION
| o 7 i LGROOVE BRAZE
s

{E) EDGE JOINT



A3 &3 AA 43

3.2 o] &7 §R%] W
3.2.1 o] 9 BA

=ol &7 AHEEA
Ak &2 A

BRSOl 1 £ oplaps, A el Az g
al

o] 59 FE(joint root) = &HEE ol T FAEC AR P e FiESE
Ao, ol A wE We FHE A, 849 FE(weld root)E &4
A FE gdly 2A4 #dWo] whyE= H(point)o]th. & (groove face)S E(groove)
o] xS WalH, FEW(root face)S & dhy-olA AZ FPsHA vigEe WS @
Ela=g

M G #d 71e7E, 48 2 ol AlgA e mE tE S ot dEAk
A wofel ALE= wid L 77l tigk 2 NAFEES B ol V=gt

a9 3.2.1.1 $oirjol &9 B

~ GROOVE GROOVE
ANGLE ANGLE
_—>»| BEVEL
ANGLE
L J

DEPTH OF BEVEL —>‘ F—ROOT OPENING DEPTH OF BEVEL

BEVEL RADIUS

a¥ 3.2.1.2 T o]&9 B3

<—>t> DEPTH OF BEVEL

GROOVE ANGLE
ROOT AND BEVEL
BEVEL ANGLE

OPENING ANGLE
v BEVEL RADIUS \ !

!
BEVEL W




44 A 3% &

A A

3.2.2 &84

7V 7182 A S8 Ee ZU8A
YUeEldY), &3] 254 o], Y o
43 (groove weld)¥ L7 (fillet
a9 3.2.21 E&3FY BH
FACE ‘,‘;\'A%LED
REINFORCEMENT
WELD
TOE

ROOT
REINFORCEMENT

a9 3.2.2.2 RLAHF] X

— GONVEXITY
ACTUAL THROAT —__
LEG —
AND SIZE

EFFECTIVE THROAT —— LEG AND SIZE

R PEE EBRCE

ol Wds 19 3.2.2.13 29 3.2.2.29] 77}
So® F7E7E st AWSE o]0 ofd &
weld) o2 BF3alar

WELD
ROOT ROCT

SURFACE

CONCAVITY

ACTUAL THROAT AND
EFFECT|VE THROAT ——

THEORETICAL THROAT

3.2.3 o]l AAA FYA

ol go] A

W Q)

Folapgre thest 2o

a8 3.2.37 Zo] A3 7+Ao|L} HolH

THEORETICAL THROAT



A 3%
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45

ad 3.2.3 ol AAA FAE

En= Loister iom=xi |

(e}

D 4sd olelns] AAS) gHe] FsHES dhu, A3 §H wrke FEHo
gAst Bo F4e 27 % WPo] Havt HES g

I
(o
oo ot
my
>,
of
>
>
fo,
L
2
oX,
o
St
(=
N
)
olr
Ol
ol
k1
Jfu
ol
ol
2
g
ofk
o
Y
B~
)
il
k1

[ S
R
o

(

O
ot

&)
bolr N o
o
ol o ofo

i ol

®

of7b swofol ], 8 AF W SEYOl U FAASL Gt AssED
A (29 3.2.3 (a), ()

® FAL M2 e A9 %
%o HeldE sFete] $ExFo
()

® §H40 AR WA BEB a5 WA APlE 2AHS F4se] §310]

)

7] o] &S AL Ao "9 oF 25-4 1 A
| AR s sith (¥ 3.2.3 (c),

Y ol
7VsstE = sith (¥ 3.2.3 (g), (h))
@ &350 FEAoz AFHAY vF 2HA 2xF ot (298 3.2.3 (e),
()
FTAsE T W] AUtHEE FREY A b $HHFel HAEA

i
o

©
2> 7
ox
o
ko
-
i)



46 A 37 &4 47

3.3 &4 71%

1%

FN

3.3.1 837159 %

3 FxEY] AFEd AAATE AZzstal = 8375 (welding symbol) €F F
E Z+2(root opening), 7H*47L(groove angle), H|=W 2] 3 (contour), w7 (finish),
L4704 (number), 7B Zo](depth of bevel) X ZX(strength), &% X
(groove weld size) T ZI&39 taldo], 842 Zol(length of weld)2} &3
9] ¥ X (pitch of weld)E 714 (reference line) H-&ol, &# &7 (field weld) o4,
259 £FH(weld—all—around)S 3HaE FE|, AWA(specification), &%=
(process) T+ E7|A}8H(other reference) 52 XAISH] ¢3te] AWS A3.0, ISO,
KS B0052 5ol &4 7157k vtAso] slen ol &4 7l AW, 7E837%
g nEE o] Folx k. 1 7§ FAE ¥ 3.3.29) ’é”é’ﬂ T 71& BAE st
9, ofe] FEoE FEEH dow fFske= Fo| MR F(arrow side) EE A

UK AT 83 J1Esh AFE JIHY ofulFel, shaEme] Wi (other side)
= ogede] Q92 Wi slHe 9%, adn W §HS @ 4l A 3=
o 2% /g e

3.3.2 Welding Symbol® Weld Symbol

QA 2ot AbEsoF & &ofolw, &% 7]Z(welding symbol)ot 7] 7]&E
(weld symbol)® WHAHY. A= &Holgdh= Y (welding) B+ AA EHEE
date= JFA grE A, 22 &3 (weld) 9 T/Rde= A4 gnE 7HA &=
MZ s B oot

Eel

718 713 (weld symbol)E KSo| 7|&¥ ZIAo=E &4 V|E 7|5, 84 35
2 338 = doy &4 7]E(welding symbol) 9t &531#] golof s, &3 7]
TE TSk 48 74 84 5, 839 TR (type of weld)E HEHHTIL AWSE
gAlskal vk 29 3.3.3.15 Fxshr] wkebH, AWS A3.09] A= vk 2ok
% 7] 3 (welding symbol) : A graphical representation of a weld.
712 7]% (weld symbol) : A graphical character connected to the welding

symbol indicating the type of weld.



A3 A A 47

CONTOUR SYMBOL FINISH SYMBOL

ROOT OPENING; FILL DEPTH ~ GROOVE ANGLE: INCLUDED ANGLE

FOR PLUG AND SLOT WELDS OF COUNTERSINK FOR PLUG WELDS
GROOVE WELD SIZE WELD LENGTH
PREPARATION DEPTH; WELD PITCH
SIZE OR STRENGTH
FOR CERTAIN WELDS
SPECIFICATION, \ o 2 RIELDWELD SYMHOL
PROC @ i
OTHER REFERENCE E w o L P ARROW CONNECTS
T » /L= el
TAIL OMITTED WHEN = =
z - OF JOINT OR ARROW
REFERENCE NOT USED \/ 5 S SO DA
/ = <o
<
BASIC WELD SYMBOL / NUMBER OF WELD ALL-AROUND SYMBOL
OR DETAIL REFERENCE SEQL/STUD,OR
PROJECTION
WELDS
— REFERENCE LINE
———ELEMENTS IN THIS AREA REMAIN ——e—p|
AS SHOWN WHEN TAIL AND
ARROW ARE REVERSED

3.3.3 71E 7129 RZRI|E

L1718 HA9] 7]Eo] H= &4 TF ¢ A gk 7] 7] % (weld symbol)
a9 3.3.3.13 #r} ol V|E VEE x{eke] ARge

= = go] 7hssl, W 841 7
2 755 714 & g o® wdsts o R st
H% 7]Z(supply symbol)= = %7‘42 AREE ALY 7] 27

2]
13 3.3.3.29} o] £l ¥ FA gAHR
oty 57 QT ALEe] 9l —°r

KSelli= &2 (melt through), 224 A 2

2N
2 WH S hammering, rolling th4l &4 8-S %

a9 3.3.3.1 7|E 7%

COMPLETE | BACKING

WELD PENETRATION|  OR SONTEUR

ALLND SITE WELD FROM SPACER

AROU ore oM | \aACER | FlusH | convex| concave




48 A 3%

oo
i)
e
X,

¥ 3.3.32 HE 7%

FLARE-
SQUARE | SCARF v BEVEL U J FLAREV | ELARE
| | e 7 - r e
N ™ e N = |
SPOT WELD BACKING
FiLLeT  |PRUCWELD ™ “oR SEAM RUNOR |syrracinG WELD
WELD  siorwilpPROECTION WELD | BACHING EDGE | CORNER
[N @) ) AN !
a : -
L O T o
3.3.4 3739 H&d
a9 3.3.4.1 T84
114(3/8)
NOTE OVERLAP OF 1/8 A

'il4L




A 3%

a9 3.34.2 ZFH &H

14 —] || |=3/8
1/4
] l /8
L j__fa 3/8
T F
— 5 —pg———— 10 ——
% |'\_ 3-10
3-10
2 e
Pl ]
.- 3 ->| - 3 Iq- 3 -»I (- 3 |

!

718 3.3.4.3 Back weld®} backing weld

V-GROOVE WELD MADE BEFCRE
BACK WELD FROM OTHER SIDE
«— OR —> BACK
WELD
BACK WELD
V-GROOVE WELD MADE AFTER
BACKING WELD ON OTHER SIDE
\ o on— s

BACKING WELD

oo
i)

il

49



aY 3.3.4.4 o|FAe} AA

174 X1
A572
GRS5Q

1/4

1(9)

30°

\= REMOVED AFTER
WELDING

e

i

/4] =pom|
-———

1% 3.3.4.5 THAF

ELD APPROXIMATELY FLUSH

WITH THE BASE METAL

<

=9 2= AL

3.4.1 €7 o]

.
0

SN

45

H oz
=5

W

I~
0

fiie)
=)
N
el
o

olo
ojo
73

T
olo
3
pE

ol

i

i ofel gk o]

At

Z wude

i
o

o

oF

o))
ojp

TR
olo
Rl
ﬂ

—_
fi%e)

To

: °F 45 kg/mrf
: °F 40 kg/mr
: ¢F 35 kg/mr
© oF 42 kg/mnf

)

jase]

N—
O

~ B

=

ol

%!

X

S



HA

Ko
=

3]-8-8- 9 (allowable stress)

1<

‘cﬂ

H

)
B

X0

R4

A& (safety factor)o]2faL

Q =

g™, 8

LS|
=

(NDE)

3
=

o] Fiol uhet

==
K3
pu

o

}_

[e)
%, A%, ofaL, 7}

® &4 gvlel st

@ 4 A

2=
T

B (

15t} A

3

D $HAAA 7]

o &2 A Aot
(3) A& &£
3.4.3 3 &<

(1) A

bl 3

)
—_

el

§l_

o °olgEES W

==
=

[e)

Ao 54

)

—_
file)

ol
T
olo
oo

£y

o}
olp

ofp

0

]

—L
.

Fol
A

7(-]%5
o
=

=

ol A

=

Ho & sk

1
L

e A Al (elastic design)ol] ¢ 3F AHolXqtk
= A A (plastic design)

gt FxE AR

S

1

L

}

S

H o
=

)

A =

%
LS

[e)
A&

AAS Agne Azl Agel 7t

A 25h3] 7t dojd 4

T
T

EEE

g 3

]

o

1

25

olo



3.44 o]&

1
—
file)

el

w
o

M

™
N

el

od

ojn

o

ol

o] & & & (joint efficiency)o]

<0

wl

o
£

i

°©

o wstrt 4

o ol 1Al A

o

“

s 2718 dehls SRt o
2] el

A8 %

o

j=

3.5 £4 W&
3.5.1 £HA=
3.5.1.1 A&2

LHEAEE o
SRz e FEo wet tha xpolrp wAslER

o
A

<

ol
N
R
<

pN

X
ool

7

R

i
A

o

o
vze]

X

B

)

g,

<)

Q

a

i
=

F7bere] e}

i

pul

olo] o

1
L

A (back gouging)A|

o

3

B ; B2 0.1~0.2A(

ki

)

o

W = p(A+B)L/n

© 0.1A
:0.2A

ubs#, square, 0—gap 5

p  HZ = (g/m(1b/In.”))

KE
olo
™
il
K
B

—~

v

e
olo
e

0

:0.0080(0.29)
: 0.0086(0.31)
£ 0.0018(0.065)

i=]

S-—L
EIg=
=1
H

S/S

Ni
Mg

£ 0.0078(0.28)
:0.0086(0.31)
:0.0028(0.10)
£ 0.0047(0.17)

i=]

—_L
j=1

=1
H
SL—L

=

C/S
Cu

Al &
Ti



A 3% &5 AA
SAW $0.95~0.99
GMAW : 0.90~0.97
Ar+2%0; @ 0.98 Ar+25%CO0Oq : 0.96
COq 0 0.93 metal cored wire: 0.93
FCAW : 0.80~0.90
With Gas : 0.85 No Gas @ 0.82
SMAW @ 0.55~0.75
350mm : 0.55~0.65 460mm : 0.60~0.70
700mm : 0.65~0.75
A7) e et ol EoHYE st o v Fdst
= D/(1-L)
) D §FFEY FHF( =pAL, p HITH, A &HGHF, L 8454
(1-L) = &z3a& : £3A5 &9 )
3.5.1.2 Q49 17
G2 (reinforcement) ] ©HE AFEZQ1 AlLle] tha d@IEE 4 ©HA
0~20%% F7Fet71u, s|M E(Hobart)Abel ko] Glake] szo] ¢} M= (bead) Foll
£ 3.5.1.29 Zo] FAFE NIT FE vk @, FF vk Aele SRS

E2 ol g

¥ 3.5.1.2 QA Fold F7%F

Sl 0.071In. Sl 0.081In.

Hl= Z(in.) |F7FF(Lb/f)| Bl= F(in.) |F7HF(Lb/t)
3/16 0.044 0.207 0.058
7/32 0.052 0.311 0.085
1/4 0.060 0.414 0.112
3/8 0.089 0.558 0.152
7/16 0.104 0.702 0.189

0.847 0.232
1.138 0.310

3.5.1.3 &3 4ol A4t

o, 1o

53

ol
= =

i)

e A -840l Ak T4 £3 A5 (nominal pipe size, NPS)S& AF&3}4,



P

wA T | 2EA [SHAR AHNV)
(in.) (in.) Gn®/tt) | (nr/mn)
i WV Y 7
A T T
LR 7

54 A 3% &3 AA
FTAE AHe gy Zo] FAE ez g sty Ateler 3 74
L = nD
) EEAR A3 ARt 1D = NPS
FAL 7T A D = (RS4RI E)/2
3.5.1.4 7to] A&7
¥ 3.5.1.4XE= AWS Welding Handbookol 7|&% Aa & 45
Ak gbo] AbEAl F d9jdo]l F &RAAE AH(V) AR I3
gy, §HAE 28F(W)2 desk QA viaF(p)d &30
Ladol (L)l o= gA Ak
W = pVL/n
) 1 Ib/ft = 1.48816273 kg/m
R = reinforcement, S = root gap, F = root face
¥ 3.5.1.4.1 A &FH(90°, S = 0)
tia Zo] [ SRAZE AAV)| pggo) [SHARE A (V)
(n) | Gn¥/et) | (mi/mn) | (0D | (Gin®/ft) | Coni/mm)
3/16 0.34 18.2 1/2 1.7 91.4
1/4 0.43 21.1 5/8 2.5 134
5/16 0.68 36.6 3/4 3.6 194
3/8 0.96 51.2 7/8 5.0 269
7/16 1.3 69.9 1 6.4 344
¥ 3.5.1.4.2 Square—groove %]7] o] S (FHEH, S = 0~3/32)




A 3%

¥ 3.5.1.4.3 Square—groove Zt}7] o] & (Backing, S = 0~1/8, R = T)

24 %7 | root gap [EHAE AHNV)
(T, in.) (in.) Gn®/ft) | (om'/mm)
0 0.21 11.3
1/8 1/16 0.32 17.2
1/16 0.46 24.7
3/16 3/32 0.53 28.5
3/32 0.64 33.4
L4 1/8 0.75 | 40.3
¥ 3.5.1.4.4 Single V—groove %t]7] o]&(60°, ¥HEH, S = 1/16~1/8, F = 0)
v T 2EnA [FRARALV) | ny 27| 2712 | SHAZAH W)
(in.) ()| (in®/ft) | (oot/mm) | Cin.) ()| (in®/ft) | (oni/om)
1/4 1/16 0.81 43.5 5/8 1/8 4.8 258
5/16 3/32 1.2 64.5 3/4 1/8 5.7 306
3/8 1/8 2.0 108 1 1/8 10.0 538
1/2 1/8 3.5 188

¥ 3.5.1.4.5 Double V(X)—groove Zt]7] o] &(60°, ¥HELH, S =1/8, F

A T [ SHAR AV | ng 57| 8202 AHNV)
(in.) | (in¥ft) | (mt/om) | G0 | (in®/ft) | (ont/om)
5/8 3.0 160 1-3/4 14.9 800
3/4 3.9 210 2 18.8 1000

1 6.0 320 2—1/4 23.0 1240
1-1/4 8.5 460 2—1/2 27.8 1500
1-1/2 11.5 620 3 38.5 2070

¥ 3.5.1.4.6 Single U—groove

g7] o]&(S =0, F = 1/8)

A T [ EHAR ARV | ng 7|2 AF AHNV)
(in.) | (in¥ft) | (m/m) | G0 | (in®/6t) | (mnt/mm)
1/2 3.0 160 2 20.0 1070
5/8 3.9 210 2—1/4 25.4 1370
3/4 5.4 290 2—1/2 30.0 1610

1 7.9 420 2—3/4 34.6 1860
1-1/4 10.7 580 3 40.0 2150
1-1/2 13.9 750 3—1/2 51.1 2750
1-3/4 17.1 910 4 63.9 3450

0)



56 Al 3%

4 2

¥ 3.5.1.4.7 Single bevel—groove T—o]& (45°, ©HALA, S
wA =7 | SHAE AV mag =gy | E2AR A V)
(in.) (in%/ft) | (nm/mm) (in.) (in%/ft) | (mm/mm)
1/4 0.21 11.3 5/8 2.0 108
5/16 0.39 21.0 3/4 3.0 160
3/8 0.61 32.8 1 5.7 310
1/2 1.2 64.5

¥ 3.5.1.4.8 Single J—groove

gf7] ole(dH&H, S =10, F =

wa B4 | ERAE AV | mag = [ F2AE AFHNV)
Gn) | (Gin¥ft) | (oot/mm) | (G0 | (in®/ft) | (on/mm)
1 5.7 310 2-1/2 22.1 1190
1—1/4 7.9 420 2—3/4 25.7 | 1380
1-1/2 10.4 560 3 29.6 | 1590
1-3/4 13.2 710 3-1/2 38.2 | 2050
2 15.7 840 4 475 | 2550
2—-1/4 18.6 | 1000
3.5.2 7% 2y] §Fo)Lo AT 28 F
X 3522—3« AWS D10.12¢] 71%¥ a7 739
5 20go® I¥ 3.5.218 7@ 2] EFolLo Xgo|t)
a9 3.5.2.1 2 @7 EF0l

A =16 mm (0.06 in})

-

-

o] 5

0, F = 1/8)

1/8)

ol el e §3 A



A3 & AA 57
¥ 35.2.2 2 A7) EFo|59 SHAE £28F
Mominal Pipe Diameter Outside Inside Wall Weight of
Size Number Diameter (OD) Diameter (1[) Thickness Filler Metal
DN NP5 Sch. mm (in.) mm (in.) mm (in.) kg ]
40 1-1/2 5 48.3 (1.94) 45.0 (1.77) 1.7 (0.07) 0.009 (0.02)
40 1-1/2 10 48.3 {1.940) 42.7 (1.68) 2.8 (0.11) 0.014 (0.03)
40 1-1/2 40 48.3 {1.94) 40.9 (1.61) 3.7 (0.15) 0.018 (0.04)
40 1-1/2 40 48.3 {1.94) 45.0 {1.77) 1.7 {0.07) 0.009 (0.02)
60 2 60.3 (2.38) 56.1 (2.21) 2.1 (0.08) 0.014 (0.03)
60 2 60.3 (2.38) 54.8 (2.16) 2.8 (0.11) 0.018 (0.04)
60 2 40 60.3 (2.38) 52.5 {2.07) 3.9 (0.15) 0.023 (0.05)
60 2 60.3 12.38) 518 (2.04) 4.2 (0.17) 0.027 (0.06)
60 Z 6.3 (2.38) 49.2 (1.94) 55 (0.22) 0.032 (0.07)
65 2-142 T3.0 (2.88) 688 (2.71) 2.1 (0.08) 0.018 (0.04)
65 2-142 73.0 (2.88) 66.9 (2.64) kN (0.12) 0.023 (0.05)
65 2-12 40 73.0 (2.88) 62.7 (2.47) 52 (0.20) 0.041 (0.09)
65 2-1/2 73.0 (2.88) 62.0 (2.44) 5.5 (0.22) 0.045 (0,10
80 3 B89 {3.50) 84.7 (3.33) 2.1 (0.08) 0.018 (0.04)
B0 3 88.9 (3.50) 828 (3.261) 3.l (0.12) 0.027 (0.06)
B0 3 8.0 (3.50) 82.5 (3.25) 3z (0.13) 0.027 (0.06)
B0 3 85.9 (3.50) 814 (3.2 38 (0.15) 0.036 (0.08)
80 3 8.9 (3.30) 51.0 (3.19) 4.0 (0.16) 0.036 (0.08)
80 3 8.9 (3.30) 79.3 (3.12) 4.8 (0.19) 0045 (0,109
80 3 40 8.9 (3.50) 77.9 (3.07) 5.3 10.22) 0.059 (0.13)
80 3 8.9 (3.50) 6.7 (3.02) 6.1 (0.24) 0.068 (0.15)
80 3 8.9 (3.50) 76.2 (3.00) 6.4 (0.25) 0.073 (0. 16)
B0 ¥ B0 (3.50) 4.6 (2.94) 7.1 (0.28) 0.086 (0.19)
90 312 1016 (4.00) 95.2 (3.73) 32 (0.13) 0.032 (0.07)
a0 3-142 101.6 (4.00) 93.7 (3.69) 4.0 (0.16) 0,041 (0.09)
a0 3-142 40 101.6 (4.000) 504 (3.52) 6.1 (0.24) 0.077 10.17)
90 3-12 1016 (4.00) BE.9 (3.50h) 6.4 (0.25) 0.082 (0.18)
a0 3142 101.6 (4.000) BE.7 (3.49) 6.5 (0.25) 0.082 (0.18)
a0 312 1016 (4.000) 86.9 (3.42) 1.3 (0.29) 0.104 (0.23)
100 4 114.3 (4.50) 106.4 (4.19) 4.0 (0.16) 0.049 (.11
100 4 114.3 (4.50) 105.6 (4.16) 4.4 (0.17) 0,054 (0.12)
100 4 114.3 (4.50) 104.7 (4.12) 4.8 (0.19) 0063 (0.14)
100 4 114.3 (4.50) 104.0 (4.00) 5.2 (0.20) 0.068 (0.15)
100 4 114.3 (4.50) 103.2 (4.06) 5.6 (0.22) 0.077 (0.17)
100 4 40 114.3 4.50) 102.3 (4.03) 6.0 (0.24) 0.086 (0.19)
100 4 114.3 4.50) 101.6 (.00 6.4 (0.25) 0.091 (0.200
100 4 114.3 (4.50) 100.0 (3.94) 7.1 (0.28) 0109 (0.24)
100 4 114.3 (4.50) 98.5 (3.88) 7.9 (0.31) 0.122 (0.27)
100 4 B0 114.3 (4.50) 97.2 (3.83) 8.6 (0.34) 0.150 (0.33)
100 4 [LL] 114.3 (4.50) 92.0 (3.62) 11.1 (0.44) 0.227 (0.50)




58 A 3% &3 AA

Nominal Pipe Diameter Outside Inside Wall Weight of
Size Number Diameter (OL) Diameter (1) Thickness Filler Metal

DN NFS Sch. mm (in.) mim (in.} mimn (in.) kg (Ib)

125 5 141.2 (5.56) 1333 (5.25) 4.0 (0.16) 0.059 (0.13)
125 5 141.2 (5.56) 131.7 (5.18) 4.8 {0.19) 0.077 {017y
125 5 141.2 (5.50) 130.1 (5.12) 5.6 (0.22) 0.005 (0.21)
125 5 40 141.2 {5.56) 128.1 (5.04) 6.6 (0.26) 0.122 (0.27)
125 5 141.2 (5.56) 126.9 (5.00) 7.1 (0.28) 0.136 (0,300
125 5 141.2 (5.56) 1254 (4.94) 7.9 (0.31) 0.163 (0.36)
125 5 141.2 (5.56) 123.7 (4.87) 8.7 (0.34) 0.190 (0.42)
125 5 80 141.2 (5.56) 122.2 (4.81) 9.5 (0.37) 0218 ((.48)
125 5 120 141.2 (5.50) 1158 (4.56) 12.7 (0.50) 0358 (0.79)
150 6 168.4 (6.63) 160.5 (6.32) 4.0 (0.16) 0.073 {016y
150 6 168.4 (6.63) 159.7 (6.29) 4.4 (0.17) 0.082 (0.18)
150 6 168.4 (6.63) 158.8 (6.25) 4.8 (0.19) 0.09] (0.20)
150 6 168.4 (6.63) 158.1 (6.22) 52 (0.20) 0.100 (0.22)
150 6 168.4 (6.63) 157.3 (0.19) 5.6 (0.22) 0.113 (0.25)
150 6 168.4 (6.63) 155.7 (6.13) 6.4 (0.25) .136 (0.30)
150 6 40 168.4 (6.63) 154.2 6.07) 7.1 (0.28) 0.163 (0.36)
150 6 168.4 (6.63) 152.6 (6.01) 79 {0.31) 0.195 (0.43)
150 6 168.4 (6.63) 150.9 (5.94) 8.7 (0.34) 0.227 (0.50)
150 6 168.4 (6.63) 1493 (5.88) 9.5 (0.38) 0.263 (0.58)
150 6 80 168.4 (6.63) 146.5 (5.77) 11.0 (0.43) 0.336 (0.74)
150 il 168.4 (6.63) 143.0 (5.63) 12.7 (0.50) 0431 (0.95)
200 8 219.1 (X.63) 211.2 (8.31) 4.8 (0.16) 0118 (0.26)
200 8 219.1 (8.63) 208.8 (8.22) 5.2 (0.20) 0132 (0.20)
200 8 219.1 (8.63) 207.9 (B.19) 5.6 (0.22) 0.150 (0.33)
200 8 20 219.1 (R.63) 2064 (8.13) 6.4 (0.25) 0.181 (0.40)
200 8 30 219.1 (R.63) 205.0 (8.07) 7.0 (0.28) 0213 (0.47)
200 8 219.1 (8.63) 203.2 (8.00) 7.9 (0.31) 0.254 (0.56)
200 8 40 219.1 (R.63) 202.7 (7.98) 52 (0.32) 0.268 (0.59)
200 8 219.1 (8.63) 201.6 (7.94) 8.7 (0.34) 0.200 (0.66)
200 8 219.1 (B.63) 200.0 (7.88) 9.5 (0.38) 0.345 (0.76)
200 8 64 219.1 (8.63) 198.5 (7.81) 10.3 (0.41) .395 (0.87)
200 8 219.1 (8.63) 196.9 (7.75) 11.1 (0.44) 0454 (1.00)
200 8 80 219.1 (8.63) 193.7 (7.63) 12:7 {0.50) 0.567 (1.25)
200 8 219.1 (8.63) 190.5 (7.500) 14.3 (0.56) 0.698 (1.54)
200 8 106 219.1 (8.63) 188.9 (7.44) 15.1 (0.59) 0.771 (1.70y
200 8 219.1 (8.63) 187.3 (7.38) 15.88 (0.63) 0.848 (1.87)

S22 &8 (operator factor)S A ZAA 7ol thal ol IAAZF T
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