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SELECTION OF MATERIALS

Selection of malerials for a specific application
requires & knowledge of current industry-wide practices.
Research organizations are eonstantly seeking im-
proved methods for handhing the ever increasing prob-
ferns encountered in the fluid transportation of modern
dustry.  Pressures oow cover the range from high
vacuem to severzl thousand pounds per square inch.
Temperatures of —300°F to 1506°F are now en-
sountered rather fraquently and these extremes may be
eveceded in  tomorrow’s discoveries. Solids, semi-

Pipe and Tubing Materials

solids and slutries are conveyed in piping with consider. 5
able success. Al manner of corrosive fMuids angd ‘{J“
solvents are piped with comparative ease and safety, B

The entire piping Industey has met these challcnging ;
problems with 2 wide assortment of metallic and ngp. o
metaliic piplng materizls and protective coatings. L

The severe service conditions found in main steam, [
and reheat lines of eentral power stations hove beep [ |,
auceessfully handled with a variety of matenals. A fo
list of piping materials available is shown on this page. | %
s

AS T Designation

‘ Alatorial and Cotnmen Name l

—

General Applications”

.

CARBON STEEL

—

Biexm and waler piping as encountered 1o Steam

-

Power Plant piping such 2z mam steam hioes, biced
steam tines, boler feed lines, boler Blow-aff lines, dram
piping; up t¢ T3° F. Nan-eorresive gas and aw Jmes

In process pIiping.

——— e e

Wekded | A-53

Elgetne Hesistant Welded _A-133
A-l3d

Electrne Fusion Welded Al
A-LAA

Saarmless A-53
A-106

Spiral Welded A-Z11

LW ALLOY STEEL
Carbon Moly A-335 Pl

For services where temperatures are above 750° F as
encountered W bagh pressure and tumperalace man

145 Chrorns - Y55 Aloly

A-335 P2, A-300 FP2, A-153 A-3574

1%, Chrame - 4ot Moy
155z Chrome - Y50 Moly

| A-333 P12, A-308 FPLZ, A-155 A-3878
A-335 PV, A-309 Fi'll, A-158 A-3§7C

2L Chrame - LS5 Moly

A-335 P22, A-360 FP22, A-155 A-337D

sleam and rebeat hues  The particalar selection de
pends on operating temperaiure and carrosion eoo-

siderations,

INTERMEDIATE ALLOYS

—

Processing s encountered in Ol Befineries, air pre-
heaters where hghly carrozive or oxidiziesg oonditisns

exist, catalytic proressng tnits,

4047 Chrorme - 449 Maly A-315 s
4-65, Chrome w/Silicon A-335 Fab
1-8%, Chrome w,/ Tilamuin A-335 P
4625 Chrome w /Columbiom | A-335 P
7% Chrome - M50 Muoly A-335 P7
554 Chrame - 15, Maly A-3d5 M

]

AWM, Nickel seamless and

resistant welded ASTM. A-333 Grade 3

Law temperature process puping where resistance
against high smipact values are required.

__

STAINLESS ETEEL
18<% Chrome - B, Mickel

A-3I2TPAM &L H & L, A-358 TP 3

Piping for nuclear and (ossil Central Ststion work,

185 Chrame - 1267 Nicke!

A-312 TP 318 & H & L., A-258 TP 3106

radignt superheaters, internal combushion engine exhagst

v

18% Chrome - 2%, Nickel A-312 TP 317

-312TP3 & H

1855 Chrome - 105, Niekel

PipEs, CONmsIon Tesistince services.

A-312 TP 347 & H, A-358 TP 347

S

18% Chrome - 105, Nickel
COFPER PIPE B2 Process zteam, awr and waler pipnog.
COFPEN TURE | B.B8 " Inetrumestal bhnes and domestre use.
Corrosion rensfance

ALUMINUM ALLOYS

and GELLA respechively

These alloys are available in 23, 35, 25, 245, 525, and L5 or under
AST.M. Chemical desighations 8904, MIA, MGITE, CO424, GRIDA

SRrVICEy.

=]

* Genersl applicstns are subject lo the varicus code limitations, and specific service conditiona.
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covered mn suceeeding pages,

If stractural stabaliy 1s a fagtoc of cousideration, the
limiting temperafure i goneral practice for wse of
farbon Steel i 730° F and [or Carbon Moly Sieel is
g30° F, whereas, il stability 15 not to be considered
o))-1008° F foc Carbon Bteel and 930-1050° F for

Flanges, httings, bolting material and gaskets are
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spici] servyees,

for short time service between 1200--1300° F ang
Austemitic Sieels have been used up to IHN° R fior

In (hl Refinery work the “Chrome Steels” 44,
7%, 955, and (3%, Chrome, have found cnnsndemhh
favar for high temperature service for oxidation gpy
COCTOSan Tesisiance.

Carbon Moly  Steel are  the Lmiting  tempers- Builable materials for the sub-zero or low temperaty, !
Y tures. gpplications include fine grain carbon steel, nickel sty
A5 Temperature ranges 43 practiced in fossi! type Central alloys, and austenitie stamless stesls, .
'ﬂi Fower Stations for Low A”D}" Bieels are: % Chmme The corrosive conditious found 10 the chemiea] ond .
\ 1 Mely 730-850° F, 1 Chrome } Moly 830-975° process industries bave been successfubly overcoree wi, !
8. 1} Chrome 2 Moly 900-1000° F and 21 Chrome | ‘Lluly '
up 0 2 design maxiwum of 1030° F. :
The Intermiediate Allovs have limiting temperatures '
i L]
-t Fitting and Flange Matesials
d! S — —
"‘; ‘ Classification _ MMatena] Epec:ﬁc_n_t:?_n_ k __I:?fff,“s"‘m Spt‘.‘r'lﬁt‘ut_ntﬂ | Genis: al Apphcanong
im T IRON
: Seoeard Fatiings ASTAT A2g AMSI BIS4 -
‘ \ ————— Btesm, =air, gas and odl pmung‘ t
ASTAL A ANSIBIS T ot uver 40T F, E
| 1| Fianges and Flanged £25-800 th) :
alll 1
"~ NALLEABLE 110X
e ANSIB163 .
‘.:rruucd Fititegs aoed Flanges L ST.AL A7 or AT {150-300 1b) Alr and gas piping belaw §50° F
{_\‘-:I‘ Lkliﬁﬁ‘ﬁlﬁa T T T T Steam, :.;taer power, Tefinery and
Eerewed . LV ASBTM AN | Efs piptng up to 750° F ot in fxeess \ i
Flengod AET A ALS & ARG ANS! BI6.3 aceording to sdjusted rawngs an :
*A S AL Ble.
FORGED CALBON 5TLEL
Birewed ABTAM AlRS ANGT BIGS Refinery, gas, power B-;“ﬂduﬁl:;l
Flanges and Flunged Fritings 3 BTN A105 ANSIBIA S torrouive piutg up to THE F.
35T 5 ALsL ANSTEi65 ———| Above 150 F afloys ase uses.
WELDING-CARBON AND | Carbon_steel for steam, water.
ALLOY 5TLVL pawer, refinery, gas and neo eor-
Burt Welded Fuitings ] ASTA Aadgy __ANST B1E9 rosive piping up to 730° F. Abave -
Sacket Weldin, snd Threaded Fitungs | AR TS A103 ANS[ BIg.11 750° F alloys are used.
BRASS DI BRONZE -
k. Berewnd Fitng AST M B ANSI B14.15 Steam, water, gas and oil pipin
L‘ g C125.250 11 , Water, gas piging
Srrenud Planges And Flaged Fittings | 3 ST W B62 (150m) | ANSTBi6.24 A5 T M. BGL up to 500* F
_ . ANST BI8 24 LATM. B2 up to 400° F
| Sigr Fitings 6T M B ANSIBI6 18
1| | ALLOY STELL -
— Cimt ASTAL AT ANSI B16.5
e . _— | J— —_— | Hgh rrmp?mture and pressuee
“orged ———— e steamy, oil and coreesion TensTANME
- _— _\j_'l_.l‘_}ﬂﬁ_____‘ A NS 3155 ____\I servicrs The partwulsr sbsction
w Srainless i ARTM AlR2 _ A e 1o mr_hr _ depends on uperatang emperature
Heat Wegiztane VXET W 207 AT e o order , 4nd corromon consideratiung
T S '
"f‘:? fer hirm-’" W g-sl.;hh-;h{-..[ standards ‘ With eapper pmu ,1r||.l tuin_
'LH A -.L Y - With -\lmmmum ipe belan
.‘a: erwed Fittings and b!.tngr--; o establishel standards ' e ¥ |
" Adopted as ANSI Standard
Jiet;

(4%

——————



Yy

- M AThm R
wfnit AU LT "'m"'ﬁ'm'w:"'\-u“‘:#“q R

Loy

Ve

FIFING MATERIALS

www.iran-mavad.com

Ao Grodize g (boedl @2 ye

e

g variety ol inetallic and non-metallie piping materials,
[a the interest of cconoiny and simetural strength
any of these materials are apphed to piping by the
techniques of cladding, plating, lining or coating. The
table of pages107 to 112indicates Lhe relative resisiance
of several piping materials to the corrosive effects of
certain chemical substances which are commonly
encountered in this class of work.

The severe erosive sffects of slurries and semi-selids
is adequately offset with the vse of soft rubber linings.
The true measures of proper material selection are
sifety and economy. I{nowledge of the research and
practical expetience of the piping industry is the ey
to thua objective

Pipe and tubing is made in the following materials
in addition to those materials shown in the table.

Lsez

Piping Matoruxt
Admiralty Metal Corresion Hesiztance
Brass Corrosien Desiziance
Bronme Carrgsinn Resgtance
Cust Jrou Underground water and gas —

Corrosion Resistanoe
Corrotion
Linderground Sewer
Cndenround Sewer
Corrosion Resistanes

Cemernt- Aslwstos
Cloy-Sewer (Witrified Clay)
Conreele-Seaer

Dowmetal

{ilass Corromion Resislance
Hasrellay Corrogien [Lesistance
Lendd Corrozion Remziance
anet Carrosion Rezstance
Mnntz Metad Corrogion Hesistance
X whrome High Termperaturs and

srrosion Resistance
Corrosion Resistanee
Cotrosion Resiztance
Carrazion Besistance

Niekel-Copprer-Sine
Nickel-2langanose

Fiping A gterial Lisen

Rubler Corrosion and Eroson Tlews
Tin Non-Contaminatng Faoee
Woad Corroston [Hesiglance

Zinc Coranan Lteyistanee

Bolting 5

For the average low and medium pressure wstafly,
tions bolts are made up in staggered sequence wit,
open end wrenches which will usually result in ade.
nuately ftight joints. For the high pressure ang
temperature joints it becomes increasingly m.;,.i%
important to make up each stud to a definite tensish
Torque wrenches are sometimes used for Lhis purpoa,

In exceptional eases where a more positive method
is desired the studs may be tightened ungil a definite
elongation has been pitained.

Far this conditton an initial cold tension of 30,000 1
35,000 PST in each stud is recommended.  Since the
Modulus of Elasticily of stud materizd is 30 x 108

PRI a tension of 30,000 P5SI would result wn & unit
elongation of M = (.00 inchey ieh anI
4 YV ET e tnchey per e

effective Jength. The effective length is the distane
Leiveen nut faces plus one nut thickness, Specs
slods with ground ends are required to make microm-
eter Teasurements for this purpose.  After the jomt
has been in service periodic checks of the aetusl cold
lengths as compared with the tabulated lengths will B
detect uny permanent elongation of the studs  Perma- P
nent elongation will mdieate over stressing and creep. B
When these conditions become severs new studs may be B

Flastic
Parcelnin Corrosien Resistance o ;
Leinforced Concrete Underground requited Lo properly malntain the jownt.
Bolting Matenal
r . Material Dnmensianal .
Material and Appesrance Specifcation Threaded to 5;‘;;::1:?“ Applications -
. o ANSE B12.2 Hex. Ceneral
] .
Steel Machine Bolts and Nuts ASTM. 4307 | arsisuLi ANSI B182 Hewws Hes o
N High Preszure |
Nuts for Carbon und Alloy Steel ASTM A-194 ] ANSIBII | ANSIBIS2 | Tcmszr{it-ul‘c
. s High Pressurc
Adloy Steel and Srainless Steel ASTM, A-193 | ANSIHIT | ANSIBig22 and
Belis and Slods Temperals?
I _ ——
Allay Sicel Bolts, Studs and Sind Bolks ASTM. 4-320 | ANSIBLL Law Temprratur®
l Nuti for Alioy Stee) Bolts, Studs and Stud Balts | A ST M, A-184 | axsipry | ANSIBZ Heaw Hex Herviee _J

* Adopted ax ANST Standard.
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Gaslets

Standards of design and material for gaskets are ANS{
B16.20 for ring joint gaskets and ANS! B16.21 for non-
metzilic gaskets. A wide assortment of metallic and non-
metaliie flat ving or full face paskets are available for the
wide varety of commercizl applications.

(Gasket materials are usually solter than the flange
faces it order (o preserve the (lange. The gasket is
therefore expendable for continued making and brezking
of the joint. In most “soft” gaskets their mechanieal
gtrength is low, diclating a minimum  thickness
ronsistent with adequate sealing properties. Extremaly
woft materials, such as rubber, are made fuli face o
reduce vnt pressure and miniimize erushing. Flat ring

Gasket Waterials

gaskets for raized {uce flanges have an outside dj,
which matches the ingide edge of the bolts or studs, TWEE
inside diamneter 15 deterimined by the size of the “holghin
the flange plus an allowance for distention inwarg i
time of make up. This allowanee varies with d;ﬂa.
materials making it necessary to rely
recommendations of the gasket manufacterer. Ty ;
and groove and male and female gaskeds are cut {o §it fhe
famale part of the union. o
Modern design practice tends toward theehmmamﬂ;{
flanged joints with the substitution of al) welded jing?
This pracedere overcomes the flange maints
problems,

Flutd Applicution

Gasket Matenal

Temps up o 1000* F
Tetnps up lo 0MF .,
Temps upto IO F. ... ...
Temps, up to 1000 ¥

Tempe. uplo WO F.... . . .. ..
Towps upto IGO0 F ., .. ...
Tempe up ta 750° F

Tumps up to 00* 1"

Teinpa up to 6007

—_— e ——

otoam (Thygh Prewine)

Spueal Wound Comp. Asboatos

Hteel, Coougaied or Platn

Monn), Corrugated or Piain

i{ydmpmn- Anoealed Furnuture Tron

Stawnlesa Steed 12 to 14975 Chromuuny, Corngated
lngot Tran, Special Iimg-T} e Joint,

CoTip. Asbostos

Woven Asbestos

Capper, Cormugated or Plain

Tenps wp ia 220" ¥

Hot —Alneclige and ligh Fressures.

Hteanr {Low Pressare)

fled Rubber—Wire Inserted

Black Rubber, Red Rubber—Wire Tnserted

Temps, up to J300° F

Warer Hot—Low Prossures .. Brown Bobber—Cloth Inserled

Lot _ . .- Comp, Asbesios

Coll ftod Rubber —Wire tnserted

Cold .. Rlach Rubber .
Water Cald, . . L ..ol Hoft Rubber K.

Cold .. .. Ashesko: TR

Cold Brown Ttubber—Cioth Lnserted . &N

: Temps up ta 7507 F Comp. Ashestos . k-

Bl (Uot) Towpes upto WORFEF. . 0 .. ingat Tron, Sposial Ping-Type Junt -k -
Lk (o) Temps up ta212°F . Cck-Filer <

Yeoprene Comp. Ashestos

. — : -
Temps. up 1o 730° F Comp. Ashestos P
Tenges up to 220° F, . Red Muhber .
Temps. up to HOO™ I . Spiral Wound Comp. Asbestas W
Tewpe, up to 1HM0° F Asbestas—dletallic

Treups up to 730° F B Conmp. Asbestos

Troge up te LWHE 1 Woven Ashostin

Tempa, up to 220° 7 P Babher

- - 3

{Vanes e seetion on Corroson
Tt or Coled Minural Aewds

Shert Lead or Allar Steel
Comp, Bive Asbextoz
Warrn Bl Asbostos

Temps opto 1000° B
Trape up e 700° F |
Wenk Soluton

Han

Cohd

I

Asbostos—Melalbic :
Coop Asheston 1
Reud linbber
Thun Aslestas
Shaet Lead
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de i iame, CORROSION
"5
he qj;{;% Clorvosion oceurs when an el:ectric porkential fﬂ_rccs These matjermls innllude the st&in]es% steels, lead, nieks!
”a"dﬂtnf ions of the eorroding Inmtcnal ints aqueous m?lulimfl, copper, t{n, aluminum, aod their g]lays. .
R dl'ffemi'i This reaction will contipue so Jong as the material is in Plastlc, nrunera.l, and other non-metallic materials gy,
EY [T po contact with water, or water vapar, ﬂ:lld the material ingluded in this group. _ .
F. Tonmt remains anodic {negative voltage} to its enviranment. FProtective coating, cladding, lining, plating ang
tmm&;‘é The voltage may resnlt from, (1) the elestrods potentisl painting may be readily adapted to iInternal &ng
% of the material, (2} external sources, or, (3} from s exterual protection of the léss expensive base materialy
inat:'on“-} combination of the two. Blecirode polential is the Coatings include cement, asphalt, 1t,ar, and waxes
led imﬁf sharacteristic of any material to be anodic (negative) Cladding with s‘tainless steel and lining with coment
11&;;3,“:3 or, cathodic {positive) in relation to other materals, mubker, porcelain, plastic and synibetic rubbers o

i The rate of corresion may be economicaily retarded
£ by

1. Belection of costlier “cocrosion resistant’ material.
o Application of protective soatings.

¢ 3. Deactivation of the corrosive fuid.

. 4, Cathodie protection of the base material.

s

"

Piping materials are subject te internsl and/or
external cetrosion  Internal eotrosion can usually be
predicted and condrolled since the aature of the Auid is
known. External corrosion iz the more diffieult to
foresee due to the variety of atmospheric and soil con-
ditions which inay exist around & single pipe line.
Noiable among these are the siray currents and acid
sails encounteted by underground lines.

Corrosion resistant materials are vsually best adapted
to specifie wniform conditions which can be predicied.

CHEMICAL RESISTANCE OF FRIPING MATERIALS

Varioys

plating with metals offer many possible solutions tf:.
COrreslon resistanee. f

Deoxidation or de-activation of the corrosive fluid
may be economically fustified in many process applics.
tions. An example of this is the deaerating of botler
feed water. .

Cathedic profection of piping has been successfully
applied ta some vederground installations by imposing
n direct eurrent positive potential to the pipe in relation
to the ground, A more recent commercisi application
of the same prineipal iz the use of an expendable anedic
material tn mildly corrosive systems. !

The following fable indicates the corrosion resisiant
qualiities of same of the more common piping materials
to various chemical reagents  More detailed informas
tion 1z available from the chemical supplier or from the
manufzcturer of the varioes piping matenals, :

G-Gond  D-Depends on Coodition

F-Fair U-Tnsuitabia s
Ex Red L o Eiw Siéui.ult"ss . ) Matn- N:altu-l
. b re . 2 asl - r- toels b ronghi Tal -
Cheniral Donpduisliuﬂns M:mi— Frage) Tron peE Lead | 127 | Manel Trow iGlassf (e, ol
nam Bteel 304{316 (347 R biher | Fubiber
Acetie Arnid AllsZ- R [ plae D [ ;
181; 12 (¥
¥ -F Ve b w1 D -
3% serated; A6° r
F—SU%T: unmerated; G
Starage iz
Gilacial: boal [ Fl
A B I
Acetic Anbydride [t 4 -Fl It ]| G [ [ iel
Bl f [ 1
colone C_ 114G ﬁﬁ_‘ gl g te 1G] G G ! F_]
Acetylens G| 3 13]G [ [P Eti
K i3 S-S - o A T Y il G [ O] G
Alum i- [v 5] T [rll 53] 1 {3 i
10°%: bagl I v
iy m Chlerids D_ED ) R Gl b e B AP
uminym Flyende I D D1 D
miougp 8 F_| F-i; L g (ol G [ I+
' I} F-D G G G o1 ¢ 0 |
Ammonia Dy [ Y —
Aojat T_ i
F 0 14T ) c__1 0] o
2 75 00 L a
ancenirated ; F° Ax

1. The informatson given o this tobte has been tubulated frooe various refesences, for use as & gencral guide. Pefore speefia applbﬁlﬁ“;
e rrade wll service conditions, such as preasures, tonperatures, coneeotrations, apersting ovctes, #te., should bo reviewed with the manuf .

or {abnecator

* Gpaces lefl blank 1o the "Exposure Conditions™ colume, 1odicats information on exact test conditionz vnavaitable,
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CHEMICAL RESISTANCE OF PIPING MATERIALS {Cuntmued} F-Fair U—EnE:it.-u;Ie
[ 5 Law Brainless Nata-
. 25 -
S I wpoagre i | Tted |Cast | Cop- ar- |, Ftecls Wraught| - Tal by
Chemi-yl Conditiona 'J:]::u:]_ Brass | lron ] per Lead Lwan Aonel Imi;g (ilass Hard 8’-‘:‘1}:,’
" Steel 304 316 (347 FLubler [, |
mmenium Cldoride [Dier Powders [ T K
A = [ [ 1T D I» (] BTDTD {i [¥] {F ":La: A
L bt [} ~l
S0 bl Evap, ]
216°F G o :
piatlivated al J0° (] [ N
Amnonilm |
- F lUlalulc|n]l pig|g ol n -
i [ O [TV r I N | KN O I 6 [ [ G_':&
Ammooigm ]
| Phosphate I iprig i i) G lelagla £1 o G-
AmNoTitm T
Sulphate bt Max; B L] [ Clala
- D-F1 I [ [ CTiG [ iz T m
Fat. + 555 Sulplunc,
130°F {
L0z - [anit [H GID T
Ayl Seetate %] i oI I TGO [ 7] ‘:g:
Amv] A lmghy {1 [ [ [ [ T} 8] Lr [ Gdr [H F H
Aualino, Aoading O 4 [H LJ 1] ir Lo Th [ [ LI
Annling Dves i) |1 [ [ 5 1)
FAsphalt 0 oTin G o TG G i 7
Baritan ﬁlllari:le 17 D /gD I G G-DG-IYa-I {: : [ -
Banum dl d'd& ] {(_; ]l.:JI LI B Lr [ :
gy Rgi[! il r ir I (& I GG [
Hap [#] Lr L (& OOt ]
HiEar Linu Lr [} [H [H [ [t I [ |
21, -
petrolewm sihar, E
phthyy c Cliclalop (&} Glo o o i U .
%ﬁL [¥] L7 La ir LY [H s | TG [ [ L 1T -
v auiphaie T
AR T F 4 ; K L] {4 .
s Fnmare Gas 7 1T [H D ¥ [H] (r I 3
¥ i ¥ [ [¥ ClIGTaG [ (: [H L L
Bore Arcid [H [H T [ [ L Lx RN i ir [
L 207 JIMEF ii ] ]
Bromine - [ [H i U0 12 I Ik
Dy 01 1) (K] ir :
g I K] i
il?.m:EI ¥ T [ G g C g I{':E [ 3 d
1=iv Aretate [H ; R i i i G G 1) [ii
Ly .IEulml,
|_Buiang T G [ G| G F O IG | oo o T 0
%ium B-ﬁﬂghltg i) Uluv | o F F l|Glalag &) D ¥}
Aleinm Chinrde — LK | S (& [&] DTG ir H (&}
- Coin Lvap, 160°=
L IN°F G
-&Eﬂmﬂ_y_dmug_ b (e ETRE [ [} FIGCTF (&} I’ ¥ i
um
“Hypochinrte I il
’ . FOrnn [ DG Th Ir Fin
. Eg.f.!.mufm Cl;
o°F . G
fiver 3 . max [ree
N U
NI F 1D GID
7 i inger TIF agitet on = r 1} .
[ T )
e Suear Ligyors [ [ I PR O K¢ G G
-&:{Emmﬁmde ¥ 1; G lGtGra T
Aron Drigadda Dy i L | G 16 i | G Lo T{Ta (]
- Wel, F | KA [ [} GG F 1 | o ]
t ' [Hot £ i FI LG D A 5 H I (¢ D i
n
Eletachlorde D2 n:pinlrlpl g nlplp Gl U 11
ig Anjd [ 7 DI U1 B G G| 3 A i3
Laastor O] i F [E (5 [H

rica

*Bpace: [aft blank in tha

L The information given in this table has buen
A :ﬁ-ﬂwwﬂ conditions, such pg Prosmurey,

tabulated fram various relerences,
Lemperatures, concen braliois, gparat)

for use a8 & general goids.
ng cycles, ete., should be reviewad with Lhe mmnulaciarer

"Exposure Conditinas' eolomn ndicato information on eract test rondilions ynayald ahle.

Belgre epecifie anplications

U % Ry W B e e T

=

FT T




www.iran-mavad.com

Slgo pwdize g ligmaiily g o

PIPING AMATER], L3

i
i
CHEMICAL RESISTANCE OF PIPING MATERIALS (Contimed) A I
— L e
h—' - 28 Tted les " é.mv S;;un]]esa Mvatiz- Maty s
B Xposure . Cast Wlep- ura Stnls Wroypht, . ral 5
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PRESSURE — TEMPERATURE RATINGS

PRESSURE — TEMPERATURE RATINGS OF PLAIN END PIPE, OF TYPES
COMMONLY USED IN POWER PLANT PIPING SYSTEMS

such as thinoing due to bending. The aflowable stres
vafuss and farmulae wsed are in accordance with al
addenda, interpretations, and/or revisions applicable
these codes in effect Dec. 31, 1975. Pipe wall thickncsses
and weights are as given in ANSI B36.10 — 1975 and
ANSI Bi6 19 — 14975,

Pressure-temperature  ratings (atulated on  the
¥ following pages of carben steel and low atloy steel pipe
commonly used in power plant piping systems within the
seape of the Code for Pressure Piping. ANSI B31.1 —
1973 and Section I on Power Boilers of the 1974 ASME
Pailer and Pressure Vessel Code. No allowanees have

E % been included in these ratings for fabrication tolerances,
i 3 The following formulae were used for the pressure-temperature ratings pubiished in this builetin;
=
(L3 4 g3l.1 — 1973 Fiping Code, Paragraph 13 ASME Power Boiler Code, Seclon [, Paragraph PG27 2.2
a
N p o _28E = 1) - poo 2. — O
¥ CDe— 2yl ~ .14 i = 2yt — €}
-3
r Where ¢, = Minimum pipe wall thickness in inches (87%% of nominal wali thickness)
v E P = Maximum internai service pressure in pounds per square inch gage Where the caloulated maximum
! allowable working pressure exceeds an even unit of 10, the next higher unit of 10 vy bie nsed.
L D, = Outside diameter of pipe in inches. .
1
£ = An efficiency factor for longitudinal welded pipe. Pressure-temperature ralings shown in ths balletin
are based on E' = 1.00. Reference must be made ta the applicable Code to determine the £ factor for all pips
other than seamless.
5 = Allowable stress in material due to internal pressure, at the design temperature, 1n pennds per
squitre 1neh.
3 *'C’ = Allowance for threading and structural stability.
E 065 inch for i to 3Y% inch pipe size
1 000 for 4 inch pipe size and larger.
E *A= 000" for plain end pipe, or depth of thread or groove for threaded or grooved end pipe
"MOTE. o allowance has beer made hatein for corrosion andfor erasion — if sach aligwanees are required, 25 determmed by thadesigner, they ghalb be
added ta 07 in the apphieable formulae abore and the reduced alipwahls prressurg caltylated thereunder
¥=a coelficient having values as follows:
E Temp. °F 900° and below 950° 1000° 1050° 1100°
Farritic Sieals 04 05 0.7 0y 0.7

ROTE: ¥ may be interpolated between the S0°F intervals in the above fable

Section [ of the Code for Pressure Piping states: “(1)

stress values arc not given at the same temperature N
Upon prolonged expasure to temperatures above T75°F,

both the Code for Pressure Piping and the ASME Boiler

-

the carbide phase of carbon steel may be converted to
Eraphite, and {2) upon prolonged exposure to
lemperatures above 875°F the carhon phase of Carbon-
Malvbdenam steel may be converted to graphite.” There
are similar limitations in Section I of the ASME Boler

€. In view of these limitations, pressure-temperature
ratings are not tabulated in this bulletin for temperatiyres
above these values. Alsg, pressure-temiperature ratings
are not tabulated for temperature lovels where atlowable

Code,

The applieable Code should be checked to assure that
aselection of pipe o any specilication s within the code
limitations.

For permissible aliowaneses for variations in Pressure
and Temperature, reference shonld be made to
paragraph 10224 in the Code for Pressure Piping and
paragraph PG-58 in the ASME Bojler Code.

NOTE. Pressuretem peratire ratings tabulated on the following pages can be wawd under ASME Koiler and Prevsuse Vessel Code Secnion I for piping 47

rotrinal sizne and larper

2~ st
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PRESSUJRE — TEMPERATURE RATINGS
OF PLAIN END

Scarnless Carbaon Steel Pipe 1o ASTM AS3 Grade B and ASTM A106 Grade B

ARy

L

iP

TEMPERATURE. DECREES F. —— 20 T 650 T 150 5
— .
ALLOWAERLE STRESS -8 P51 —— 15000 14304} 12,900 LRG0
e P
Pipwe Wrail
Bize Schedule Wall Thicknmis Maximum Warking Pressure, US1
Inche Number Designation Inches
—
U 8TD {109 3143 3568 3219 2537
Iy o X5 0147 LR SO0 4517 4144 i
{Lh3-4n 160 - 0 188 B952 &665 G012 5533 -
- XXs 02H 1283 11585 Lgs5i i | 2
10 5TD ol 3054 2916 2631 2317
5 Bl X3 154 430 4005 e IR
LN 164 - n2in B 26 126 RAUn TR
- h§ 3 D.0R g7 269 BALg -_{ LT
40 21 [N 2R bt 2714 2449 240
t w X5 1.174 i P Eri 305 FLdt
(E.215} [[21] — Al 3R 5495 4957 1553
- XS [ E L 845820 H303 TEEE B0k
® STD 0146 2362 53 2032 L&GT
1, B X5 0,191 3282 Nk hotivi] 2353
[1.0438) 160 - 0250 425 4218 RE0S s
— ANS 0,382 7154 GALE H19T H6H3
Ay ST 0.145 kg Bt 20 1872 1674
v &l X5 U2 2953 8R4 2365 2336
11900 16t - 0251 41334 413l 1726 B ]
- XXE (R Vi B431 BT 5574 3
1% 5TD 154 17E 1703 15734 L1
¥ L0 xS &+ 218 2579 2438 £u17 a7
{2375 [[Fi] — 0344 4241 4034 G2 342
—~ Xx5 416 5333 5279 1T62 1a7a
A1t 5TL oA 1934 1863 L58E1 1344
@, B L) 378 rioq 2381 2378 2124
{2475 169 — 0375 %66 3390 32aa 7975
— Xx5 L5562 5823 LT W7 G0
H sTD 1 X411 159k 1514 1456 1338
d 2 b b .30 395 2245 53 893
IEELCT 164 - (LS 35au 3 305 2442
— XXS 127y %114 4873 47394 4040
3, A ETD 1226 1346 M 1330 122
[ERLIH B0 X3 [ 1F pact. 77 1964 LED
40 5TD oy I Eh4] [E RA 1232 1142
0] x5 (337 2076 1973 LTS 1640
L1 | #11 — .45 7 2612 FEA6 FiLE]
@ et T 150 — LA e b 06 26T
— X5 06?1 4394 1188 K s 3471
——
40 T 1124y V260 1201 1083 93
] bt LS ] LB5E P 15 1466
& 120 — {05 2521 2407 216H 1491
15.5404) 166 - WGES E Rt aAnaE PTad 2329
L - J Ly 3] 0,750 3900 3784 1359 K111
—— A
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PIPING MATERIALS
—
PRESSURE - TEMPERATURE RATINGS
OF PLAIN END
Beamless Carbon Steel Pipe to ASTM A53 Grade B and ASTM A106 Grade B |
—_— ‘
3 E’jﬂmamruna, DEGREES F. —— 2070 €50 700 750 5
ALLOWABLE STRESS “5” P&f ——- 15.000 _\ 14,300 L 12.900 14.850 {
T Wali -
Bize Sehesfnle Wail) Thiekness Maximum Working Pressure. PS5
] Inthes Humber Drestgnating Ty b \
SN -
4 STD .280 1142 LK) a3 A \
20 XS .45 1704 174 1542 17
] P 120 - 562 2369 2258 2047 71
- {5,625 Lo — 0719 3052 2933 2651 2445
- XXS 0564 T 259 2249 2956
S
- ¥ v _— 0250 TIR M GGy $11 \
4 1 - 0 g6l 831 740 B
: 40 ST, 0920 1067 910 86 9
4 &0 — 0406 izT 1217 1698 g
Y & B X5 0.500 1558 1514 1306 1254
[ {8,825} 106 -~ 0.584 1300 1312 163 13141
) 120 — o719 23y 2215 1997 1935
1490 . - 6512 48 254 el 2052
- XXS 0.875 2REK 2T 9464 2265
E Mo - 008 24977 2334 2560 2357
r
1 a9 - 0250 621 B 534 181
a0 — 0907 86 730 858 03
4% 5TL. \ 0.365 912 8G9 T84 TE0 1
i &0 X5 | 0.500 1964 1205 1087 aad
Bt - (.594 1510 14325 1298 1A
{175 e — \ oy 1842 V756 1584 1483
120 -~ \ 0.844 2182 2080 1877 1724
140 XX§ §000 2412 2450 2245 2063
i 160 - 1.125 fo % 2825 2545 2141
1 - 0250 529 498 449 113
! an — 0,230 aa3 B60 £%6 a47
: - STD 0375 768 751 £78 s _
¢ 40 — 6406 BS 14 735 B75
. - iS5 0500 1068 1016 LN 537
1z 60 | — 0562 it9s 1128 ra) Wi
112.7650) 5 \ — LR \ 14172 1403 1208 LAY
10 - (L5344 \ 1525 1T 1568 40
120 | XS 1000 \ 2178 2077 | 1am 1921
140 } -— 1125 2468 =352 332 \ 1918
160 — 1.212 911 2178 o503 2209
—— —t -
10 } — 0.254 4748 453 b)) i
) \ - B2 M 567 511 15
a0 5Th 1273 TR 51 815 6
14 A - 1436 o 2 732 1A
- xS 4,500 463 grd B2y -
{14000} 0 - 0.394 1148 1094 8% i
H0- — D750 1460 1 1256 Had
10y - {938 1844 1780 1387 145e
120 — 1064 2164 2065 1866 1714
140 — 1250 230l T3 2150 1675
L 160 - 1 306 2535 2703 23 2]

R
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I
PRESSURE — TEMPERATURE RATINGS
DOF PLAIN END
Seamless Carbon Steel Pipe to ASTM AS2 Grade B and ASTM A106 Grade B
TEMPERATURE, DEGHEES ¥ — 20 T 650 i 50 7
T ALLOWABLE, STRESS -5~ PSI -—— 15.000 14.300 12.900 11450 :
o __—-_‘_-‘—1
Fipe Wall
Sire Srheduia wall Thacknass Maximum Working Pressure, PSI F
Inches Humber Dresignation Incies
131 — 0.2540 Rl 1Y e 35T ki 74
0 - 0.5 519 495 16 410
ad STD £1.375 25 5% 513 434
W xS 8,500 Bl B0 722 663
18 50 — 0.G5E 1104 1055 953 455
[16.0001 B — a4 14 1372 123 1137
[ - 1,041 ITTL 1658 1523 193
12 — 1.2t5 213 203 1817 1569
(40 - I 438 2517 241H) 265 1948
160 - 1.594 2812 I6RY PIRE Ered|
10 - 6.230 369 251 a7 291 t
20 - 2 451 133 398 HirE] i
- STD 0275 355 529 &7 134 :
3 - g 648 513 558 212 %
— X5 0500 T44 T G 564 ‘
18 40 - 0.5352 38 ) 12 56T :
118,000 6d — 0750 1126 1074 a6 A
80 — 0,935 1420 1254 Lz L1172
10 — . L1545 1766 16554 1519 £395
120 - L1375 il 2018 1822 1673
140 - 1562 408 oz 2086 1915
164 - 1 781 279G 2664) 2393 2204
I - 0.250 3 36 235 e
20 STD 0.575 459 473 5229 394
m is 0 300 €61 63T 575 523
An - 0.594 797 759 GBS 624 :
7 e - g812 T 1046 24 67
£30.006) B0 - 1931 1404 1338 1207 1109
10 — .21 1Te0 1678 1514 3931
b0 1500 2079 1982 1788 1642 H
140 - 1758 2446 7232 214 1932 H
160 - 1963 2176 2646 2387 2193 3
i
L
10 - f.250 01 287 29 ¥38 '
20 STD. 6.3 453 it 388 P g
40 X5 0500 07 579 502 450
pa 80 — 0375 L07T4 1024 w24 B2 [
)] - 1123 1392 [RELE 1187 Dk 3
[22 HKH 100 — LA75 (FEEN 1835 14T 1335 i
1z - 1625 2045 1943 1758 1613 i
140 - 1873 FIHG PIGH 2046 BBA0 :
\__J 160 — 2125 271y 2592 2338 2148 i
- !
W — 260 76 3] 21 218
20 STD 0.375 415 385 256 oy :
- xS 254 556 530 478 438 '
30 - 0.562 £25 59 554 491 :
24 4 — o488 6B 718 850 BT :
&) - 0969 1091 LMl 0 a5z 3
1240001 B - 1213 1383 1318 18d 1092 :
100 — 1571 1753 1671 15608 1333 F
Leg — 1 12 20 L3 180K: 1631 i
1
141 — 2062 2390 IS 2061 1895 ;
L_____ 160 - 2344 patt) 623 PRA? 7174 .
—_ b . ;

[ T
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ITT GRINNTLL - PIPING DESTGN AND ENGIXNEERING

—~——...__H:
PRESSURE — TEMPERATURE RATINGS
- QF PLAIN END
Seamless Stainless Aloy Steel Pipe to0 ASTM AZ12 & A376 Grade TP-304 & TP-304H
‘—T:mp?ralure. Begrees F.———  [-20°T0 1N P 300 40 T 5Ny Ny £50 ?DE\]-
Allowabla Stress =87 P8I —— 12700 17,700 16.600 16,100 15,500 L5200 15,900 15.200 =
T Schedute r Wall . ;
Size Humber | Thickness . Maximum Working Presaure, P51
108 082 3433 908 301 2007 2970 2570 2970 2970
G 109 4651 4502 4124 4004 30954 2954 954 3954
1y B8 4z | s &138 5813 5623 E562 5823 5528 SEER
160 188 HT5 8250 AT | Tam 141 K18 T4i1 7411
XX4§ 294 15451 14341 15450 (3044 12882 12832 12882 17882
— 0% i) 7743 2606 2444 Xyl 214 2344 2341 2341
108 113 agly 26810 T3R5 28 2243 243 1243 5243
4 BS 17 5260 5073 4758 4615 4557 4557 4557 4557
1643 sl BTN TEEE 711l Laat \ GH1) 8211 6E11 Rate
XXS 308 12108 11460 10748 10324 VIS 10295 101255 10295 J
r’ - ) _‘L__ J A
168 _tog 2868 2714 2546 2469 2438 2439 2438 2438
408 R E=) A550 e ETER 038 3014 ENTT 3018 3018
1 BB 178 4937 1873 4382 4250 4108 a1um 419 4198
180 Z50 7RG E07 5379 £1E7 £ B110 s110 6120
KK8 258 10945 10408 Y7E| Q467 5349 [ 5349 4349 9343
] 1 2243 2123 _‘ 139] 1931 1947 107 1907 1947
405 140 TH46 2784 2615 2536 2505 2505 2505 2603
i 205 191 w2 sz | aes2 2529 Tt 2479 37 2479
160 a 5516 5221 4897 4739 4590 4690 4690 4690 3
} XXS 387 2069 B4BY 7062 772 626 7626 TE26 7626 -k
s 1] 483 1403 1316 1276 1260 1260 1260 1260 3
Elris RIS 2641 2500 2345 et 206 ¥246 224G 245 ’
1 BUS 200 aT1a 4520 A1 320 NG ez 3182 1182 )
\ 160 291 5402 5113 4195 4631 4593 4593 4593 4593 i
\_ K 400 RO%D TB4% 7173 6937 8870 5870 £AT0 GETd
s 148 1545 1463 17 1331 1314 1314 1914 1414 ,
405 134 2927 2108 1977 1914 L&84 1804 1854 15
z BOS 23 2215 43 2854 2768 7743 o733 2733 2733
160 Em 5275 1933 1688 L 4541 4485 4485 4485 1485
XS A% 6904 6535 B18 5941 B0 SBT0 5870 5870
1 IR
08 20 1407 1332 209 | aewe 1% 1196 1% 1%
108 203 2435 2306 2163 200 7071 2071 2071 3071
2y S 276 a3 2195 2906 2806 2670 2350 2B70 \ R0
160 A 4625 4444 4164 4043 39932 2092 2547 1992
Xy 552 TE53 8571 Gddd 254 6§72 672 8172 5172
‘ I 105 124 1150 108 1026 fi) ¥7 i B77 o77
— 05 216 2111 1998 1874 17 1795 1795 1795 1795
3 w0 a0 29} 28%0 2RS4 2554 242 7542 2547 2542
160 138 L 4485 4245 %988 3852 2834 #814 3|14 3314
XXS B0 BIT6 5084 559 5449 5420 5420 5420 £420
\ a__Jr___._l 4 .
04 120 1005 449 B0 £6a 253 853 353 453
3% 05 226 (P W 1711 1660 1639 1688 1633 1539
208 14 o750 2605 4[ 2343 2370 2340 44 2340 w240
Note These ratings reflect the use of the higher of twa stress values pormitted under ANSI B 311 Power Piping Section, gee note m introdurtion
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FIPIXG BATERTALS

PRESSURE — TEMPERATIRE RATINGS

S OF PLAIN END
; Seamless Siainless Alloy Stee! Pipe to ASTM AZ12 & A376 Grade TP-304 & TP-304E
1
B
&
N *
“lr
i Temperature Degrees ¥ —— | 750 &00 850 40 850 1000 1050 { L10 150
|
.| _F_--—-_-—_-—i -
F‘{ B A lowatle Stress 57 PSl —-—~ | 15500 | 15100 | 14900 | L4600 | 4300 | 3700 | 12400 R 1700
BBl Tipe | Schedule | Wall
Eiza Ha, Thickness Maximum Working Peesare. PSI .
o ] 103 BS 2535 2821 2TES rafe 2511 asse | zom 1846 1524 187 _
5 405 .l 2855 4755 F705 a5z 2556 3407 29 2474 2069 iz | L
¥ % 805 id7 5428 327 5217 5112 51 4787 4237 3520 33 2348
. 160 E) TEZE 038 6945 &305 465 6366 541 qid42 4172 4251
XX8 264 12568 1 12072 L1529 11586 1L 9304 8552 a4z B2z i
1 L —
1% 083 2282 patx) 2194 2150 2165 2917 Tige laa0 1186 524
408 113 3161 it 3033 278 27 2734 2368 2020 1673 1303 i
¥ 85 134 4442 4328 4271 4185 409 Jixrt Mra THG2 2415 1851 L
164 219 6640 46 E363 6254 6126 5864 5183 4341 4785 Zh5
XX8 308 10036 o777 w47 84532 %259 RATD T84 6715 ELER 4521
L
108 L 2877 7316 ZEES g 2143 2101 1356 1511 1233 864
405 .13 2342 266 2R28 2771 2714 2601 2ot 1877 1350 1208
; 805 A9 4692 88 3934 3854 775 17 2194 2610 2208 1720
150 25 5856 5508 5726 5610 5495 BPES 4530 3876 3345 606 -
{ AXS 358 5114 =73 BT61 BEES 5409 BiGG TS EOG0 5497 4204
105 RTiz] 1859 1611 L7es 1751 1715 1653 1451 P8 955 747
[ e 140 2442 2378 2547 2300} 2253 2158 1906 1553 1273 392
i 1% BOS 131 a3 3304 3260 185 324 2998 2643 2L 1802 108
£ () 250 4572 4454 4395 4307 4718 4041 669 945 2492 1942
B XXS . 1434 7242 TI46 TOOZ 6258 6671 5803 48AT €l 2561
i 105 L] 1229 1197 1181 1157 1134 1056 a54 175 625 487
405 145 T1RY 093 21K pil, 2020 1545 1708 130 1176 8RS
£ 14 893 200 iz 3003 2063 =03 244 27724 405 L9568 1624 1268
150 .28l 4477 4362 4304 4217 4151 2957 M 28R35 2435 15494 =
i AHS 200 6598 6525 6438 6209 6179 5920 5228 4381 3323 2479
b 105 109 1281 128 | 12m1 1207 naz | Hae 1600 508 653 508
L 405 154 1845 L7598 K775 1739 1703 1632 L1441 1169 551 T
2 BOS 218 2664 2506 2561 510 2458 2358 2030 1657 1596 187
3 160 .24 4572 4258 4208 4118 4034 IEE4 3513 2818 2373 1349
XXS 425 5722 5875 5501 5350 527% B058 4467 aT1a ny: 2431
! —s—]
108 3] 1166 113 121 105 1076 14031 g10 TS 543 462
05 2032 2019 1967 1541 1502 1353 1785 1578 V280 1044 $13
2 £ 276 #7983 2726 G5y 2615 2681 73 2154 1783 GY 1143
160 .71 397 379} T 3656 a6 4l 3038 249 2591 1529
XXE 552 6017 5351 YL 4857 5551 5318 4897 3t 33s3 2636
198 20 453 973 916 LT BT4 B2 CE CIL 12 476
405 215 1750 i 1682 1648 114 1543 1356 1107 Gik o
3 B ) 2478 o414 it 2 2135 72T 7 1333 1576 1m0 1w
150 438 a718 F622 3574 3502 30 ket Patlid 2384 1594 1551
XX5 500 5284 5148 S8R0 4977 4875 4570 £125 3483 P a7 ]
F_ I ]
S 120 a1 A0 793 TH 57 T35 GEL az3 120 327
g 4015 245 1598 1557 1536 1505 1474 1412 B247 101 19 £35
03 ETE 2291 praed 2193 214y 2185 oG 1381 F442 1186 ged
[ I

Notz 1 Thess ratings reftect the nse of the higher of two shress values permitied under ANST B 31 1 Power Fiping Seciwon, see note i imlroduchion
Nede 2 Grade 204 may be used at Temperalures over 1000 . provided the earbon is 0,04 pereent oe higher
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PP GHIXADLL PIPTRG DESIGN AN ENOINERRING

PRESEURE — TEMPERATURE RATINGS
OF PLAIN END

Seamless Stainless Alloy Steel Pipe o ASTM A312 & A376 Grade TT-304 & TP-304H

Temperature Degrees FF —— @ TO UK MK} M) 40 l S B ]
allawable Stress “57 P8I ~—— 18.700 17,7 16600 16,160 T 15,500 15.500 15300
Pips rS-chedule Watl
Size Mumber [ Thickacs Maximum Working Fressure, PAI
106 120 ‘ 8RY 242 88 766 756 156 ( 756 W
408 247 1786 1691 1556 1538 15140 1518 i519
05 437 | 2587 2449 2307 G 2200 2o | z2m
170 A% \ 3416 a2 ks £ 2941 200 25 2904
160 541 a2y ) I 3627 3552 3682 3582
X%S 674 | 5478 5185 4863 4716 4653 4658 1BEH
08 NET) §04 757 7140 529 850 &30 G810
408 258 157 1588 1 1352 1855 1335 1435
5 8IS A75 2314 =N 2054 19432 1943 1955 1948
120 T 2143 2915 2700 270N 2672 2672 %72
160 RS 2951 778 A543 ETET T ENGT] 04 \
NS 50 4370 4600 4323 4183 414t d141 414]
1
\ [ 134 £T0 B34 [ LT 70 570 570
405 2 1423 1348 1265 P 1212 1212 1212
& \ ) 432 2236 2116 1985 1975 Yot 19601 19t
\ 120 562 2853 2743 21 2342 2511 2511 w5
) s 3R4Y 1637 1L A 3267 2267 67
L X535 B4 4537 2445 sy | don 3993 3903 3ua3
118 48 511 B40 |- BF 49 s 485 135
21 250 © 969 817 H60 Ba5 2 B4 B4
0 e 1073 1016 asa 324 913 Tk 913
408 Az 156 1183 1145 1141 1068 LOER 1064
B &0 D6 1592 1507 1418 135 e 1354 1353
HS SO 1930 1874 1757 14 1683 ‘ 15EA 1683
W) Aty 2360 2042 210 2040 14 2014 2014
120 719 2596 a2 2571 2494 263 | 2463 2463
140 512 2307 F124 9% 5347 o807 i) 2507
XXS 374 5478 2364 T 1678 3038 3040 040
L 160 956 anz ¥513 32as 26 2158 215R $156 N
I,
wa 185 5 473 458 136 53t 43t 43] 11 ]
20 254) 75 113 BaA 667 633 658 §58 £50
30 307 | 958 \ 904 g8 522 812 812 arz £12 f
408 36a l 1137 \ 1676 1009 a79 967 967 867 AT
1o b1 500 1575 1491 139 135 3338 1330 1392 19 ;
5o 94 \ 1852 \ 1781 1671 1720 K L6 16iH) 1600 3
100 ae | s | um 238 1977 sz | s0ae 1952 1952
120 Bad 2721 75T 418 343 3 21z 2413 233
[ 140 1.000 2256 | 30ge 2891 220% 2748 L 2760 270y 760
160 1.125 344 340 azrva 2180 A141 3141 N4t 2143
— ] —
\ 165 TN 468 445 416 453 348 —[ 308 F93 w4 }
20 250 B51 17 578 561 554 554 551 53
\ 2w 30 BEA BIT THE 743 T84 \ Tas PRT T
| 408 373 o2 B g12 Ade 835 235 B3 ¥43
10 A6 s | 1o XL :Thy B0 W SUk iy
205 50N 1321 | 1256 17 137 1128 1123 2 23
12 =) SR j4k9 1411 tize 1242 1266 1266 1266 1266
80 gES [P 1624 (B2 bo60 1560 1566 iRt
150 sa1 72 AT 018 1857 1933 1993 9 1034
120 1 406 2916 2571 2491 LT 23 2300 2309 208
M 1125 2076 G172 2133 2648 PG L6 2615 9616 w616
160 1912 3629 215 Evd) 3124 a5 08 A3 35
~ | i N
T These ratings refleel the e nf 1 Righor of Do srress vahies perettad wedor ANSEE 311 Pover Fipnny Rection. s nele b otrodes e
T
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FRESSURE — TEMPERATURE RATINGS
OF PLAIN END
Seamless Stainless Alloy Stecl Pipe to ASTM A312 & A3T6 Grade TP.304 & TP-304H F
—— =
Temperature Degrees F-—— 750 B Ba0 00 95 1,00 1450 114w 1,150 L2 1
| " — 3
Aliowable Stress "5 PS5l —— 15,500 15,100 14,900 14,660 14.300 13.700 12,108 3. 100 T.HH B0
|t ——
Pipe | Bchedule Wall ! rﬂ
[T Humber | Thickness Maximum Working Pressure, PRI 1
105 10 737 T8 T 604 &R0 651 575 404 &7 289 F r
A5 27 1480 1442 1423 1355 1366 1300 1156 o35 a7 [50) o
1 HOS 337 145 2089 G2 2080 1470 1695 1674 L1361 1112 266 ]
120 428 2831 2758 2722 2667 2512 25012 ¥21g \K0E 1458 1159 S
160 ko | J402 Aa0z IAaT JeRe 3222 3G 27268 2236 1R50 1450
XS ot | 4541 1424 4365 12T 4189 4013 A545 by 2473 razy F
105 134 663 646 637 625 a1z SES 518 417 T 260 i
405 258 1302 1268 1351 1226 20t 1151 1 B22 R al?
A B0S 275 1914 1849 1944 18T 1770 1605 L4497 1214 50 Tt L_
120 [ 2605 £538 2504 2454 243 2303 20323 1555 higd 2
160 K 3108 b ] 3130 Jis anG2 2024 RSE3 2118 174 136K
L XXxs 150 4036 3932 RERQ IR ATH 3568 LN 554 2175 1525
105 (ETS 535 54l 534 B2 1k 495 434 348 79 217
105 250 118l 1151 1134 1112 1050 44 w2 745 &0l 46E L
& Bos3 ARZ %53 1406 \TRR 1746 1710 1R 1447 1174 955 4
120 562 2448 i 2153 2305 Frhk 2163 1311 L5568 1856 405
160 T A18h s a2 3000 2033 2215 24B6 2035 1856 1314
XX5 2ot | IR0y e JT42 J6ET 3501 344] 3039 2459 a 11208 16B0
105 148 4732 461 435 443 436 113 g 27 237 183 |
lal 20 B0a T8 e 757 e TIO 627 506 ELE) 316
30 T AL B&T 255 Bk Azl 186 695 564 450 3l
405 agg 1041 MH4 [r3] 930 60 920 A1 656 508 all
&0 A0 1319 1285 126H 1249 1217 1166 10 & 673 324
5 05 SO0 1641 15494 1577 1546 1554 1450 1281 1034 :EE 636
140 (4 1964 1913 1488 183} iz 1736 15433 1246 Va4 TH —
120 T 2401 2480 =308 276! s |3 2102 1371 1543 1851 275
140 B12 2T 2REL 530 N 2374 2418 g 143 1435 1198
Xxs B4 2964 PRET 2849 2792 2734 2620 xila 1591 1552 1217
L 160 B0 3076 2007 295TF 2R0R P 2719 oz 1964 1623 1268
105 165 480 e 404 295 383 an 2R 263 210 154 -
20 20 642 B2 [ 605 ] ) &1 403 ax 52 |
0 A07 T 71 a1 4G T T00 (A} 495 44 an
403 365 942 ai8 906 A83 BEG £33 i35 544 477 arz
B1S S 1306 1272 1253 1230 1205 1154 I}ES B2y B5R i1e
i} B il 2] 1560 154} 1300 1469 1439 137 121% Y85 ™3 623
100 14 1303 1854 1829 1792 1758 1682 1486 1206 051 TH3 [
124 44 255 2197 2368 2124 b 1993 1760 14712 1171 513 y
140 1.HH 5694 BEE 2595 2542 2499 2186 2107 iTL3 415 1108
160 25 A2 Fayy 043 ZREY 2E25 Fg] ity ] 1955 1617 1250
NS N asd 378 3T 55 A58 344 i 213 154 141
20 250 841 26 511 5049 194 477 4 ExL) 2T 211
i T4 Ti6 BT RYE 674 ] 6 a3 35t 251 23]
ws 135 £14 FLE: 783 THT 751 T e 512 411 20
41 LG pLTe BB 219 und £l TED 3% aaf 146 KA
17 ABs 50K} Hes 1067 1053 1 1010 YER &35 ] 536 133
Al e 1233 1202 LIAT 1161 1hd% iz Wik T ¥ 72
1) AR 15%1 1442 | 462 3433 E]i% [REX] 1137 951 774 gUT
106 - BNl 1684 1536 1811 1775 1744 1663 1471 114 atl Faw
120 1 (0 2251 2193 2184 2120 w7 Ja% 1755 1429 1169 i
140 113 25500 2484 2151 20 2358 LT 144 PR 1332 {1157
B 166 1318 B 7920 2RY) 2633 775 2655 348 1920 VEET | 1246

Mule ! Thesa ratings refllect the use of the hycher of tbwe stress valoes per mittad srder A%S1 B 31 1 Poser Tiyoing Sectinn sec note mn \ntrodnrisen

Note 2 Urade 204 may be pend ol Temnmperaieres over WAL F provided the corban s 0y percess o horher.
¥ pe m
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[pireductory Notes:

1. The pressure — temperafure ratings in Tahles
2.1 to 2.23 inclusive spply to all praducts coverad
by ANBI Bi6Ss — 1973. Valves conforming
to the reguirements of this standard must in
other respects merit these ratings.

2. All ratings are the maximum allowable non-shock
pressures (psig} at the tabulated temperatures
{°F) and may be interpolated betwesn the tem-
peratures shown.

3. It is assumed temperatures of the material as
shown in tables 2} to 223 inclugive i the
temperature of the contained fluid.

[nfnrmatm-n m the Iniroduetory notes. Table 1 on Materml‘_q
and  Prassure T dperature Ratings, was extracied
American Standard Sleel, Pipe Flanges, and Flan Fnttmgs
(ANSI BY6.5 - 1973) wath the ﬁlermlsslan of the publisher. The
Araerican Society of Mechantcal Kngineers, 10 East -ﬂ}th Street,
Hew York 14, N. Y.

4, The vse of these ratings requires gashets con-
forming to the following requirgments;
(a} Ring joint gasket dimension shall esnform
to ANSI B16.20,

(b} For flanges with raised face, or with large
male-znd-female face, gaskets shall canform
with limiting dimensicns of Appendix E of
ANSI B164A.

{c} For flanges having large or small tongue
and-groove faces, ali gaskets except solid fiat
metal gaskets shall covar the bottam of the
groove with minimum clearance. Solid flat
metal gaskets shall have contact width not
greater than shown for group [1] gaskets of
Appendix B ANSI B16.5.

i{d] For flanges with small male-and-femala face,
care must be taken to insure that adequate

* Adppled a- ANSE Standard.

2 4

PRESSURE — TEMPERATURE RATINGS FOR CAST AND FORGED STEEL PIPE FLANGES,
FLANGED FITTINGS, FLANGED AND BUTT-WELD END VALVES

c..

6. Produeets wsed wathin the jurisdiction of the ASME

bearing surface it provided for the gaskets
This applias particulacly whera the joint 3
made on the end of the pipe.

S. General, The products covered by this standard
shall be either stesl castings or stee] forgings and
the bolts, nuts, ete., shaill be steel, all as Listed iy
the respective ASTM specifications referred to in
Table L

Boiler and Pressure Vessel Code and the ANSI Code
for Pressure Piping are subject to the maxirmum
temperature and stress limitations upon the
material and piping stated therein.

7. The ratings at —20 to J00F given for the materials
covered 1 Tables 21 o 223 incl, shall also
apply at lower temperatures. The ratings for low
temperature service of the cast and forged materials
listed in ASTM A352 and A3 shall be taken the
same as the —20 to 10OF ratings for carbaon steel in
Tables 2.1 lo 2.23 incl.

Bome of the materials listed 10 the rating tables
underge & decrease in impact resisance at tent
peratures lower than —20F tasuch an exfent astobe
unabie to safely resist shock leading, sudden changes
of strexs ar high stress concentrations. Therelore,
products that are to aperate at temperatures balow
—20F shall eoniorm to the rules of the applicable
Codes under which they are o be used.

2. Beliing. Alloy steel balting made of materials
given in Table 1 shall be used for all (langes
vavered by this standard, except bolting for Class
150 and 300 flanges at temperatures of S00F and
lower may be made of Grade B &F ASTM A307
“Specifications for Low Carbon Steel Externally
and Internally Threaded Standard Fastencrs,” of
bettar,

113
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ITT GRINNELL — PIRPING DEBIGN AND LENGINBEEWLING
— .
—— _‘—‘_-‘-‘--\-""H
MATERIALS: GROUF 1.1
ALRS b O A195.CM YD
ALSS-CMTE  ALSS-HOTE ALSSKOFI0
AZG3-E AZGI-E AILE-WCE
AlGLFZ BASTLF3
AS1ETD ASIE-Tg
TABLE 2.1
TEMFPERATURE WORKING PRESSURES IN PSI
IN*F
150 300 A0 GO0 300 1500 560
-3 TQ 144 3RS Fadn o945 148 22240 705 El17D
200 260 &T5 240 1350 2025 337% 1525
_deg 50 655 .14 13148 1370 3aa0 547G
¥ 745 635 45 1265 1960 370 5284
00 23 B{HY [Jos] 11%% l11as 2935 4950
SO0 . 210 45 73 1095 1640 2735 AL60
650 205 535 Fl5 10725 1619 25485 4475
Tan 205 #15 T10 1064 1600 2565 £440
a0 195 505 &0 19l 15140 2520 4200
LT+] b T3] [T T F-FL3 135 2055 3430
ASD ins 265 I55 535 . T 133% 2230
S0 _ &S 170 230 345 515 855 1aig
N 0 105 135 205 ETTE) 515 855
1008 J 2 50 7a 105 1585 255 430
MATERIALE: GROUF 1.2
B LS 1f2CH ) f2MO-NT AJSE-ICH-19Ma-AN A335-P12
8IETFP| 3 ATATH-AM AJRTAMT
AZEYE-AM
TABLE 2.7
TEMPERATURE WORKING PRESSURES IN P51
I°F
150 300 400 EDD 500 1500 2500
-20 TO 100 225 85 Ta% 1175 1760 193% ABDY
200 225 L85 285 1173 1760 2935 4855
o0 223 585 85 L17% 1764 2935 = A95
404 225 -3 JA5 1LTs 1760 24935 48495
5040 zzd D Tra 1165 1745 29130 485
[+l 210 565 I55 1134 1635 2830 AFLS
650 205 550 FET 1108 1650 2743 4575
00 205 530 710 1050 1550 2555 ad % .
750 L&D 476 625 540 laia 2350 3915 L "
o0 ! 160 460 E1% 920 1380 2295 3830 5
B450 b 108 450 S00 400 1345 2345 IFaAS "
00 : 65 230 0 a55 12as 2145 1570
EE) ] an 355 390 735 1100 1535 3055 .
1000 1] Foz21s a5 424 &40 106t 17710
1650 1T 210 145 515 B55 1430
1109 95 130 140 199 480 BOD ’
1150 Eid kL] 1a% 155 255 430
Livd 34 a5 70 105 170 285 ]
]
L F
1] 'l v
3
.
3
I._
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PIPING MATERIALS

]
|

£
§ MATERIALS: GROUF 1.3
4 ASS-RCR-NT  ALSS-L1ACHAN  AJSS.Z-1MCH-AN
} A335-P22 A3I5PI1 AIEIFP|L
¥ A IEGEPD2Z ASATEMT RIAGTIC-AM
% AINTO-AN
i
!
y
— TABLE 2.3
] —_
y TEMPEAATURE WORKING PRESSURES IN PSI
i & °F
1 a
v 150 2040 400 00 D 1500 2500
' 1 20T 104 235 1% 825 1215 1650 a0gs 515%
—_— 1 200 220 5r5 PE) 1154 1730 2BAD ABC0
06 21o 555 140 1168 1680 215% 4516
400 205 Sd0 720 1040 1613 26935 4490
—_ 50¢ 205 L30 TO5 1055 1555 2645 4405
604 195 515 &us TEL] 1545 257¢ $285
1 &50 150 508 [T [T I4%5 2483 [YET)
— yoo 185 ARG &d0 b 1) 1445 2405 4010
350 180 10 5a5 930 14105 2345 39170
|08 165 460 L 220 1380 2343 3844
— B50 105 445 59% 295 1340 2230 arz
il B3 435 L840 AFQ 131040 10 hI-RE-3
50 LX) ATE 505 755 1134 1845 3ias
FRsLili} 24 255 345 515 T 1285 2145
1054 L7D )] 345 15 ASS 1434
3 11640 o5 [KET] 190 290 AR ADD
Iy 1y 50 0 105 155 295 43an
1200 35 a5 rQ 105 170 285
MATERIAL: GROUP1A
5.3 L6WET
- TABLE 2.4
TEMPERATURE WORKING PRESSURES N PSI
IN*F
150 00 AXD 600 DM 1500 500
. —Z0TO 100 285 750 1006 1500 2250 1750 6256
200 260 750 1000 1500 2240 atse E2SD
300 250 745 955 1299 2235 1725 £20%
400 4L FET 375 1465 2195 G50 6105
So0 230 Flo [45 1424 2130 A5 5] 5915
SO0 Z1l0 H40 22{ 118Q X 3dun STEQ
i 550 205 €40 %10 1380 FIeel 3405 5675
700 203 655 o 1535 2000 3335 5355
150 19% 05 §70 1010 1510 574 4200
Foo 150G ajo %50 825 1735 20535 EFET]
&50 105 264 353 535 Aoa 1335 2238
204 65 170 230 345 s1s 855 1430
850 a0 105 135 503 ETL) 15 W35
i 1000 20 50 70 192 155 255 230
; 2~-% 3

e
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ITT GRINNELL -— PIPING DESIGHK AND ENGINEERING

MATERIALS- GROUP 1.5

A 106-8 ALSHROCEG AZ50-LFa S155-HCFEQ
ASLE-BD - AIDB-Ed AS5)5-EQ AJSRLF] -
0 .
TABLE 1.5 .
—— d —
TEMPERATURE WORKING PRESSURES 1N PSI - T
F
1N 5
150 30 406 600 200 1550 25600 i
— L —_—
S2ETa 100 23 E1% 575 1321s 1850 085 5143 » -
260 25 564 750 1125 1685 ZEl0 A640 k.
00 Zig 5A% bEL Logds LE4G 3735 4360 CEe
FTT: 705 53d 765 ‘_1‘ 1055 1588 Gasn aags ¥
500 194 S0% &0 19143 1510 520 azen .
-0 175 455 £10 %15 1370 22E5 J8a% -
€50 170 250 600 695 1325 2zag 3725 R
™G 170 A% 504 890 1338 2720 17G5 . 4
150 | les 430 575 BG0 1280 2450 3385 b
LI {20 iTo 495 7au iT1e Tiwsd | 3gas -E-
839 03 $ES 5% 535 G 1335 2130 . ';_.'
200 &5 i7o 130 3as §15 455 1414 k-
330 a0 1G5 135 205 F1T) 5] BSE v,
1600 20 50 J 0 (L] 1313 255 430 . -
MATERLALS. GROUP 1.6 M
A3ISZLCEZ  AZDIA  AN06E5  ALESHLES g
a5 2LC3 AZ03-0 A5)15-565 AISLKOFLS B
-1 A5 LCHE ASL6-6%
TABLE 2.5
TEMPERATURE WORKING PRESSURE 1h PS5}
IN*F
—_—
150 ki) A0 EDD 2040 15Q0 2500
—
20 TO 104 53 £95 935 1390 2023 i4ra 574%
290 250 555 L] 1ala 1570 A260 5470
EDT) 245 &ag 50 1275 1415 jien £315
FTT] T35 B15 CE) 1235 1850 F 140
500 225 S840 775 1163 1745 2910 4850
E£00 205 535 i i % 1600 k65 $430
&850 200 530 95 1045 1965 2610 a355
7oo 195 Si% [TL) 1035 1458 2590 4330
150 p3:14) 475 £3g 245 1428 TI6a 39440
£04 150 FED 520 FHO 1170 1355 3255
asn 1i% ans 05 &10 215 1525 540
a0 BS 220 295 445 674 \_ 1135 1850
350 &0 T 15% FLT) 10 T kD 7o 1185
10ad an ) L 115 174 285 430 715
—m—— -
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PIPING MATERIALS

MATERIALS: GROUP 1.7

A183-E1 ATNE-A BZoag
AZLT-WC] AJE2-LE0
TABLE27?
WORKING PRESSURES 1N P51
150 o ] 400 600 apd 1500 25040
265 595 525 1390 045 3470 5785
240 &80 05 1360 2035 13538 £655
250 £50 arg 1305 1955 12640 £435
245 &40 B5S 1280 1925 1200 £330
230 620 A10 1245 1BES 3105 £175
214 &5 ans 1210 1815 I2s L0400
205 a5 FEL 1195 1794 2585 ATTa
205 a3 Faa 1174 1755 a0 A8Fy
195 555 Fd0 114 1685 2775 46 30
160 534 715 1a7o 1505 ETL 4455
105 494 A 11 1480 2470 4115%
2] 4340 5740 §5%_ | 1@ES 2145 A570
43 7690 %0 585 ars 1455 EEE .
11 190 250 IFs5 568 4945 15740

MATERIALS: GROUF 1.8

AlBZ-F2 AL AZ]FWCA
AZLT-WES
TABLE 2B *
TEHP'EHanTtmE WORKING PRESSURES N PSI
]
—— ﬂ
150 J00 A0 B0 Lk 1500 206
-0 TO 104 285 50 1000 1500 2250 1759 K250
260 26D o a50 1425 2135 56T 593
300 250 675 ES] 1145 2020 3163 5605
a0 T 660 (T 13is 1375 EFED) SRS
540 2310 G40 855 $285 1925 izio 350
G0 ] Y] &0s A0S 1718 [Al% A0z5 5040
50 05 590 TAS 1175 1765 2040 4505
1en 0% L300 755 1134 1705 2u44 4130
750 19% £45 740 111ia 1665 2778 a530
B a 545 7T 1085 1530 Ifs 4535
a5 105 410 &85 1025 jsis 2540 AZ70
900 . 65 450 H4.0 BN 14460 2400 agoe
114 F¥:) EY.T TAas5 a5 [ 1630 T#15 FE55
1004 20 2L J_ 285 42% | sa0 1445 1770
-—'—‘—‘_\-—'-_——\_— IR

2-55 1i9
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ITT GRINNELL — PIPING DESIGN AND ENGINEERING

MAYER:ALS: GROUF 12

AlBE-FL1 ALB2.F12 AZ1ITWES A
AIBTCNT
3
TABRLE 24 ]
1
TEMPERATURE WORKING PRESSURES IN P31
INF .
150 300 ang GO0 o0 1504 2600 p
-2 TO 100 oR5 750 1000 1500 2250 arsn G250 e
200 F.oT ) 710 850 1425 2135 3560 5910
Ao 250 ET% EQS 1345 _ 72010 3365 5604 f
00 245 GED CET 1315 1075 azon 5435 5
=00 230 LeD ass 1255 1525 3210 LEEL -
a0 g H05 B05 1218 1815 1925 L04g :
650 205 545 785 1178 [E7T 1940 4965 i
oo 205 570 75% 1135 1705 2340 4730 [e.’
__¥58 195 530 7o YOGS 1555 2655 4430 -
aG0 160 o5 XL iars 1520 2535 FERT)
asn L% a8 654 ars 1466 2435 A0S -
90 &5 450 40 S00 1345 2245 3745 R
) in 375 (D 755 1130 1E2% 3145 -
1000 20 275 295 445 670 111% 1R55
1050 | 135 185 37% 419 LAS 1145
oG [ 130 130 LTS FET B00
1150 50 7o 105 155 255 a3p
1700 as AS a 0% 17 285
MATERIALS: GHOUFP {110
H182-F22 A21TweCg AIGF-CNT
TAELE 2.10
TEMPERATURE _‘ WORKING PRESSURES IN PSI
InF L . . .
| se 300 a4 ‘}r— 600 —\f__ 900 1500 2500
-2t TGO 100 265 750 1006 1504 7250 750 5250
200 260 755 955 1430 2150 5840 965
3q 250 | &3% 900 135§ 2030 1335 L6440
4030 a5 £%0 BES 1295 1945 1240 s400
500 230 640 LEE 1280 1920 200 5330
_ 600 218 40 855 1280 1920 aron 5330
650 795 35 [ 110 1270 1905 3lan0 5298
Fou 205 635 pas 1265 1an0 Mnra s2eo
150 195 &00 Bog_ _j  lopa 1850 009 SO0
BOD 16D 585 FI5 _1 1165 1750 291% ABES
350 105 540 720 1085 1625 271G adls
500 65 a8t | _ &40 a0 1449 2400 1000
950 an 373 535 | 458 1130 1885 1145
1000 20 I 268 iss 515 a0o 1335 230
1450 _ P 25 4p0 | 595 855 CEE
1100 - 113 150 FES i 40 CEs 2945
1150 10% 115 205 aLo 515 BS54
1 tivs L) 13% L 2015 345 5
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e
MATERIAL: CROUPIM
AIRZFZ)
b
e
b
E, -
A
= TABLE 2.1f
[ ———
F‘K TEHFEH&FTUHE WORKING PRESSURES (N #51

e IN
&

: L_ 150 204 A0 600 B 1504 =
“i" -2 TD 100 285 750 Loo 1500 2250 arsg &350
i?‘ 200 250 750 1000 1500 2250 3750 G5
e 300 258 745 905 LA99 2235 37zs £205
o 400 245 FET a73 1265 z19% 36&0 6105
500 2310 710 4% 1420 2530 45549 5815
. G 210 44 G918 1310 2055 3430 5715
& E51F FE X (1] 1315 Q0K 334% 3570
= 700 205 645 8535 1295 1540 3235 5395
P 750 195 504 6GES 16900 1530 2505 2170
& [T 150 F3 535 [TH 1430 EET T ECEL)
K 259 105 455 605 ans 1360 22565 70
.y b g 65 418 554 azs 1235 FO55 3430
i 950 at 310 410 615 %25 1545 2570
- 1000 Fyr] 240 azo 480 Faa 1200 0o
" 1950 ; 128 25y 375 545 LY RELL
\ 1100 135 185 275 1o 685 1145
;-,} Liso g5 135 185 2848 AES 7ra
S 1200 20 0 105 155 253 430
L=
s
MATERIALS: GROWUP1.12

AL55-5CR ALBI-FE
2335-P58 AIST

’ TABLE Z2.12
: TEMPERATURE WORKING PRESSURES (N PSI

|
1110 30 400 ] 00 TS 2504)
e T I 725 T Y 1235 —" 1ese 3085 51a%
- 204 220 55 P e 1150 iraq 2880 48040
Ing Z1a S55 Fad 1305 LE60 2TES 4514
= 400 205 40 Tao 10aa 1615 FEH 2400
- 504 205 530 bt Loss 15458 264% 4405
¥ 608 195 i 515 £45 1034 1544 2570 4285
FA{) T [ o0 G5 995 1455 590 150
povl] 185 4840 (.8 HES jaa% 290% ag1a
-l 17a A5G _&R4a 904 1345 2245 AT L
800 160 444 585 BED 1315 2195 3555
850 1G5 410 550 825 1235 2055 3434
900 65 345 170 705 1068 1765 2945
S50 oAy 760 345 520 780 1344 2170
toao 1% 1510 25% 3as 575 50 1604
Lo58 L4 185 780 ___Azn |  ¥os L hLFa
1ian - 105 135 205% 31n 515 855
1158 1o S0 115 205 333 57y
3 1200 as 64 B0 139 225 1tg

; 2_5F
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—_— —“—_’—‘—“——_._,_‘_“-\- -
MATERIALS: GROU® 113
AL1BZ-FiA AZIFCH §
1
H
i
TABLE 2 13 i
—— - L ————————.—..
TEMPERATURE WORKING PAESSURES PEI !
INTF N
— —riep—— — S e
150 L——————-lm 400 500 800 1500 2500
—_— — oy . 1
2O TO 10y LT 150 1000 Iyan 2754 EEET 6350 i
2490 Z64 F50 1000 1500 225¢ IT5n 290
00 250 7as 495 1490 F2as 372% 620y !
464 343 EET] EEE) Y355 2195 ET 3105
SO0 230 710 845 1420 213g 1550 5915
£04 218 5490 aza 13B0 2075 455 5764
%54 93 £8h EXYn Iie6 7645 3405 31 f
o 205 B&T as0 133% OO 33135 5955 i
15D 1as 550 Fada 1445 164% 2745 asry :
aoh TEQ PY-TH 565 95 rast XY ards i
a5G 105 444 58% 84a L1315 2195 IESY H
90 | &8 | ass 1 evo 4 7es | tefo | 4%es  2sas '
T ~ as | z&d ETL [’ 420 7h0 1303 PR i
1000 20 194 255 385 475 60 1£00
Lasg pan i85 28D arg 705 1y E
1roo To5 135 205 I0 %15 855 L
1150 g am 135 20 dah 574 |
_ 1280 . { 4:.__ g - g—n_ —‘—:35_ B 225___—_ are ;t
WATERIALS., GROUP 114
AlALFY azrreL?
TABLE 2.14
———
TEMPERA TUAE WORKING PRULSSURES 1IN P
INCF )
_——— e ;
1w 300 . soa | aoo | isoe L 2500 :
—_— e ——— . ——— e — ————— e e e e e e ——— 1"
-2 TO 104 F85 | 750 + 1nan ES60 1750 | ars0 T %0 i
200 250 15D i 1500 2250 ITsa &350 +
RIn] 254 EL T 95 1490 2215 ates [ i
S iy 245 730 EEES 1465 219% ILEQ ALD5 i
SO0 230 710 835 1230 2139 %50 5915 H
B 210 69¢ 970 | 13m0 2075 3455 | sren :
550 205 [ET5) 214 (EEL FOrE] FEA (X3 i
700 205 BES LET 1435 Flinl 1135 55%5 t
P50 195 &o0 1 ac 1200 1800 I00n soae §
1T 160 ZHS 778 1165 |~ trao0 2915 BETEE H
850 __J 505 530 705 LSS 1585 26a1 adnny i
ELT] 6% A50 ] soo | F04 1345 _ a5 | 1745 {
w50 a1 3 TTTAGS l AT 1110 {as4 WEE :
3020 zu 290 590 585 B75 1458 2430 H
1050 194 250 375 SEY ge5 [ 15s0 .
rod I BT Y R BT T 341 [ i_‘ ErE)
1159 5 Lo 154 224 ais &30
1700 | 54 ! g 18y 155 } ras | 430

k.
P P
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-
MATERIALS: GROUP 21
AlRX-Faga ALEZ-I4aH AZAG-304
A3 2TEIoN AA5L304 AITE-TPIOY
a4 IF PO AATS-ID4
TAHLE Z1&
TEMPERATURE WORKING PRESSURES IN PSI
INOF
150 300 400 1) o000 1500 2500
T aaTO 104G 235 615 B35 123% T kLT HLab
o 208 145 51% [} 1030 1545 250 AFRS
3o 17% 465 515 425 1390 2315 ETTE
a0 165 FETS 570 50 1375 Z130 3354
500 155 Al 530 800 1195 1935 3325
£90 148 37s 504 750 1125 1820 3120
30 ao [ ara 1 ash 'Tl’""?‘:‘s_'ﬂ—"’ﬁﬁ‘s [~ 1848 3579
Fgili} 1&g 265 ARG Pk 1] 10590 1830 I03S
750 138 __ass_ 475 o | e | 1784 2965
00 13g Tas” B0 | 690 ja3s 1734 YT
&50 105 \ 340 455 (4.1 Lozo 1695 2830
gon 65 338 445 | 6ss | 1000 | 1ees 2775
950 1 rs _1 azs 1 T§35 | &% | ¥ | 1635 | zFes
1030 =0 A3 Lyl BA 4 4965 1605 2675
1050 1 L—-JEE‘—— a3 &80 | =Ry 1605 3675
ilao r‘ LT *00 TBO5 §o5 [ 1538 | zs1s
1159 265 350 530 rag 1320 2200
1200 L_ o 205 _ 235 #ip0 | &3S ;o 1p3g | 1713
1290 -+ 160 i 320 — 265 Hod i FETT
1300 125 1M 255 &80 6315 1055
1350 . | oo __ b\ zog _3a ) zas 810
VELL — “ 74 ) 150 275 7] 375 &30
14508 &0 - i1s 175 250 485
soo | b aa | s g0 _aes | zes | aes
MATERIALS: GROVP 22
AJI51-CF3 A3SL-LFE
TABLE 2 t6
TEMPERATURE WORKING PRESSURES (N FSI
IN®F
-l 150 200 an 600 00 1500 2500
_— Y
-0TO 100 FET 615 825 1235 18580 aADES 5145
20 1935 515 GBS 1oa0 1345 270 4285
300 175 455 1. 6B83 905 1380 2265 37D
A00 T55 F1. 1] CE1) W3 1 121 ] s0i% 3360
580 145 7% 500 750 1125 1870 3120
& 135 155 435 1o 1070 1730 2955
50 135 E LT FrEd L___,,____M T165d 1750 24T
700 130 145 aEn BaD 1033 1730 2880
1] 130 | IS 455 585 LaZS 1704 THLS
CT Tan 335 750 €75 ioio [_ 1685 Z61T
a5y 105 135 ads E6S 1000 1665 2775
A00 &3 330 $a0 GHEG 985 i6dS 2745
) N B - T B¢ s a7 T 8ss 1605 @675
1004 e ] 314 415 G20 Q30 1555 2590
1854 ilo a1 &15 gas 1545 2510
1180 TERE —“".ﬁs—““'_' 515 AL EYEE ICE
L1580 Las 260 ) 290 585 a4 1630
1290 | 1ss 205 310 ag5 770 1285
1950 16 135 1 236 EET 550 915
1304 B 1] M 165 245 ara BEY
3 1350 50 l_ 80 | 15 185 1o 515
3 T T BF T &% T 145 FEA] -
l45g 35 a5 ! 70 165 170 2as
1500 25 a0 | sg 10 124 L 208
— i - —
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MATERIALS. GROUP 23

A1EZ-FIlD A240-7105 AIB1-CHED
£358-310 AaT3-3105
TABLE 217
TEMFER“ATUHE WORKING PRESSURES IN PSI
IN"F
150 i} NG ELHY 900 1530 500
=20 T L 235 &l3 a4y 1Z23% 1850 1085 Lla5s
048 215 §55 4o 1118 1655 FEET 4E30
154 19% 515 G5 tnan 1545 2470 42865
FY:T 150 [TT 655 980 1479 2450 FETT
2040 175 455 GIS 9% 1350 2113 34335
600 170 440 585 475 1315 2150 Ib%0
50 165 430 570 [ 1265 ZidQ iTES
Fo 150 420 55% B35 1755 2094 1489
750 160 410 550 LEE] 1235 2955 3430
00 i5% 100 sig 00 119% [ETE) T33z2%
50 105 190 520 Tao 1174 1955 3255
2040 55 385 Sio 765 1150 1315 113a
854 A0 7y 455 745 1115 1860 3105
1000 20 235 453 61T 11a 1580 z800
1050 245 azs 485 TIn 1215 014
Tioo - 179 1 FETY] EFT) 515 A5% 1420
11530 125 1685 24% arg a1 1gao
1310 L1 115 170 255 433 ¥15
1250 50 &5 a5 145 Fam a0
1300 25 In 5q o 120 20g
1350 1% e 23 a0 0 11%
Ta00 14 15 30 30 LY 5
1450 5 10 15 0 a5 55
15Q0 3 10 LS 20 33 ]
MATERIALS: GROLPF 24
A1BZ-FIa7 AIARIFlag Anag-Faz
Ai12-TFIA7 B35 -CFBC A A5E-F4T
AITG-TRILT BAIFE1AT
ALTH 347 A TD 4B
TABLE 218
TEMFERATURE WORKING PRESSURES IN Pzl
iHOF ) )
150 300 L114) ELH D) 15006} 2500
- To 10g 235 513 825 1235 1850 3085 Slasy
200 Z10 S5a% 725 L0940 1635 2125 a5a5
ELe) 195 505 70 1910 L5ia 2520 400
00 184 avE &35 FH iazs 2375 )
500 170 445 590 &40 1335 2M0 Aros
503 H LG 420 360 85 1365 2114 515
EEL i 160 41n S50 82T 1235 3055 3430
700 i 155 454 %35 804 1205 2005 3iias
__ts0 151 395 525 790 . 1134 1975 3790
B804 150 390 520 780 s 1955 3355
ASD 105 160 505 60 1140 14904 1i7a
Sy 65 ata 495 7an 10 1850 ELLE
33T ag R EED) T35 1103 1844 30To
1000 20 358 465 ¥od 1050 1754 2915
1059 350 465 o 1054 L1750 2945
1§50 - 310 als B23 835 1360 2600
1150 2lo 280 & 20 6525 Lo45 1745
1zam 150 oo oo a5e 155 1255
1250 115 150G 25 340 565 a5
1300 75 100 150 125 ars 630
L35q 50 £ 105 143 ! 755 438
1400 a0 a5 a0 1z5 1 705 Ly
1450 _ in 40 &0 EH 155 25%
1500 25 3a- 54 0 FL] a0
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PIPING MATERIALS

T
—_
B,
MATERIALS: GROUP 2 S
H182-F321 AZ40-121 AILZ-TPIZY
AJTE-TPIZ2L ALIFPIZ) a4 749321 3
TABLE 2.19 N
TEHPER:&TUHE - WOH KING PRESSURES (N PEIL ~.
— INTF
M 158 300 Al GOG [ 1) 1500 2500
e
15 20 T LoG 23% 515 15 1235 1850 I0aY 514%
a 2000 200 525 5495 1045 1570 2615 4155
3 300 180 465 £25 9315 ta00 23135 3m9g
1] 00 158 475 565 [T 1279 2120 a530
3 LhtY 1560 395 525 ki:H 1144 1965 32¥F5
1 Lele] 145 ars 500 F50 1125 1870 120
P TTES0 146 365 [T Tio 1100 1830 3650
t o0 140 3B 480 720 1080 1800 3aeo
— __I59 135 355 475 714 1970 1780 2965
200 135 35S a7n T1l0 1960 1770 2950
50 tas aso 465 700 1050 1750 2915
§00 65 350 465 695 Io45 LTac 2495
CET A0 3a% FE0 &40 103 1730 ZHAD
! 1003 F{+] 3a5 4616 1113 1030 1720 2865
- 1450 315 a4zn 530 045 1578 2630
Ti0d FEE] ES T a7s 750 1185 197d
1150 170 2o 345 518 855 1434
— 1200 124 165 245 270 615 1030
1250 85 115 17¢ FEE 434 715
11qq &0 b 115 175 299 485
— 1350 40 59 75 115 L 313
Téuo 25 17 50 L 120 Z00
145¢ 15 25 a5 L1 85 145
1500 1o 15 29 30 50 85
MATERIALS: GROUP 2.6
H1EZ-FI16 A1EZ-FI1EH AZan-11E
AZAC-ILT HI1T-TPE1E A3SB-316
A3ITE-TRILE 4410-FP316 Aare-ile
TABLE 220
i TEMPERATURE WORKING PRESSURES IN PSI
: HoE
' 150 300 400 600 ; ) 1500 2500
¥ -2 T 100 235 415 Ads 123% 18%a 3085 L2145
3 200 28 530 710 1080 1590 D555 4425
i o0 185 480 Al S50 14940 2395 3095
E 400 176 e E) RED 1320 7200 3640
; S04 155 414 sas B30 1230 204% 1210
H 60 150 EL T 515 75 1160 1935 3225
H 654 145 380 S0% TED 1140 1943 31740
7o 145 17y ads 745 1115 L1360 1105
T30 140 365 450 730 1104 1830 050
i goa 1aq 30 AR5 2% 1085 1810 3015
3 B50 105 360 475 715 1075 1790 298%
!- Q00 65 355 475 710 1070 1 70 2963
S50 [T) EE 474 705 1055 1760 2930
H 10640 20 50 455 100 1050 17540 2815
E 105G 3540 263 700 1054 _ 175 Fe-28
L1400 KT 465 LR 1650 1750 FCTER
1150 3z 435 : £44 955 1545 ZESH
1200 25% _ 340 505 TRO 127 2115
1250 ) 185 T zas R 5hkh 925 1545
1300 144 Las ZED 420 05 1179
1is0 105 135 205 0 515 435
3 TY.T 7S5 a0 1548 7% 375 &30
1450 50 8a 115 L7 200 ags
1540 a0 55 LT4] 125 205 345
—_——

2~¢1
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-—
— Bt
MATERIALS: GROUR 2.7
AdE1-CF3M AJSL-CF gt
TABLE 2.2%
TEMPEH-&TURE WORKING PRESSURES 1N PS)
IN'F
150 ) A0 600 400 15049 _‘ 2500
-2 TO 100 2315 615 azs 1225 1830 3085 5145
200 20% £15 7l% Lo7g 1605 PETS 4455
200 155 AES £45 a3ty 1455 2478 445
€00 [¥5 455 610 915 1370 2285 Er Y
500 170 450 E0D B95 1345 24D 3733
600 165 43% 550 AT 1318 2180 358
£50 185 430 CEL CEH] 1285 2idv EETA
FOU 168 40 560 a5 1285 23110 3515
750 160 ALD 554 L FA 123% 2055 1430
RaT 155 13 545 L5 1215 Zoda 3375
&S0 IH 400 530 460 119% 1935 3328
900 &5 494 530 300 119% 1995 3375
T a0 ADD A 795 1199 1994 3315
1003 20 290 520 7HQ 1175 1955 3255
1054 ] 365 455 ¥25 1090 1815 an3q
L1ag 335 430 645 955 1610 26HE
1150 275 LTE 554 B35 1370 BIRY
1200 248 215 an £15 1030 1715
1256 180 Z40 ECT) TR it B
1308 13% Ias 2rs 4140 BA3 1145
1350 165 135 T Ao 51% 855
1AL kI To0 150 1 2e4 Th 6530
1450 (3} ag 11% 175 2490 AES
1500 £ 5 By 125 J - 205 A4 5
! ee——
MATERIALS: GROUP 28
AlBZ-Fanal A2ap-IaL Ad T3040
. A3 3040
TABLE 2.22
TEMPEARATURE WORNKING PRESSIFRES IN P51
IREF
154 e Te 4] 400 B0
=g T 100 195 515 (743 1030
2007 170 4400 SR83% 875
260 150 385 525 78S
400 Taa 360 IR0 73
500 13g 315 Fres 679
| B0 124 320 425 40
550 12 315 415 525
§ oG 115 aoes 434 £15
J _rsn 115 Jo0 aes | 40S
E1H) T 118 Tf_ 395 kP 30
L 105 a4 A%0 131
— | _ ]

T A b

FR et

e arms

pma,
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PIPING MATERIALS

—
o -
MATERIALS: GROUP 2.9 i
A182-FI16L AZEd-3 &L
Azlz3lel
—_— YABLE 2.73
TEMPERATURE WORKING PRESSURES (N PSI
—_ IN"F
150 200 400 604 50 1500 2500
=-20TH 100 195 515 585 1030 1545 asTd 4285
200 165 435 L1:04] [+ 1300 21170 AIG1S
—— A0d 150 Iyh 530 TRa 1165 lgas Izan
400 135 355 470 Ti0 1460 1770 2950
SO0 125 3% 435 855 SAD 1635 27245
—_ _E0b 120 210 410 61% . %35 1545 25%0
[3=11] 115 300 A45qQ &S00 200 1500 250%
TOn 115 295 130 2590 ras 140 24510
r5o 110 zg0 385 575 86 ladg 2400
Aoa lio -] 4] 375 565 LER] mig 2350
5o 105 ars aro 450 25 tisn 2295

TABLE 3. HYDRDSTATIC TEST PRESSURES

' TEST PRESSARES BY CLASE — AY promures are in pouncs per square inch gape lprigl
150 300 300 GO0 Gy 1500 2500
TABLE | MATERIAL

NG, GAOUP MO, | SHELLISEAT |SHELLSEAYT |SHELL|SEAT [SHELLISEAT {SHELL |SEAT 'SHELLISEAT|SHELLBEAT

2.1 1.1 A | 315 1125 | 8IS | 1500 | 1085 2225 | L6300 | 3350 | 24a0| 5575|4075 | 9225 | €8S

2.2 1.2 5o | 245 god | G645 ] 12a0 | ees| 1775 [Llzso | 2650 | 1935) aazs (3230 | 7350 | Si@y

] 1.3 37 269 3% | 873 1250 05| LBTS | 1360 | 277y 203} a6s0 |1393 IT23 E1=10]

2.4 L4 A50 | AIS 1125 &25 1500 | 1ina] 22500165 | 3375 | 2475 5623|4135 [ =375 | 5875

T 2.5 1.5 irs 260 G425 [ B¥FS L2%0 05 1475 (1360 | 2775 2023 aGa0 13395 TTLS | SREQ
: 25 1.% 400 280 1050 a5 L4040 | 1015 2100|1530 ] 3150 | 229%] S229 [3815 ] BT [ 63Gi
ar LT 400 | 290 toso | 7es | lxoo | 1015 Zioo{153¢ | 3150 | 2285) 5225 |3B1S | BFOO | 6365

i 2.8 1.8 450 | ALS 113% B25 | 1500 | 1100| 2250 |l1e%Q | 33r% 2475| S625 {4125 ) 93F5 | GATE
E 29 1.9 45309 | 3135 1125 | &25 | 1500 | 1204 2250|1650 F 337 | 2475| 3625|4125 93Fs | 6EF5
2.10 1-14 450 | 313 1125 ) BIS | 1500 | 1109 | 2250 [1&5%0 | 335 | 2a7s| S625 4125 | 9375 1 6375
i 11 1.11 450 | 3ls 1185 | Ba5 b 500 | 11040| 2250|1650 ) 3475 | 2475 SE25 9125 ) Q3r5 | 6873
N 212 1.12 A5 | 260 25| &75 | Lli%0 QoL | JRETS JLAGA [ 27T5 | 2035 E650 3395 [ FTRS | 660

e

E 2.13 .13 A4LD | 1% 11245 | m25 | 1500 | Y100 | 2255|5450 | 3375 | 2a7s| 5625 (429 | 9275 | €875
E_ I.14 1.14 450 | 315 1125 A75 | 1500 | 1100| 2250|1650 1 3375 | 2475| %625 |aias | 9375 | 4BYL
i 2.1% 2.1 37% | O 9251 G675 1355 905 1875 p L1360 | 2775 | 2035] 465940 (3395 | ¥725 | 5660
! 2.6 2.3 a75 | 2EQ 925 | 75| 1250 | %os| 1evs 126w 2775 [ 2035( 4650 (3395 725 | SEEO
217 23 375 | 260 823 | &£75 | 125G o05| 1875|1360 [ 27T& | 2035 4G50 [3395 | 77Es5 | 566D

; 2.1a8 .4 iTs B0 925 | 675 | 1330 sab | 1875 (1360 | 2775 | 2035]| 4650 (2395 | FTE% | 5660
* tly 2.5 75 | 268 925 | 675 1250 | 9o05| 1E7s5(i3ecd 2775 | 2035( aesSw (3395 ¥735 | 5650
{ 3,20 2.6 375 | 260 325) &7% 1350 ol ] 1875 {13640 1 275 | 20325| ag50 (3395 7725 | sS40
; 221 o 7F iIrs | 260 925 E¥5 | Ll2%0 505 18P5 (y360 | 2775 | 2035| 4650 (3395 | ¥Fr25 | G660
t &2z 28 J0g | 215 ¥75 | 465 | 1450 735 | 1580 1335 § 2325 | 3700| 2E?5 | 2825 ) Gaso | avid
] 273 9 3ag | 21% 5| 5SS | 1050 7SS 1550|1135 237% 1TBUL3$TE 268232 G450 | 4715

MOTE Trosd test prefioces are all sunDpect 10 stipulatons i Pre. 8 which (onm a parl of thos tapla,

.
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— ! B
i —
ALLOY-STEEL STUD BOLT DIMENSIONS 4
+
I3
e T—" — 1
Length af St Ralt Fengiht af Siug E,;r“‘ -
Tharneter Mumbser —_— Chametar Mumber —— 1 —
Nmﬂmal of of tang 1118 Ragecd of of K ng L 6" By
Pipe Baotis Dottr Jont! Face? and Balis Bolts Jano? Fregt
Flat Face Flat by Konun
— Pipe
150 Found Flanges! 300 Pound Flanges = Lize
e .
" 4 - 250 ¥ 4 3.00 215k
I 4 - 2.50 # 4 3.0 30
Y 4 225 275 % 4 3T e —
. 4 325 2Th » 1 17 1og Y
1 4 a5 300 b1 4 4.25 i 1
% P a7 .95 % ] 425 ET lil_
y 4 1.8 A5 kA B L5 400 1,
b 4 £.25 37 N g S0 425
e a 4.25 373 % | 420 430 2
¥ 3 41.25 373 ¥ £ LW 250 u:;:
LY B 4.50 400 ¥ H f.4) 415 1
y, £ 4 4 it L i2 53 340 X
< 3 173 423 % 1w B2 550 3
5 I2 .05 175 1 6 ) 6.7 G
i 12 525 17 £ 1] T30 675 H‘;
t 12 375 5.2 1': 0 173 o 12
1 14 LN 3.0 1% 2 H23 150 (
1 Ig 6.50 GO0 1 24 5350 73 140
1, 20 f 73 625 L 24 2 ip 2.3 et
1t 20 7 30 TG 1y 2t 10.23 9.5 :'eh ot
2301
Length' of 5tud {falc ) Length! of Sud Bal{
Thamerer Neumidier 1, Ineh MualegFemaly  Diameter Humber % Ineh S afud Fomale
Fipe of of Ring Rased alsa of af Ring Rauzed lea
Bize [olts Balts Jointt Face Tonue Boits MlLs Jownt? Fags Tunmmes
and Uegve and Lanaer
i Pound Flangest B0 Pound Flangos
i 200 3.25 300 " 300 225 140 Hornn
1 50 25 325 by ¢ 3 50 450 125 Pipe
] 3 a7 550 ¥ 3 375 175 3540 Size
{ 4.4 PELY 375 EN 1 .03 4.7H) 440
4 425 4.7 40K % i 1.28 125 453
8 450 125 4.0 % b 450 £.25 1.6
g 54K 473 4.50 B ] 500 433 4.50 -
8 525 5.06 173 Y 8 525 5 (¥ 455 '_‘.
g 75 5.50 5.23 £ B 573 a3 383 "
2 37h 3.30 325 i t 6.00 5753 & 50 L!
8 £ £ 573 5,50 1 Y L &30 £.25 !
1 625 G EXH 1 i? 7 o0 LI F o _}'
12 TIK) £8.72 Rl b 2 I%h T Fal a
1-, 133 TTE T 5 T 2h 1y ig BE15 B H.2a -
", 15 825 800 175 Ly 20 00 TRE] E30 3
1, 20 850 B.25 £.00 tEH 0 9.50 025 .00 -
1 20 i R1a 8.3 lv bl 125 ELLRMI 9T 3
. X 933 9. 813 Y | 11400 W73 jan ‘?
1, 21 16,00 973 950 1% 24 s 11 31 b1 5
R P 11.25 1 Ta 144l b 24 13,25 Bdim | ] ]I_.J
:;tr-cw frum American Sianetard fteel Pape Flange and Flamod Fiunges AR5 BILS ~ 1373
Dimierizin Zieen noinghis
leugehz du ol include tha hisgdin ot thr prnls A paing s Lthal parl of 3 siud aly bevgmd the thread and snay e chamieced eounded uve sheared E.‘U“
benaihs for b3 preed jnds may be f2iermimed s Tallows For Lageed welapiged add checionezs of bonl lapsc for Lagygeecd a8 LE inehie raised fane 2t ame thickngssal lap 180 Jamped il dire
:‘th"’!mt Ture go Nange add ehickmess ol Jap ot ' ineh: far lapped le fenals Gace v fun e add thechaeis of e lap andv_the mammurm thiokgess ol which ming ke b ol wpE [ Tl'hcu
bt face fur made amd female lajapwi] soint trade am the gt andd s Lhicknesses af pope bt dhe lap shal serves 23 1he mude Tace must st Be e than % el W:B‘"" e
Py 1= arade ©A the ban sl chick negs of gaghs for cagh digy +Inch
N3 male
[ hen
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: ALLOY-STEEL STUD BOLT DIMENSIONS {Contlinued})
_—
d Boly
—— R
1% Rzl'sq;‘ Lengthi of Stud Ball Length' of Stud Halt
“acefang e
’?:: Fiﬂd % Monsmal  Dizmeter  Mumber ¥lnch  MalediFemale Diamoter  Number ineh  MaledFonle
ice % P of of Ring Hased alsn of of Bing Razed 1l
T Bize Dalus Bolts Saint Face Tangue Bals Bolts Joine Face Tangue
— i Grmave and e
7a
5{\3 500 Found Flanges' 1504} Poand Flanges'
y S
byl N " 4 425 4.25 400 ¥ ¢ Y 25 44
T . A 4 4.50 4.50 135 y 4 4.50 4.50 4.25
; 1 " 4 5.4% 500 475 % 4 5.0 5.00 415
3.5 M i 4 .00 5.00 475 % 4 5.00 5.00 475
400 it 1 i 550 a4l 815 1 1 550 5.50 525
i 2 % 3 575 575 5.50 % 8 575 .75 550
450 », 1 ] 625 625 B0 1 L 625 £.25 6.00
’ q % Ll .00 5.75 &80 1% & 700 EELY 6.75
g 75 ] 1% & T.08 B 75 650 Ly H 775 TS 75
o 5 1 8 78 750 725 1% 3 975 975 8.50
6.4 f 1% 12 .75 1.15 750 Iy 12 143,518 1G.25 0
£15 [ 1% 12 9.0 875 ] 1% | Fy 120 1150 1125
1 1y 14 8.50 9.25 4,00 1y I3 1355 1325 13 0
L 12 1% 2 1025 1000 275 2 16 15.50 M7 14.5¢
; ?2 [FRuzal e 20 iI2n 19.75 1050 24 3 | il 1G.1M1 1575
P [ 16 oD 1% 20 1175 1125 1100 24 16 18.50 Y] 1723
125 B 14 0 1354} 12 7a 1250 2% & 200560 19.54 15060
— 20 01 z Fill 1425 1350 13.50 3 16 225 1A M)
2408 2h 20 LT 75 L7235 1700 b L1 25 T4 2441 24.00
L
maly i
3
3
[
D
Lanpiht of Sted Bolt
3 Hormnal Diameter Number Uinch MalefiFrmale
- Pipe ol of Ring Radsad alsy
a1 Blze Eolts Bolta Joint3 Face Tangure
ang Gresive
E 2500 Paund Flangest
—
- L ¥ 9 5.25 525 £ 00
i i ¥ 4 525 5.25 500
i X L 575 57 8.50
1, 1 4 650 G235 6.0
1 14 1 7.23 7 6) 6.73
2 1 8 7.50 1.43 T
o, (1 E 825 B0 995
3 1 ki 425 500 4.75
+ i B 1875 1075 1044
- 3 1% ] 275 12.4%) 1t 13
E & 2 8 150 1315 1250
3 B 2 12 1501 13 25 1541} ¢
4 ik Y 12 20.50 1434 19.25 L
- 1 i2 @, iz £2.30 21,50 21.25 Koy
3 ————— HI‘.
- Extraried trom americaim Siandard Sael Pipe Flanges and Flanged Fielings ANSE BI85 — 1873 L
et AU dimencion groen 0 nche:
iengths do not inalude the heghl of the prmts A poind s thal peetof & Sted bl beyond vhe themad ad may be chamifered, tounided or shoared Eay.,
- It bemgrinz fye Japped pormts may be determangd & folfows For 3pped @ apped. 2dd thuckoes of both daps. e iapped b 16 aneh ruised fage sndd one thackncssal g tar lapped g -
I o unch mae Fasn am Mange, sdd theckagss of [3g and 5 meh, for lapped tr fernale fuseon faome add vhickeemalane bgronly Uhe ensmemn nm thaokness of which mikd be Y, inch toserse )
® 4 male farp, fr male and Semiale Ispped pant made i the IR, sdd B tuckngscs 55 pape, bt the Jap that fervies a5 the made fce tiest nol be Less than &, meh, ki
hon arogue (1 made @ the Jap, add tekiness of pipe for each Mg -

2-£5
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Table IT Appiication of Gaskats and Groaves to Referenced Standards®

L FLANGE $1ZE$ _ ] :
ANSI RIS AFLEA i ms SPa4 '
Pearl | . |

R 300 to 1 I 300 (o
Mumber | 1501bs. | 600 ths | 900 Ibs. | 1500 Ibs. | 2500 ibs. | 960 Ins. | 2000 1bs | 3000 bs | 5000 1bs. | 150 Ibs ﬁﬂﬂ 1bs | 900 In,

Ril ¥ 3
RIZ Z % i
P11 u fra —_—

__Ria_ 1 A 1 N T

R4 1 1 1 %

- —
RI5 T % 1 i ]
RIS T L

R T 1% 1L HE 1% 1% 1'% ]

— Rzl | . i% :
1 R | 3 [T 1 T

Z - _% 3 T
—ET_—ﬂ'——I ? 7 - R P —

i RI5 RS M T — b ——- -

— RIE | : |
Rir

2 | TIw 25 FE _

TR 3 -
Y HI0 '

| B33 E 3 3
_KIZ g ——
; ®13 3%

—t L 3 | ! _—
“Ra 1["_ [P S F: TN NV I 2 S I gt F

o T Tt L T ——— - |
i =—1— ——— ———

N YTIN I NRY 7 I jF A R TR
R&2 1 i1 ’ ] I e

LS R B S I . 1 "]

"End Flanges AN &0 and AP 600 uge Gaskets and Grogves foc equivalent Pipe Size ANST B16.5 or M58 Spgg Flanges.

TR30 for Lzpped Joiar only.

P
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¥ Cosngus
0395 PMS 8390 30 oudlian g 3190 i

doglpads |3yl wmsanl o.3ud 03391 0392 53 PAS b ausda L odul duo¥a ) g0

1.8

1.1

12

13

il 0.3k 0313 7 pud (SLAT ol g ST

GENFBRAL

This specification has been produced wsing the ASME Code for Pressure Piping ~

“Process piping”, ASME B31.3 - 2002 Editlon”,

‘Pipating ransportation systems for liguid hydrocarbons and other fiquida * ASME 831.4 - 2002
Editon™,

“Gas transmiasion and distribution piping systems” ASME B31.8 - 2001 Edition”,

Addilonal requiraments of the COMPANY's andior LICENSOR's Sizndands have beon incarporated oc
refarred o whera notad.

The symbals used for idordification of the pliping dass designations shall e as indicated in the
folkcrwin lists:

the line clags nurber congkets of a masimum of four symbols. the first indicates fange rating, the
second indicaies cormsion aliowance, the thid materala of construction, and the fourth danolas the
sanvics,

1.31. The {irst symbel Indicates fange ralings and Tatings as follows:

("3
"

a}  raised face Ranges:

A - ciang 150

B - elaas 300

T - class 400

D - class 80G

& - dass 90¢

F - ciaas 1500

3 - ciass 2500
b}  ring type joint Bangos:

H - class 150

J ~clasa 300

K - class 400

L - clags 800

M - class 900

N - class 1500

F - class 3500
c.)  lep joint fangaes:

A - ghass 1500%)

Q -ciass 150

R - claaa 300
d) fiat face flanges:

A - dass 150{*)

5 - class 150 & 16 Bar

T - class 300 @ 20 Bar
8.)  nondiange rated systems:

i —porm 3000psi, atc)

Ar an gxecepbon, Piping Class "ACWW hag been used with ‘A’ for lap joint fange.
As gn execaphon, Piping Class "ADSV" has beor used with A’ for flal face flange.
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The second symbal indicates corrosion allgwance as follows:

0 indicates nominal C.A. { nil, 1.0mm, eic.) or that the comozion and erosion allowance
is included in the nominated wall thickness as indicated in the pipe class notes.

1 - indicates 1.5mm nominal C.A, {1148}

2 - indicates 3.0mm C A, {1/8%

3 - ingicates 5.0 to 8.0mm C.A. {14}

As an execaption, Piping Class "S1PW' and 'T1PW have been used with ' for C.4 of nit.

The third symbol Indicates materials as follows:-
- plain or sembkifled carbon steel
- carhom gleet
- glass reinforced plastic plain or fined.
- 1%% cr. %% mo.
2% cr. 1% mo.
-5% cr. %% mo.
- kitted, fine-gramed casbon steed
impact iested {low lemp. sanvice)
= 3%% M. (low tany. service)
-types 304 or 304L stainless steal
« modified austenitl; stainless sivals
{ h in grades & ¢., or epecial analysis mits}
- types 316 or M6L stairdess steel
-types 321 or 347 stainiess stesl
- cast ductile or grey iron
plaln or lined.
- RTRP (Reinforcad Thamoselting Resin Pipe)
- carbon steel, cement or epoxy lined
- carban skeed galvanised
-UPVC, CPVC, ABS - solvert wold or screwed systam.
- PR, PYDF, PE - huttisocket fusion of serewed systam, HOPE
- carbon steel, cement or apoxy fined -extarnal
coated and wrapped for undengrourd.
- titgnium/ ttanium alleys
- 90-10 CwNi
-HYCS clad with nickalf nickel aloys
- nlckelf nicke! aficys -
‘monal’, hastalloy’, inconet, incolloy’ efc.
- alursiniurn/ aluminium alkoys.
carbon steel refractory Jined

Ke=T LTTADODRDE

“N <XZ< CHAOADDD ZEC

The above list may be added to cover special matefiads, using symbals{2 to 9), 83 required.
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v fourth symbaol incficates service or limiting factor as follows:-

-instrument air, plant air, nitregen and non-frydrocarbon
uliities, except steam or watsr Servicos.
- light hydrocarbons and ganersl process using
bsak watvas {saft saat miting)
- catalyst - catalyst slurry, flufdised or powderad coke, slurry,and other erosive

processes
~ Non-Sour hydrocarbon and ulikthes, eg.fuel ol, pHot gas, sweatenad propane, ate.
- gpedial service vatve trim
- sulphur service, and/ or jacketed piptng gysterns.
- boiler code, (steam, condenaaie, boiler feed water)
ASNE or othars.
= hydmgen or hydaGean rich hydrocarbon mixwres,
sutilect to AP 841 service requirements.
- acids { specy by concentration levels.)
= chiorine
- afrine, lean MEG
- ammoia
- caualic
-oxygan
- general process {Mon-Sour)
- procass (sour servita), subject to NACE Stds.
MR-01-75 TM-02-84 ate:., sorvice requirements.
- low lemperature sour service procass (below minus 290 subject io NACE Sids,
MROT75) includes auto-refrigeration condlitons.
- staam, condansata, boflar faed water,
- yracing by sieam, of liguid (9. hot ol) eto. ) vse symbol F
for jacketed systems.
- urdarground Installad service |
- crNTosive sanvige ather than in symbols J or & sbove
{PWHT may be stated on service index).
-watar sarvicas, {cooling. potable, fira-fighling. ete. ), CO2 system
- category "'m' fluids as detarmined by plant owners,
~ ghamical dosing
- special vava packing! ine joindingf bolling, etc.
HIC testing required (FPWHT may be stated on senice index),
saywater
ASME B31.8 - HIC testing required {PWHT may ba stated on sendoe index)

The above §st may be added o covar other specific procass or utiises, usling symbeols(3 to 7],
as mguired,
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Flasicp Fadirsy
Figness Faish

£5

Fermp Ranae
Wi Pross,
ki Grougp

i

Tom
1AM Tiim}

ASME LL1T

20 deg C
ASME BI85
2%

IEL 55
00 mm

318 55 Spiral wiid

Trm 10

WET SOUR HYDRGCARBONS,
SOUR HC + BALT =« WATER
EOUR WATER + MEQ + SALT.
SOUR GAS.

FUA, GAS

SOUR REFLLX

RICH F S0UR SLMNE.
SULPHURIC ACID.

SOUR WATER § CONDEMEATE
STARLISATION LT,

SOLR VAPOUR { LIQHHD

ACID GAS

ASHE CL 1M

198+ 150 dayy €
ASME BiA 5

am_ 5%
b ewe

244 BS Spieal wnd

Ga Gl
Ralh

Trim &

LW TEMP SOUR M,

DRY 50UR HTDRDTARBON GAS.
CRY SOUR HYDROCARBON
ETHANE GAS.

LICLAD MITRIDGEN

Hi3H PRESSLRE FLARE DRY,
CILY WATER

HYDROCARBON LIDUID
REFRIGERANT FROPAME

LP FUEL GAS

B

ASNE CL1S0

Q200 deg ©
ASKE B1E5

A RS
&0 mam
BT

Ga, Gl
B Ch

Tm 3

BN IOUE -

CHEM DOXSING.

ECALE CORR INHB.
DEMULTIFIER
PHOSPHATE DOSING.
DENS WATER 4" TO ¥
HOLSNVE
DESALMATED WATER %' T %
MCLUEVE

LUBE DiL

SEAL OM

ASME 631 3

ASMECL 130
RF

49850 deg G
ASME BI85
23

MEL55H 88
0.0 mm
BalaE

318 55 Soiral wod

Trian 40

LW YEMB SORife SEQASE
ANACE] - SBOUR SERVICE

LW TEMP SOUR He:

CRY SOUR HYTIROCARBON GAS.
ORY 30U AYDROCARBON.
ETHAMNE GAS

LI HITROGEM

HiGH PRESSURE FLARE DRY,
OILY WATER
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Y
L mmﬁﬂ Tathp Rance Flos Maleris! Canstrction | Valss | Valwa Sacvicer
Clgss [ Flroe Flnish M. Priyisy. Cary, Ailow, Trim 4
Wafl Gmoue Boling (AT Triem) Cutlign Crexle
Cemkely
ApSy | ASME L 150 Fuyier I Pipa G- LW, Figs 5. Ch TG CHLOMINE
FF =1 D) wn
BT/
bk, Elastomer
AW | ASLE CLid0 8l dog © 2010 L™l S 8W. | Bv.Ga. | ERONZE | NOMSOUR - NORNALLY DRY
ERF ASME BI85 00 men fgd @, ch | (MONEL [ SEAWATER
WA EXH FIRE WATER
5y Miber
ASMEENMSY, 000000000
atan | asmEcuse | -meodisegC Wl Cantoon 54 SWEN, | Seq | Time | HOMSOUS-
3 ASWE D185 1.8@m FAgd Ba, Ch LP AL GAS
11 724 TNEBEY.
Graphie Figt Fing SWEETENED PROPANE.
W PROCESS [SWEETHRY)
MITROGE.
HON SOUR CLOSED PROCESS
DFAIMS,
RUTAKE PROALCT ¢ BLTANE.
FLAME GAS.
FRESH CHOUNS WATERL
LEAN MEG
METHANOL.,
CLYCOUNES)
AAS | ASHECLISD | -2ohD0dogC Wil Cerbon S¥ SW.BW, | GaGL | Tim1/§ | HOMEOUR -
RF ASHE BTB.5 15mm P Ch LP ETABEBES COMNDENRATE
H BlZH PRODUTT,
18 B8 Spival wid LP BOILER FEED WATER,
LF BOILER GLOWDOWN
LP STEAM.
LF CONDENSATE
HITROGEN
RELIEE LiNE
: _Jageens |
| ALAW | ABMECLISD | .23M200degC [ KBedCabonSti+ | Mw.Ppd | GeGL | Timg | S0UBSEwACS glalEy -
¥ ASeE 3188 T &a0n, DRY SCUR HE FLARE GAS (AT
1.4 12mm BGCE)
BN DAY SOUR HG GAS
314 55 Spical wed COMOERSED HE LIOAKD,
EOUR PROPANE
| gl | asmECLSs | AesdegC Sopact tesied EW.EN, | G | TamiZ | NOH WVIG -] OW TPUP SERVCE
RF ASMEBIEE ebad iFi oo ot Ba, Cn FROPANE REFRIGERANT
\ 149 cs PROPAHE
f 1.5 mmy
| L
! 14 58 Spiral wndt
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Fa ¢
Lime | Fleons Faling Temp Aange Fiesly Wertarial Conrnucion | Valves Vila Servican
Ty Fowhoe Fnish . Proas Comr Mcps Trirn &
Mat) Groun Bodm AP Trm) Cealon Code
Givhets
AIGE | ASVMEGLIGD | ~40n200 deg G el kgtad BwW. P | GaGL { Tdmig { SOURAFPYICE ACE)- LW
RE ASLE B18.4 Alad Fie grain Ba, G IEME EERINCE
13 [ MARIME AND FROPANE FLARE
+ FWHT Lt L
1.3 rm LHTY LOW TEMP HYDROCARBDN
&/
A 55 Spirnl wind
]
AR HOT REQUIRED:. Lisa ATGF.
AIRA | AMSMECLISD D88 dog O Gatv Thed. Fit Gn, 3, Trm A MOk SO -
RFFF 2952 paig 1.5 mm 84, Ch BRY WETRUMENT
A BRH DY LITILITY AR,
Graphila Fiat Ring DRY FIRE WATER
1.3
Az | asme CLisD 20X dug T Koo Caartvnny 58 + O, Fige Ga (d, 1 TAmiZ -
RF ASUE Bi8Y HIC « PT Ch, Ba WET SCQUR HC L0
(K] 30 mm WET SOUR WAPDUR
B SO0 GTRIPPED WATER
i 35 Spinad wre? e CONDENSATE « WATER +
HIS + CO2 + MEG
WET S0UR HC + MEG = WATER
Wi BT SOUFL HT + MEG + WATER
SALT
HCCONOENSATE WITH H2SE + C02
SOUR WET ACID GAS H23
SR WET OFFIIAS 1 GAS
CONDEMSATE PRODUCT
STABLISER
BOAEL ARNNE DIRAINS TO SLMP
ATMOEPHERIC)
SOURA BYDROCARBON CLOSED
CiRLAMS
DFFEFEC COMDENRATE
SOUR GLYCOLATED WATER
WET FCH ANEWE
LEAM SCUR AMIWE
AMEME DRAME
SOUR MYDROCARBUN DEAMNS
SOUR HC GAS
UF FLARE WET
GLYCOLMEG)
MTROGEMN
(NLY WATER
RELIEF LINE
SOUR WATER
TUSE WITH UNDERGROUND
PIFING)
1.3
AR MOT REQUIRET Lhar A2M1
Azaly A5 CLIBO 200 By & Kiad Corbon 50 L Ga &F Tem g HOK SR -
R ASME D182 Xrian F? &a, Th STRIFPED WATER
11 B+ DCESLPHIDE Gt
Graphis P Rng WET NON S0UR
HYDIRLCARBONS
WATERMEGIGALT
AZnF HOT RECRNRED
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¥E
ihe Fiamgs Rt Tomp Range Pite Wedaciel Conatrucan | Ve Vake Sarvicams
Clinx Flanye Flokgh Max, Progs. Cowr, Abiww Tim 5
AT Groug Sptiing AP Tom) Drasion Code
oskan
AZMY ASHE C1,150 20t 00 dagy C Hlkad Carbon 5N + BW, Figd g, &F, MOMEL CALIETIC:
RF ASME B1a s [PWHT) ChEa TRIM Y 0L HYDRORIDE (4%-20%
1.1 3.0 o COMCEMT RATION TEMP FANGE 0
Bra2M Ty an DEG C)
Graphas Fixt Hing {508 CONCENTRATION TEMP
RARNGE 42 TO 80 DEG C) PDAT
WELD HEAT TREATMENT
AEQLERED J4FETY SHELD TO
BE MATALLED (WER FLANGED
JORTS,
AJAR MOTREOUARED Vso AtAS |
ASMY 1
AZBW | ASME CLIDD OS5 deg Carbon 3t -1 - - HON SO - LNDE BEGH CLLHED
RF HOMN-PRESSURE 3.0 mm NP EESSURE PP
{HLY WATER 3EWER
ANCY | ASME CLISH | -Hh200 oe C Irraac el BWY, Figd Ga Bl | Trm 12 | BONIR SFRVICE (NACE) | DWW
RF ASME Bin ilad Fine grain BaCh IEuE SFRYICE -
1.3 S LOW TEMP 30UR RC TD
+ HIC + PYHT WET/URY LPHP FLARE HEADER
A0 T HYDROCARBON LIOUL
L4 LP FLEL GAS
AT8 55 Sphwd wrd
1.3
AZGP | ASWECLASD | 484200 deg O Enpact tycted S By, | Ga G | T2 | SONMSONE- L TEMP SERVICE
RF ASME B85 Tl v gradn Fid Ba, Ch PROFAME REF
13 <5 FROPANE .
3.0 mm GAS BLOWODEYN
LI WP RLARE DRY
e 55 Spid wd 1LY WATER
Aard
Axra, | ASWE CLis0 W85 dop CF Gan Theo BW. | Ga, 81 | Trimd | MORCSOMNE-
REFF =2 gpg Al e Fid Ba, Ch WET COMPREESED AR
A BEFizH
13
AdAN ASKEE CL1ED -2+ 200 dug T Rl Cactort 51+ Bw, Figd Ca, =, Trm 12 S01IR SEFACE MACE] -
RE ASNME B18.% G+ PO Ch, Be SOUR K LHOCHD & VAP
14 B4} sm FOUR WATER
BTN SOUR HE TQ WET LR8P FLARE
4 55 Spiral wed READER
SOUR WET HYDROU AR N
CLOGED DRAN HEADER
LPFUB. GAS
Ol WATER
UTILITY WATER
1P FLARE
HYDROCARECON GAS
{USE WhH UNDERGROUND
FPING}
Ala) AShEE CL 1% -2 g T Yomas Carton B4 Bwy. Figd Gai, ALLCY EULPHLFIC ACID B0y
RF ASKE 8105 6.0 mom B, Ch 20 (COMC 85 TO D8%4
11 BT Trm 13 Gpdaty shiaits 10 ba inatalied Ovar
ChAF ranged Pk
ASME B33
L )
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Line Flanae Rating Temp Ranga Floo Mawsial Comgineion | Vahes Vil Sarvkces
Chan Pariox Frish M Proes, Cour AW, Tim &
Bex1 Grows Botion, LAP1 Ten) Dashan Code
Coskpty
ASGY | ASMECL 15T | -2 deg Wrpact Inalat BYJ, Figel Gaed, | Tim1z | SOS8 NERVICE (HACE) - DW
FP ASMEBTEE TR ¥ el Ba.Ch JEMP SERVICE ~
i1 o) HF FLARE CRY
+HIG+ PWHT HERLF FLARE WET
B0 mm HYUROCAREGCH GAS
L4 LF FUEL G5
210 35 Spiral wnd
ERQ | ASME JLIO0 000 deg & MMM 53 BW, Figd Ga Gl | Tdmie | MXKE SEWWWE NACE - SCLIR
RF ASHE B18.5 Q.0 mym Ba Cht EEWIWCE
£ B72H 0L REFLUX
316 55 Gpual wnd WET SOUR HYDRDCAREON
BOUR HC + SALT » WATER
BT WATER « WMEG » ST
AOUT AMINE
ACI) GAS
SOUTR G
SO0 WATER & CONDENSATE
ETABLEATION LT
SOUR VAPDLR / LICLD
BOLR | ASMECL300 | -104'150 gag G M6l 5S B Figt {oa, GI, Tam 19 | LML TERE S04 SERVICE
RF AN B1AS 0o mm Ga.Ch BMACE) . ACHIR SERVCE
23 ERM LW TEMP SOLIR HG
18 53 Spiraf wn) DR SOUR HYDROCARADN Gas
DRy SOUR HYDRACAREON
ETHANE GAS
LICLAC HITROGES:
BAUY | ASME CL30D 25F200 deg £ LSS By E, Gad | TAmw | MOKEONS -
RF ASME B1AS 06 mm Agd Rath CHEM DOSHG
23 BTEH SCALE CORR INHR
CHAF DEMIH WATER - 34" TO 1"
MCLUSNVE
CESALINATED WATER 15* TO %"
MECLLSIVE
UTHIFY WATER - %" TQ %"
HELLSME
LUEE OfL
SEALCAL
FPHOSPHATE DOSHGE
1.3
BIAB | ASNE CLID b0ty APt R X53 BW, Pyt Ea Trim 12 | SOHIR SEEVICE (WACF)
P{PE RF 45,00 bam 1.5 min ch LRI HNTRICAREBON
LHE BT
| SCOCE i
BTAD | ASWE CLODT 0 E00 AQ #Med Carbon S v T, B30, L Trim & HOM AOUS -
KE ABME BIRE 1.5 mm Figa Ba, Ch HP RUE, GAS
1.2 BTN DHEBEL
Cuaphiia A@ Ring NITRCGEM
SWEETENED PROFANE
HG PROCESS (SWEETLRY)
BUTANE PRODUCT
i LEAM MEG
13
BiAF | ASNE Ci30d -20n+BA degy b 51 Figd Ga Trm® HO SO -
RF A% pac 1.5 e LHCAND) B OO Kk TR
SENEE B G5 TpaF-
11 EQaT3
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Fm Flarmn Rafing Tamo Range Pipe Matwist Cormimuction | Vaives | vl Sovicas
Citar | Fhwos Finah My, Frasy, Coxr. Mlowe. Trm i
] Groug Boing {81 Trim| Devian Code
— okt
B1AS | ASMECLI0 | -2N+00dagC | Wimed Cavbon 54 SYW.EW. | Gadl. ) Teedi5 | MOMSDIE-
RF ASLE B 1Amm Fige! ch WP STARILISED GONDENSATE
14 B PROCUCT
318 5 Spwmt wnd BOA ER FEED WATER
BOLER BLOWDOWN:
MP SYRAM | COHDENSATE
LP ETEAM CONDENSATE
1.3
MAY | ASMECLENY | -reed00oegl | Kiked Carbon SN 4 Bw.Figd | Cam@, Tand | SOl AERWICE (HADE) -
R ASWE B1# 5 T Ea.Ch, DRY SOUR HG GAS
11 1.5mm BCUR PROPANE
B
218 55 Spned und
BIGF | ASMECLMON | w308 degis Wyt tesied SwW.EW, | Gadl | Temi12 | HOMADUS - LOW TEWP BERVICE
RF ASME BYBS ¥ e grasin Fipd Ba.Ch PROPANE REFR
13 3 PROPANS
1.50m QAT BLIWOCHN
L
IHE 56 Spingd wnd
BIGG | ASMECLID | -G deg G Wzt Sewond BW.Fgd | Ga Gl | Trmi12 | SDiM SERVICE BACE) .1 W
AF ASUE At9.5 Aifed Fina grn arh TEMP SERWIGE
13 5 LOW TEMP D6t HYDROGAREON
+ PYWHT DY SOUR EXPONTT GAS
1.4 mm
L
219 55 Soiex wad
1.
Bifw [ ASME CLIND C+BE clig & <3 Gan zmm.—\fsna Tdm & | NOM SOUR -
RFIFF 830 oty 1.5 Fipd Ba.Ch oD SYSTEM
£ B
Gewphile Fiat Ring
—
AR [ ASMECLIOD | 2d8tdegC AP B, G2 Figd fa Tim § | GOMSOUR - —\
MPE 2.2 450 by 1Egem LIGARG HE CONDENGATE
LiNE Crl 8]
BOOPE Graztuly Flal Ruag
SSUE BT
BIAT | ASKE CLa0 RF200 deg & | #ed Carbon SH + 8. Fopd | CaGL | Trim12 | SO0 RFRMICE (NADE) -
RF ASME BAB.S HIG » PWHT Ch, Ba WET SOUR HE LIOUID
1.1 30 e WET SOUR VAPOUR
B SOUR STENFED WATER @ S0UR
B ES Spwal wnd WATER STRIFFER
HC CONDEHSATE + WATER »
HS « D02+ WEG
WET BOUR HE + MEG + WATER
WET EOUR HE + LEG + WATER +
ST
HE COMDERSATE WITH H25 = G2
SOLIR WEY ACKD SAS HZS
SOUR WET OFFGAS 1 GAS
CONDENSATE PROGUCT g
ETAANLIEER
BOUR AMME DRANS TO 5L
{ATMCAPHERIC
SOUR HYDROCARDON L OSED
CRatS
OFFSPEC CONDENSATE
SOUA GLYCOLATED WATER
WET RICH ARANE
LEAN SOUR AMINE
l __I AGMEE Y
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Lne | Flnos Rafna | Tamp Range FooMueral | Coneluckon | Valves | Vahe Servicas
G | Flame Fingh M=z, Fross Cioum. Alowr, Trin L
Wl G Soinc {1 Tdrt Davhan Cody
Coghte
BzAd MOT REQUIRED Ly E2Ad
#zan | asmEcLIn | 2003000 S Killod Cratron B W OBW, | Ga. Gl Tms | uepdantl: —
2 ASME B16.5 2mm Fip? Ba Ch BUTANE
11 BT ATRPPED WATER
Geagluta Flit Ring
BZAN | ASME CLI00 -2 dog Killed Caitaom Zh + By, Figd Qs &, MOMEL | CRMTC
L ASWE MTAG PR ChBa | TRME | SOOLIMHYORCKIOE (¢%-20%
1.1 2.0 mm CONCENTRATION TEMP RANGE o
B¥H T 4% DEG )
Gragtive Figt #0g 15% COMCENTRATION TENP
RAMNGE & TS 50 DEG C). POXT
WELD HEAT TREATMENT
REDUNRED, SAFETY ZHIELD TO
BE MATALLED QVER FLARGED
JOINTS.
AELE B3 3
B2GH | ASMEDLND | -SMI00deg T et besind BW, Figd Ge Gl | Trmi2 | SO SENVICE MACE: LOY
RF ABME 9105 I FFina grala Ba.Ch IEME RERVICE o
1.3 Tt WET SOUR HE YAPOURAKHED
HIC + PWHT WET SOUR GAS
A4 um
|
i AZME B3 3
B350 N AECHRAED. Wea 820
BIAT | ASKME CLXID a0 dea s | FIed Cokon £X+ BW, Figd Ga, 3, | Tem42 | A0UR APSAACE (WAST) -
AF ASWE B85 HIZ + PYWHT (r. Ba SOUR HYDROCARSON LIGLAD &
11 24 ifen WAPOUR
B72H SOUR WATER
15 85 Soind widd
DOAG | ASMEGLS0D | <2100 oegy AP, s BW.Figd | OhEBa | Tim12 | AU AREMWEE HAnF)
PPE 2. o 100 bacg 08 mm DFY SOUR EXPORT GAS
LtE LK~ PIPELWE FROA GAS PLANT
SLOPE HB S5 Spogl und
E891.8
LG ASME C1LI00 2200 Gag T k{11 By, Fgd Ga, G, Tem 10 | 1B &F EVICE INACE) - MR
RF ASME BiBE 0.0 Ba,Ch RERVICR
3 B SOLR REFLUX
2318 55 Sphal wnd BOUR AWE
WET QOLR SAS
RICH - LEAH AN G2 » HIS
ACD GAS
PFET SOAR HYDROCAKBONS
SOUR WYAPDUR FLCWID
v 14 ASME C1L800 <A%00e1 50 deg £ 3G 35 BW, FAgd Ga, &L Trim 10 | LIOeY TRMP SO SERWICE
RF ASME B10.5 0.4 mm falh {HACE} « SO SFFVICE
23 ERLERA LOvY TER DRY SOUR
18 55 Spica! wid HY EROCARBON GlS
ASWEBIIY
Fm ASHE GUBOD | -20200 oeg G LS5 SW.BW. | GeE | Timio | eON Ao -
| RF ASME B14.5 &l erun Fiext aa.h CHERM DOSEING
' 23 BT SCALE CORR WHIE PHOSPHATE
: 314 &S Spieml wnd DESALINATED WATER
UTILITY WATER
B3
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Lina | Flarew Rating Toing finon Proe Nierdal Conundion | Walva Valve Survicnt
Clans | Flaace Finis: biox, Pross Lo, AR, Tre +
Ml Groug Broline (AA Trimn Owiksn Code
_Oarkel
DAL | ASMECLA) |  -294200 oG Kiiad Carton St SW.EBW, | Gafl | TomB | HOWSMHE-
RF ASUE B15.5 15mm Figd Bn, Ch METHANOL
1.1 arnH
MEZSdowpiwng | ASMEBSLE
bras | ASMECLAor | -ZMH415deg O Bt G arbuons 54 swoew, | Guo Tem | HOWSONIE -
RF AGME D13 1.5mm Fd Ch 15 HP BONLER 2L
11 e BONLER FEED WATER
218 55 Spirl wid HP* STEAM SUPERHCATED
HP CONDENSATE
OIAV | AEMECLO00 | 20eaM0dogC | KieaTwbonS#s | BW.Fipd | Ba Gi | Tam B | SQINR SEEAACE DNACE) -
RF ASNE 814,56 PWHT B2, Th DRY S0UR EXRORT GAS
11 1.5mm BOUR PROPANE
B S0UR HYDROCAREDN 3AS
15 55 Speal vt
Wi
OGP | ASNECLEOD | —Meirsdeg G Wmpact feated SW.EW, | Gati | Timi12 | HOEECIUR .1 (W TEMP SERVIDE
RF ASMIE B8 Atied Fve groin Figd 8a,Ch PROPANE REFRIGERANT
13 cs PROPANE
1.5 mm GAS BLOWDOWH
L7
218 33 Bpiend wrd
13
DHEG | ASMECLAOD | 300 000 C bmipart besied BW.Figd | Ga | Timi2 | SOLESERACE INACE) - LOW
] ASME BiB.5 At Firer grain BaCh IEMP SARVICE
11 cs DR 50UR FLARE
* PWHT LENY TEME DALY HYDROCARBONS
1.8 mem LOAW YEMP DY HYLROCAREC
LTH GAS
14 55 Skl mnd
_,\_ 13
D241 | ASMECLWNO | -meaidegC | MiedCabon2C+ | BW P | Ge AL | w2 | SPUB SEMACE (MALE) -
;. 2 ARME BIB5 HIC + FWHT Ch. Ba WET SO HC LD
11 30 mm WET BOUR VAPOUR
B7r SOUR STRIPPED WATER £ SOUR
N6 2E el wrd WATER STRIPPER
HE CONGENEATE + YWATER +
HIS + COZ ¢ MEG,
WET BOUR HC + MEG + WATER
WET S0UR HC « WED « WATER +
S5ALT
HC COMDENSATE WATH H25 + Ci2
SOURWEY ACID GAS H2S
BOUR WET OFFGAS 7 5A9
CONDENSATE PRODUCT
STARILSER
SOUR HYDROCARBOM CLOSED
DRAMS
WET [ICH AMINE
LEAN SOUR AMIE
AMIME BRAMS
HYCROCARSON QA%
METHANOL
SCURWATER
UTRITY WATER
ME B3
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Une | Flang: Ratrg Tems Raocs Fiow Mabetial Constnaction | Valws Velve Services
Chata Flanae Finle: Mo Peeas, Conr Mitw Tnm &
Wall Grom Bollrg LARI THm) Dasiph Code
CRMCRY
0X31 1 ASME CLedo |  -aseDo0 deg £ Impact e By, Figd Ga, 5L | Tom 12 | SOURBEEVICE (MACE| - | oW
RF ASME Hib 5 iNillac fFinn grair Bakh IEMF AERCE -
t3 g WET SOUR HE vAPOURLIID
HIC + PWHT WET SOUR GAS
anmm
LTrd
318 55 Spirel wed
ASRE B21.3
DaA | ASME CLAD 20+ 300 g Kiled Carhon 54 + BEW. Figd Ga O Tom 12 -
RF ASME RIS HIC + PAHY Ch, Ha SOUR WATER
1.1 2.0 mm HYDROCARBON LIGLID
etz CLOSED DRAN
348 £3 Spagd wnd
AANE BI1S
MO | ASME 1900 | ZeisdoegC AL oW, Figd | Ge.GE | Trmio | AGHE SEFICE INACE). WET -
RTI $6.55 llay 05 mm Ba. Ch SWEFT.- S01IR SEWEE .
73 BTaH SOUR 1 LIDLI0 & VAPOUR
36 55 Cotapna WET SOUR HC LIDUHD & wAPCAR
Ring WITH HZS + {02+ WATER
HYTROCAFRICH WITH HEMC0Z
YWATER
WET SOUR HYDROCARBON SAS
FICH — LEAN AMSME CO2 + H25
ALK Gk
PHGZSFHATE
SRR VENTS
HYOROCARBON LIAND
ASKE B3T3
MOLR | ASME CLROD SRS dag C s, 83 BW, Figd Ga, GL | T B0 | LOW TFMP SOy SFEYNE
RT4 8% Barg 0.0 mm B, Ch (MALE) s WET - SWFEFT |
3 BGhirBAt WET ADUE SFEVICE -
358 55 Colagonn LOW TEMP DRY SOUR
Ring HYDROCA RSN GAS
ASME B
Al | AsuE c1pon -28410¢) dag O Kilbaed Calrtwn M S, B, Ga, G Tims | HOMSDUR
AT ASME B1ES 1.8 men Figet Ea.(h HYDROCARBON UTHITIESeq
1t AT FUEL 0L, POLOT GAS;, ei)
Bell jon
Lougonal Ring
ASMWE 1.3
MIAY | ASME CLEDD 100 dag & Kitad Sarbon 59+ B, Figd Ga, G, THmA =
RTJ 100,00 Barg PHNHT Ea, h SOURHC GAS (TR
14 t 5w
[ prr |
oot b
Comgsonl Ring
ar s
MIGPE | ASME ChboD -0+ B ey C WA b aw. Figd a, G, Tan 72 | MO ROUE AFFVICE o L OO TEWE
ETa 100,00 Ear) Miled Firw (rain Baih BERVICE -
11 CF % PAHT PROPMNE REFRIGERAMT
1% e PROPANE
Lo OAL B, (TN
™G 55 MR EGELGAS
Cxtsgonat Fyng
Astat Be1.2 !
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L Flaroe Ratiog Terno Fanoe Fios Matwial Corglncton | Vahws Vau Servicaa
Omgy | Flanod Finig May. Praee. Cooxr. AR, Tim i
Mt Seoun Boiten AP Tiim) Desinn Code
|
MZA1 | ASMECLUM0 | -Ze100dept | KidCabonSHe | EW. P | Go G, | Trmiz | SOUN SERVICE (NACE] -
[ 130 00 By M + PWHT £h.8a WET SOUT HC LKILD
1.1 30 WET S00R VAPDLN
B¥eM SOUR STRIPPED WATER & S0UR
Boi bon WATER STRIFPER
Octagonal Ring MG CONDEMSATE + WATER +
KL+ GOZ ¢ MEG
WET SOUR HT » NEG + WATER
WET S50UR HC + M28 + CGZ » WED
« WATER+ SALT [INLET)
HC COMDENSATE WITH H25 + 003
WET SOUR AGID BAS HZS
WET BOUR OFFGAS / GAS
CONDEMSATE PRODLCT
ETAGILIGER
SOUR HYDROCARBON CLOSED
DRAMS
WET FICH MAHE
LEAN AMINE
AMIHE DRANS
HYOROCGARBON GAS
BLYLOLMEG)
HYDROCAREOM LICUHD
METHANDE
MEAE | ASMECLOOO | 20100 cegl | dled Cabonft+ | OwW, P [ Ga @, | Tamiz | SOMESERCE NACE -
PIPE AT 133.00 fwy HIC + PWHT Ch, B FIIR SLUG GATCHER INLET
LINE 1.1 30 WET SOUR HEG LICUID
SCOPE BTN WET SOUR VAPOLR
Soft kar MEG
Cotagonal Ring
A 1
VEAD | AEME CLEGO |  .25/+00 degC APTEL Xk BW, Figd | Ga Gl | Towi1z | SOIR SERVICE (MACF] -
P¥E a1l 130.00 Bap N Ch SUBSEA GRS FIPELINE F
LINE HIC + PYHT FLATEORM TO GAS PLANT
SCOPE 3.0 o
‘ BAA
Gont e
L Octagonat Fng
AREDN S
‘Tmh ASLAE CEONO | -A8iv i cdeg C torpact b BW.Fgd | Ga Gl | Trm iz | SchiR SFRVICE MAGE) .1 OW
R £39.00 Barg Aad P grain 23,00 TRMP XERVICE o
11 LS+ WET SCUR HG VAPDURLIDGAD
HIC + PYIHT
A0 mm
LA
eSS
Ortagons! Ring
_PEME B
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¥
Lina Franog: Fating Torme Fanoe P Wndprkp Congwudlion | Vaheog Yalva Sardtes
Cisna | Flanos Finith Max. Frma Tooer. MW, Tdm &
W Groug Baing AP Trirm} Deglan Code
Laskats
ARl | ASME X800 -~ deg C KHiad Cadbon S5 + &, Figd Gx, G, Trm 12 -
RT.. 130,00 Bamg HIC + PAHT Ch, Ba GAS EQUALIZATION LEE ERGY AT
1.1 S0mm SLL) CATCHER
a2 WET SZOUH HC » H25 + Cow « MEG
Il lron + WATER +
Dotagonat Ry HDROCARBON LICUD
GLYCOLMES]
ABNE £31.3
NOAR | ASHE TUS0D 2R dey C Wiad Carbon 51+ B, Pige G, (3, Tam12 | SO AERVICE INACE) —
F#PE L 135,00 Bag MG+ PWHT Cn. Ea FOR LG CATCHER
LIME 11 &0 e WET SOUR HC LD
SLOPE BIAH WET SOUR VAP
Sl ey MES
ctagonsl Ring
AGME G
HOAY ASME -200+5) deg C AP X0 oW, Fgd Ch, B8 Tam1Z | AN SENVICE JHAEE] -
FFE CL1500 23000 Bang * SUESEA MRS LIGLID LIKE
LINE RTJ PAHT
SCOFE 1.0 mm
BraH
St
Ootopol Fig
ASHC T3t 4
MNOLD ASME Bl 120 deg C S18L 55 B, Figd 2a, GI, Trim+0 | SOME SFRCE (MACE) -WET -
CL15M 130,00 Eang L | Ba. Ch ST — 20U IR SEwrE
RYJ 21 B WET SOUR HT LEXUHD & VAPOUR
b 55 Doiaponal WITH H2S + COZ + WATER
Ring FCH = LEAN ANINE CO2 + H25
ACHD A5
BOUR WATER
GAS FROM WO SEVES
SOUR HG LU0 & YAPOLR
HYDROCARBON WATH HXHC02
SYATER
WET SOUR HYDROCARBOH k3
HP FLARE WET
HYQIROCARDOM LIOUID
METHANCL
ASME B3] 2
HYAD ASKE XS ey O Kimed Carbon 5% BW, Fir G, 35, Trm & NOM EOIIR —
L0 X2 o bary 1.5 mm . Ch LEAH MEG FNolY
RTY 11 BT MIETHAMCL
B Irpn GLYCOLIWEG!
Cctogonel Ring CLOSED DRAM
AGME Q373
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¥Y
Line | Ao Ry | T Ranos Pioe Wl Comtckort | Vakos Vahe Eervices
Clage Fugm Firini e Prass Canr. Allow, Thm a
Mall Group Boding A Yrim) Dagkn Crca J
_ Gapkoly
1AL ASHIE XDty C Waned rbon S+ Bw, Fied Ga, Gl | Temio | SOUR SFEWCE (HACE] -
CLAS0D 732 M0 ey HE> HFAWHT Ba, Ch MEIEA,
RTJ 14 15men MOESA BN MEGHNOCH
BPRH
Sof koo
Octagonal Fing
1.3
HEAt ASME 435 chiag Hlled) Carhon 28 + aw Fiyl Ga Gl | Temil | SCEIMAERVIDE (NALE) -
L1500 165 .00 oy MIC B, Th WET SOUFHE LIOUE
RT) 14 3.4 mun WET SOUR VAPIUR
B2H
Eolt bon
Cctapons Ry
ASHER313
OOTH | SEME CLMD b5 Jeg C ) HOPE Hutr Fuskn . - WO SOHE
DI PH 1 DN B3 Nona Rt COMESTIC WASTE WATER,
F Nia BTN
Flate Rive «
Mt
| Cowr | ASMEGLIS) | 201 degC TITANIA BWFd | Gafi, | Tiosuw | BIOGIOE | CORROSON INBAITOR
AARF ] 0. mE B, PrA Ve | GHEORNE 7 HOCLMaDCL
ASMNE B10.5 ati Chim
Wig, Ti Spirnd wid ™
| S1PW | ASMECLISD [reB5 dop C ATRP Mochaicl | Ga Gl | Broreror | MNMOER GROVSD MID ARIVE
FF Mas, 8.0 Berg Hene type jokok B, Ch | CSapoxy | ORDUND -
A BFaH recrirpmned, Kol bidy | SEACOCLING WATER
Pl o for x wIniwg | GENERAL COOLING WATER
e cprce i, Broraom CHEM SENVER
Full Pacar Milrls, i FIRE WATER
Eissiman fv AMNINE EEWER
dhrinking walar Ao | DRNKING WATER
Er BTl | BEMNERAMSED WATER
D & OEBALHATED WATER
&hal UTRITY WATER
BARME
TREATED EFFLUENT
SO TS SUNP
BTCRM WATER
SAMITRRY § 1AM EFFLUENT
CLOSED DRAM
OLY WATER
TIFw ASME CL300 Ce85 cag C RIRP Mathantal %o, Gl | Broatsor | LAGER CROUND AMND ARSVE
FF Wi 200 Barg Horm iy joicd BIOh | CSepory | GROWNMG -
A P e, Inddbody | FIRE WATE
Fiwon ol for Figd i Tt From
baiom pround. B
Full Facm Wik, i
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o] .30 n.:;p;T Piping gl el 1 55 bl 3o digad o pgaas sa) 5U Siaad 33

PIFING CLABS

HERVICE

ADLD

BOUR - HC PROCEES

WET S0UR HYDROCAREON
SR HC + BALT + WATER
SOUR GAS,

ACID GAS,

SQUR REFLUX.

RICH / SOWTE AMINE
EULPHITRIC ACID

E00R WATER + MEO s BALT

CORROBIOH ALLOWANCE
VALYE PACEING SROTR
PWET /STRESS RELIEF
WELD QUALIYY 5% Random
INSFECTION Radiography
(paes AFPY-2-0000-TY-8P-009_)

0. 0MM
A
None

SQUR MATEER COMD, STABILISATIGN UNMILIT
8O0 VARDUR f LIQUID
FUEL GAR
RATING CLAYE 150 RE.
MATERTAYL A15L BTATHNLESE STREL
{ga= Mote 14.)WACE BR-01-7E8
HERVILE LINITS ASBME Bi6.5 Lo 208 degl
PREBS. /TEMP deg” =29 o 38 iad 150 200
RATING barg 1%.H 1.2 13.¢ 11.0
Fize & WT rangs.
NP3 'l - i I an 3 L a" a* 10w 15"
Schedule a4s a0g =Ra ) %05 405 405 40% 108 108 148 143
WIL. Tom 2.73 3.1 4.55 5.04 3,91 5.49 €.02 J.40 3.76 4.15 4 .57
NPS 14w 1gn i%=  Zg" 24 ad=
Schedula 140z 108 108 1068 195 108
WI. mm 4.78 4.78 4.7%8 L. 54 .54 &.35
ZIZE [iam.}
ITEM RON TO DESCRIFTION APRCIFICATION NOTE
PIFE » T - Seamlenp, Flain ends AETH R3I12 TF 31£L 1.
am B Seamlens, Boaval epds ASME B3E.19M
10H 24" AW Wald Seam Bevel ends AETM A338 Gr.316L,C1.3
PIFE o X" Geamleaa, Enda to sult, ASTH A2X1Z TP 315L 2s.
NIEFLES W/t to suib pipe
FLANGES X" 1%~ Claag 1508 RF WH )] Bore to RETH AlfZ Gr.F3lgLl 1.
an 24" Claag 150% FF WH } match pipe ASME Blé.5
= T4 Claas 150% RF Blind
ERANCH Refer o 6.
FITTINGS Bection S5, Table 4.
VNIOHS HOT TO BE UZEL. USE FLANGES
EW -l & Eeamleds, Nroughk BB ASTM A403 Gr.WPILlEL
FITTINGS w/t ko mateh plpe RSME Bl6.9
10w 24+ Weld Beam SB ASTH Ad03 Gr.WRIXIEL-W
wft to match pipe AEME Ble. 3
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BPECIFICATION

RETM A4D3I Qr . WPILEL

ITEM FRCH To DEIACRIPTION

B (HOT T BE USED).
A

HCREWED {USE BW FITTIRGS)
EITTINGE

EWAGE -l 14~ Seamless,

WIpprLag W/t to puit pipe

rLOGE ur 1y~

GASEETE ¥W" 24"

HOT TG BE USED. USE PLANJES

4.5mm th'k Clama 150% Spiral

M5E-8F-95

ARTH Al82 FI18L
ASMT B1G.5

ASME B1E.30

Wound, Graphice filled, Type
316 88 windinga, Stainieass steel
foner apd ogter rings, 3mm th'k

FLANCE All aizes Stud boltis

BOLTING
PIFE coated

ria.ua. x° 24"
& ORACERE

Y-type ¥* 1%" ASTH A182 Gr.

ETRATHERS

ow ASTK ARISI Or . CFIM Body,

Nutg [ Heavy Hex.!

Stainisce Steel PFlate

316L Bady,
1504, Flanged ends

ASTHM Al%Y Gr.BY
ASTM A194 Gr.2H

ASTH A24D0 TP J1&L
ASNE BI1K.42

{SEY-2-00D0-PI-5D-001)

MANUFACTURER'S ETD.

MAHNIFACYURER'S ETD.

150#, Flanged ands

T-Eype 3¢ izr-

ETRATIERS
PIPIRG CLAIS ADLG
& aleg Hots 14 .}
TYFY  BISH(ine.) ANME RNDS TRIN
FROM O RATING (APX
ATE W° 1% 150  RE 316 €5
VALVE oLoh  120)
2% 24" 150 RP 316 88
fan (10}

GLORE ¥ 1% 1% RF 3le 58

VALVE FLGD {14}

a= a 150 RF 316 58

PRGD {10}
CHECK %*  1¥* 150 BE 318 as
VALVE FLGD (1o
2n 24 150  HAFER 131655
{19}

ASTHM A401 Gr.WPI16L
Body, 154%, Planged #ndn

DERCRIFPTION
COUE

X,
Forged 58 Body, AFIN Al@X Jr,.F316L,
REaduced Bore, EB, QG&Y. B3, Solid
Wedye to API 602
MACE ME-01-75

Cant 58 Bady, ASTM ARl Qr.CP3M,

BE,OS&Y, B85, Flexible Wedoe to AFI €00

API 600, MACE MR-01-7%

Forged BS Body, ASTM A1E2 Or.F316L, BB,

DELY, BE, Swivel Plug Tyvpe Dipc.
BE 5353, MACE NR-D1-75

Cast B Body, ASTS A3151 Gr.CFiM, BB,
O8LY, BG, Bwivel Flog Diec.
BS 1873, MAJE MR-01-7S

4} £5 Body, ASIW pIB3 Gr.Pil1&L,
Horimontsl Fiston Type, BC
BS 53583, EACR MR-D1-75%

Cast §8 body, ASTM A3S1 Gr.CEIM,

Dual plate, retalnmriesgs,
ADT H94, NALMrE WD-O1 .78

AITH A403 Gr . WPILEL,

BEE BIPIMNRI ETD DEAWINGS.
(SPY-T-0000-PT-3D-001)

Ta

Hataw

1.
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Alternacive check valve for use with liguids only

BALL N- [ Tl 150 RF 11855 B8 Boady, ASTH AlI82 Gr.¢¥31é6l/ 27,101
VALVE FLOD A351 Gr.CFIM, 39 Ball & Stem.
(See Mote 101} thermoplastic seats
Demign 855151
HACH MR-01-7%
BALL 24* 1s0 RF 31635 55 body, ASTH A187 Qr.Falsl/ 2,%7,101
VALVE FL&D A31%) Qr.CP3M, 54 Ball & Stem
{Jes Hore 101) thermoplagcic smat insert,
Dealgn co APT 6D, B16,34
NACE MR-01-75
PIPING CLASS3 AQLO
NOTEZ
1. The minimum line pize in thim clasg is ¥"Np3. Size M"NPS is inciyded for
Inatrument acnnectiongs only. When ik is necessary bto use threaded
connections in thia ¢lass the wall thickness shall be Sch. 180. Threaded
connecticns shall be umed only for Insfrument purposes.
z. See GBNERRI NOTEZS para.i19.2 for dear operatbed gate and globe valveg.
4. Ysa for vent, Draln and Inafrument econnections.
6. Limit size of Weldoler ocutlet to 4® NPS.
10, Refer to Project Spec¢. “Tachnical requirements for the Supply of Valves~ -
for supplementary requiremsnts for valwves in Scur asrvice.
14. 411 materials uvsed in thie class shall comply with the regquiremencs of NACE
9td. KR-01-75. Refer also to Section 9 of this Specification for additional
Zour Sarvice regquirsmente.
5. Use for Inskrument conoectiong ooly,
27. Linea using soft-seat Ball wvalves sball be limited to the P/T values advioed
by the Valve manufacturer. Temperabures will normally be limited co 200°C max,
6. Pilaton cype check valves to be ingtalled in horizonval position anly.
70. Fluge shall not ke use=d in this pipe olass, use flarmge and blind Flange
whare required for ventes and drzins.
181, Soft geated Ball valves to ke uaed in nor contaminated service conditione

4" 15 /¥ 316 55 Caat 55 Body, ASTM RIS1 Gr.CF3M,
FLGh {10} Swing Type, BC
BS 1865, WACE ME-01-7S5

only, ie, do saot uge whers tha gervice contains {or may contain] abrasive
particles, sbrasive fluid, or services with high ratee of thermal =xpansicn.
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0391 351 0335 Linogs ) ik bt dly) culiais &5 1) il 3120kt g 35 533 )0

vkl B.300

b). Interational Cades and Stacdards,

ASME Standards

B156.5 - 1598 Pipe Flanges and Flanged Fritings (NPS 1/2 Through NPS 24)

6516.9 - 2001 Factory-Made Wrought Steal Butiwalding Fittings

B16.10 - 2000 Face to Face and End to End Dimensions of Valves

B16.11 - 2001 Forged Fittings, Socket-Welding and Threaded

B16.20 - 2000 Metallic Gaskets for Pipe Flanges — Ring Joint, Spiral
Wound and Jacketed

216.21 - 1992 Nonmetallic Flat Gaskets far Pipe flanges

B16.25 - 1987 Burttwelding

B16.34 - 1998 Valves — Flanged, Threaded, and Welding End

B16.47 - 1998 Large Diarnster Stesl Flanges (NPS 28 Through NPS 60)

B16.438 - 1097 Steol Line Blanks

B31.3 - 2002 Pracess Piping

B31.4 - 2002 Pipeline transportation systems for liquid hydrocarbons and other
liquids

B831.5 - 2001 Gas transmisslon and distribution piping systems,

B36.10M - 2000  Woeided and Seamless Wrought Stesl Pipa

Ba6.10M - 1684  Staintess Steel Pipa

£81.20.1 - 2001 Plpe Threads, General Purposs(inch)

B846.1 - 2002 Surface Texture

ASTM Standarnds

888 - 1299 Seamiess Copper Water Tube

A105 - 2002 Carbon Stee! Forgings for Piping Applications

A106 - 1999 Seamless Carbon Steel Pipe for High-Temperature Service

A153 - 2003 Zinc Geating{Hot-Dip) on tron and Steel Hardware

A182 - 2002 Forged or Rolled Alicy-Steel Pipe Flanges, Forged Fittings, and
Valves and Parts for High-Temperature

A183 - 2001 Alloy Steel and Stainfess Steet Bolting Materiale for High Temperature
Service

A194 -~ 2001 Carbon and Alloy Steel Nuts for Bolts for High-Temperature and High-
Temperatura Service

A216 - 1898 Steel Casting, Carbon, Sultabla for Fusion Welding, for High-
Temperatire Service

A234 - 2002 Pining Fittings of Wrought Carbon Steel and Alloy Steei for Moderate
and Elevatad Temperaiure

A240) - 2002 Heat-Resisting Chremium and Ciromiurmn-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessel

A312 - 2001 Seamniess and Welded Austenitic Stainless Steel Pipes

A320 - 2002 Alicy Steel Bolting Materials for Low Temperature Servica

A333- 1899 Seamiless and Welded Stes! Pipe for Low Temperature Service
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AJB0- 2002
A351 - 2000
A352 - 2000
A358 - 2001

A403 - 2002
A420 - 2002

A516 - 2001
A671-2001

AB72 - 2001
AB94 - 2000
AB60 - 2000
A960 - 2003
85148 - 2003
B151 - 1594

B265 - 1999
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Carhon and Low Alloy Steel Forgings, Requiring Notch Toughness
Testing for Piping Componsents

Casting, Austenitic, Austenitic-Fermritic{Duplex}, for Prassure-
Containing Parts

Steel Castings, Ferrtic and Martensitic, for Presure-Containing Parts,
Suitable for Low-Temperature Service

Electric Fusion Welded Austenitic Chromium-Nicke! Alloy Steel Pipe
for High Temperature Service

Wrought Austenitic Stainless Steel Piping Fittings

Piping Fittings of Wrought Carbon Steel and Alloy Steel for Low
Temperature Service

impact Tested Carbon Steel Plate

Standard Specification for Electric Fusion Welded Steel Pipe for
Atmospheric and Lower Temperature

Electric-Fusion-Welded Steel Pipe for High Pressure Service at
Modeorate Temperatures

Carbon and Alloy Steed Forgings for Pipe Flanges, Fitlings, Valves,
and Pars for High-Pressure Transmission Service

Wrought High-Strength Low-Alloy Steel Butt-Welding Fittings
Common Requirements for Wrought Stael Plping Fittings
Aluminum-Bronze Sand Caskings

Copper-Nickel-Zinc Aloy(Nickel Sitver) and Copper-Nickel Rod

and Bar

Titanium and Titenium Adloy Strip, Sheet, and Plate

B337 - (Discantinued)Specification for Seamiess and Wetded Titanium Alloy Pipe

B348 - 2000
B363 - 2000

8367 - 10498
Bag1 - 2000
B466 - 2003
B4G7 - 2003
B8&1 - 2001
B862 - 2601
0520 - 2000
D1418 - 2001
D2310 - 2001
D2996 - 2001
F435 - 2002

F441 - 2002

F493 - 1997

Titanium and Titanium Alloy Bars and Billets

Seamless and Waldad Unalloyed Titanlum and Titanium Alloy
Woelding Fittings

Titanium and Titanium Alloy Castings

Titanism and Titanium Afloy Forgings

Seamless Copper-Nickel Pipe and Tube

Welded Copper-Nickel Pipe

Titanium ang Titarium Alloy Seamiess Pipe

Titanium and Titanium Alloy Welded Pipe

Standard Specification for Zinc Dust Pigment

Rubber and Rubber Latices - Nomenclature

Machine-Made "Fibreglass” Pipe

Filament-Wound “Fibreglass” Pipe

Chiorinated Poly{Vinyt Chioride XCPVC) Plastic Pipe Fittings,
Schedule BD

Chlorinated Poly{Vinyl Chloride {CPVC) Plastic Pipe, Schedule 40
and Schedute &0

Solvent Cements for Chlorinated Poly{Vinyl Chioride ({CPVC) Plastic
Pipe and Fitlings
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British Standard

BS 1132 - 191
BS 1873 - 1975
BS 1868 - 1975
BS 2870 - 1980
BS 2871 - 1872
B85 2872 - 1985
BS 2875 - 1969
BS 51564 - 1881
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Temporary Protection of Metal Surfaces Against Cormosion

Steel Globe & Globe Stop & Check Valves

Steel Check Valve

Raofled Copper and Copper Alloys, Sheet, Strip and Foil

Copper and Copper Alloys, Tube Part 1, Part 2 & Part 3

Copper and Cooper Alloy. Forging Stock and Forgings

Copper and Copper Aoy, Plate

Copper Alioy Globe, Globe Stop and Check, Check and gate Valves

BS 5155 - {Superseded by BS EN 593) Specification for Lined Bultsrfly Valvas
BS EN 593 - 1858 Metallic Butterfly Valves
BS 53562 - (Superseded by BS EN (SO 15761) Specification for Forged Globe and Check

Valves

BS EN IS0 15761 - 2002  Steel Gale, Globe & Check Valves far Siza DN 100 and

BS 5351 - 1880
BS 5146 - 1974
85 6364 - 1984

AP Standards

AP 5L - 2000
APt 600 - 2001
APl 602 - 1898

API 807 - 1958
API 609 - 1957
AP[ 6FA - 1959
AP] 6D - 2002

MSS-8F Standards

Smaller

Steel Balt Valves

Ingpection and Test of Valves
Valves for Cryogenic Service

Spedification for Line Pipe

Bolted Bonnet Steel Valves

Compact Steet Gata Valves — Forged, Threaded, Welding, and
Extended-Body Ends

Fire Tes! for Soft Seated Quarter Turn Valves

Butterfly Valves : Double Flanged, Lug & Wafer Typa

Fira Test For Valves

Pipeline Transportation Systems - Pipeline Valves

MSS-SP43 - 2001 Wrought Stainless Steei Butt-Welding Fittings

M35-5P-25 - 1998 Standard Marking System For Valves, Fittings, Flange and Unions
MSS-5P-75 - 1698 Specification for High Test Wrought Buttwelding Fittings
MS35-5P-95 - 2000 Swage(d) Nipples & Bult Plugs

NAGE Standards
MRD1-75-01
T™MO2-84-98

Metal For Sulfide Straess Cracking and Stress Corroslon Cracklng n
Sour Qiffield Environtments

Evaluation of Pipeline and Pressure Vesse! Stesls for Resistance
to Hydrogen induced Cracking
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EEMUA Standards

EEMUA, 144 - 1987 90/10 Copper Nickel Alloy Piping For Offshare Application —
Specification : Tubes Seamless & Welded.

EEMUA 145 - 1987 9010 Copper Nickel Alloy Piping For Offshore Application —
Specification : Flanges Compasite & Sailid

EEMUA 146 - 1987 90/10 Copper Nicket Alloy Piping For Cffshore Application -
Specification : Fittings

MILITARY Spacificat

MiL-P-21035 Paint, High Zinc Dust Content, Galvanizing, Repair
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Mola: L, shafl be five times the pipe thickness o' dvar,

=T

His aBgo 25 Wb adg) g 5l pluds | ulinel jaly e sl =

o algd sl Hhga J)d b calizes (gl =alls 53 Wy oy gilin g alold JBlos £ IS0 5o

wanl azd 38 JlaE | w0 305 ¥l o

Whets & plpgort is walded
"""t & bend or pipe, the wald
chell oot cross the weld of
the beod or pipe. Bath
va- mides shall be roundly
Wealding
L L
1! [y
Waldbing Sl

Nots  Lshall be minimnm § mm
algl g 323 ) S pgabw  yhga dluold s T =
alg) S0 3 Slab KB 15le s Sl Dladul Jza selad 9 Slob Jualpd B J5b >

szl el oaly lis L;“.?';)""" )

P
p — w_ﬂ: j—

a [
T

Motes: 1. L and L, show the distance betwaan bolh ies of s baad,

b

2. L shail be thros lmeas the pipe tickness oF aver.
3. L, shall be five times the plpa thicknass of over.

oPea 6l 53 Ssbladil  ghga aliald il 05 :0 S0k
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AY
agline sl Jboda sl Perheat glainl) YJssa
Maierial Spacilication Mo [ wall Preheat
thickness Temperature
T {mm} B ™)
[ P-No. ASTM NPS
AP| 5L Gr.B 1< 25 Hot raquired
ANDE Gr.B L_
1 A3I33 Gre AL
Mﬂ ETEH g:,‘ggg gt‘g te2h 81 and abave
T
1 AIDE Gr. B t< 25 Not redLired
MACE A3 Gre ALl
MR.O175 AET1 Gr. REG CL22 t= P75 80 and abover
8 AS2.TP. 316L e g (70
e NACE A358.Gr.318L.CLA ALl Al Not required
ASTM B48A
34 C70800 ALL Al Wat required
o0-10CUNI
51 TITAMILIM ALL NiA MiA
M In & case where the ambient tempersture (s below 5 *C, preheating to & bemperaturs of
40 *C minirman shall be appled o P=1 ard P-4,
vl a0 oala C)"'t' Jh o 3 ERENEN .g_;I'_HPWHT bal i ¥ Jean pa
PWHT loslyats ¥ Jgaa
P.No ASTM i Pipe | Nominal | Temp | Holding | Mia Whax Max
Muerisl Size Wall {°C) | Periog | Boiding | Heaingrate | Cooling Rate
{NFS) | Thickness al Perlog £Ch) {°CH)
i Temp. Rh Fe
fh
ARISLGr B Rh220n2WT | Ho<280x 257
A06.Gr B 593 | 2.5min
1 A GrB AL | =10wm | b pex B0rin | Max2309Ch | M 280 %Ch
AGri Gr.Bes, cla2 840 mm
AATZ Gy BED. D122 Mo, 55 °00h | Min. 55°C/h

n.!uiua.:-)}T..jdﬁiub)f'nim;db)b.:.nﬁcﬁLMU}@L::.@LE}Q,J&L&@DJ}&LGJ

.Q'I.I.H'I

Mominak P;Pﬁ 3ize

NPS -
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wg End yreparation o weld chadl
PR ot deviste Iom indicated
H‘ position by mare then 0.8 min

—-——{§— aewars the land for inert gus
___.h - wold joints or 2.4 mem Eo othar

Flattening ratia

Mz 8 % Unteenesl procsure)

Max. § % (Externs] pressure}
Reduction of thicknees

Mer 30 % of the thiclowss of mpe st

o flanges fom the wan
position. Messured ag

[—Rnhﬁnn.
tabienter]

—

wPg Telaranoes gn “A"

L_lﬂan&unda:

£ mm

12- 36

& dBmm

Lﬁ\"lﬂ'!“ﬁ

4B M+

g + 16 mm frr eack 1% (NPS)

diamedear)

Appllcation of Pips Fabricatine

— Alipnment of Iadings or ends shail net daviate more than 1250
or 3.0 ma st Ay acroes disimebar,

i 9 45 W Jpaanl 33 el juld (gl | qusl 050 Y b

..;..mlnmm;qa}m)lf_u;}u.,dyg;)fﬁs.Inal).':-,’t“d_p.k.;;.:

3 a0 alla )3 adgl @A dagl ez ¥y s

e ——

......

Type of Piping

Matsclal

Sze

(NPS}

Type of

Process and Uiy
Pressure Piping

Carbon Steel

D1l

Caid

" Stainiess Steel

B<i

Cold

Bancing_ |
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wsaul eah 03,81 iaad s i silAS alod gl 3o JUIE sley o jlogpmealaabd 1S5 52
-1 B

/
!

/ I: outsmide diamster
of under
!( Piping

400

ﬁhﬂmﬁww‘elding

! Room for Welding 504 - 6040 mm
e ) sl algd Salales 5 Ly o 31330 A JSui
A5 w8 B 3o eihia )l g8 GG e e s b eds Jlse € Jsan s
ol 4z 5

s a2 3l 33 5 Mg e £od Ayl pady 5L Jlme 1 s

Aftor Walding
*E:arrhavmmd‘rusw Acmptanca Crlleson
E)Yioml sxamingion of | Crack - Hone
waki ] Under e Loaner 1.0 mn or L2515, Bud for fow
Cirth wotd and B : emparstird parvics 2l Nigh et
psiviind sarvica mabertals, under £ B not
parmied.
Crvexiap {Coktiap) Lesy than 1.0 min
Thucat #iickness of file: weld | Cuver 3.0 1 (HaTFul Cupiing}
Cwnr 1,01 [SOHEW Fange)
(. thinner plge: thicknasa]
Wesd relnfarosmanl o ool [TES
irvterpad wroeded profrusion {ioot Thickness mm}
Fenstration} B.4 or Lk 16
over &4 uplo 127 iz
vt 12T upka 26,4 4.0
cvar 254 4.5
Wekl scarg from figs and ara | Visual check and no delfect.
strikes Licpid] poaratrant axarnirstion &5 po
Tollowing pert (b for high tempersbure and
by tamparatag sarvice.
L of fudon
Girth weld and Branch by |
cornacian
1anrpld;=perr.-lrmm
Girth wekd and Branch Leeger 5.8 mm or (1.2 L bt ned more than
cormalon 38 rum cunnbethea length i sy 150 mm
of weld length deprh = 8241 Bt for low
herparature sarvica and bigh bem penahare
shivice malarslz, noomplsta penetration
i ek permithed.
Surface pomsity HNona
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A¥
A 0l S0 Al 0 yRe g ol =’ @'__upfipfﬂg oM LJ.ulJM > .L|_,.nﬁ Jzan oo
o pen pai sl aans (gl Moga gads peMS: Bdsaa
I Material Typa Examinztion Ciasa
L— Chass i Class i) Glass 14
Laton sleel (A sardces exciuding  ow 900-2900% F50-5008 -
pressure air, water and My}
Carbon stee] (low pressura 2, water and Np), " - 1508
Cement lined carbon stoel
[-300 sudias smintess stess (ail sanices excluding | | 900-2500% 150-800# -
low preasure alr, watar and Naj
300 sories smirdass stedl (ow prezsute glr, - - 1305
LLw-ralt@r #nd Ng}
Cu-based afoy (Bl services) U000 1R0-800H -
Titarium, Cesirnitar moked welids 150-25005% - -
oS gl s3ll BT 520l 0 peadin] (g )0 5 o pe paf (Sl s el Jan s 7 Jeaa g
A3l el mand & Joaa gads diwd bl jo V0068 3 gl Slos 5 uublise oA
IV O L DU CRNE ST P EY L (L LIVIOEIC - BT RAIVEEEY G TR EN
wam NDE Matmial Type WHDE for Weld Type
Class Method ButtWelds | Brarch | Filet& | Alfschmert
Weids Sockat Welds
welde
1 Visoel | Al 100 100 100 100
RT Al 1a5® 1@ ] .
Carbon, 300 aurfes —‘
stuiniscs stanks, & 1y
ur Cubased sk, Thanum, | 100%° | 100%™ - -
{ B-19mim)
MT Carbon slems 100 100 100 o™
M0 parion- sloiieas sesls
PT % Gu based afoys 100 160 100 10
n | Visual Al 100 100 $0d 100
Y AR Ll P A o
MT Cahon stoels g 5™ 5% g
A0 zeres stainkgas sicels i e (T}
i 1 Cu-based abioys ¥ &7 5 5
m Vigual All 100 0 100 100
RT All s m h -
MT Carbon steal 5 s 5™ -
PT 300 sores slainlss stea) gl £ 5" -
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0 31 g a3 oS aled YLt 31 sl iges
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: Piping 29 o03liiut 3350 013 5 Jlo i Y Ladt 4 ol T2yl g o yma

( Pipe & Tube ) Ly 5 oy

( Elbow 90,45 ) _sgl; v

{ Trimmed Elbow ) ou o, oslagh; T
(Red. Elbow ) i2 L sl sl -F
(Equal Tee ) L. oo .nl, 4 -0
(Reducing Tee ) 3l oo ot ol 4 -f

( Y-type Tee } ax s 1Y- gl L ol ey
( Lateral Tee } as o £0 5 v Sl b oaly anA
sdas dea sblys b ol 4 A
{Cross ) o, Lo -1

( Cone. Reducer ) ;i ucals -1

( Ecc. Reducer ) -, lizak soals =AY

Ece, & Conc. Swage -1v

Red. Insert -1¢

{ Red. Coupling ) sazals’ Sislyss - 10

( Full Coupling ) s va (850,55 17

{ Half Coupling } £:., 5 i -1¥

Olet -1A

{Uﬂiﬂﬂ } “Jﬂ*‘*l" & pfen =19
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( Nipple ) solaf aly) ass -v-
(Cap ) g ,o-11
(Plug) g 0¥y
( Flange ) pls vy
( Gasket ) .41, -v¥.p
{ Bolt & Nut ) e g g - YO
g Z SRRSO £
Gate Valve -y_vs
Globe Valve -v-vs
Ball Valve -v_v#
Plug Valve -t-r¢
Butterfly Vaive -o-vs
Angle Valve -5.vs
Safty Valve -v-vs
Relief Valve -A-vs
Swing Check Valve -1-15
Lift Check Valve -y .-vs
Dual Plate Check Valve -y1-vs
None Return Valve (NRV) -1r-vs

Arc Valve ( For Min. Flow ) -yv_ys
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( Diaphragm Valve ) oflbs i -4F-7F

( Steam Trap } o ali -tV

( Strainer }  jlo-tA

{ Flow Meters ¥ oL > (b 025 o5kl -YA

( Level Gavges ) Jom s (glo 00i,5 ojlulf -1

{ Flexible Joint ) ,.8 o5 - Y1

{ Expanston Joints } bl Sleld -7

( Sample Comnections ) s, oy hat VT

{ Flow Straightner } ;b aazt ol |-V
( Spectacle Blind & Spacer ) | Soc c¥ta’ -To-
({ Rupture Disc ) o Lokl Sz -1F
Dresuperheater _vv

( Bilencer ) o ais las VA

330 o3l 03,391 33l 03,55 (5 s 1y ZaMuail &F Ly 3 plaslinel I adms waanad 333 23
sl (Ll 5o Slgaa s jeues ASME 3)lsslunl gallae udladl 48 (sl o jlail g olal
il odab 03391 awgs CD

33 adud o3ty Glds Vail JUiid il digai (sIm Dalxive 3

Codes and Standards

The design shall be fo the latest Intermational Codes and standards.
These shall include but nof be limited to the following:

ANSIB1.20.1 Pipe Threads
ANSIB16.5 Pipe Flanges and Flanged Fittings
ANSIB16.9 Wrought Stee! Butt Welding Fittings
ANSI B16.11 Forged Steel filting, Socket Welding and
Threading
ANSI B16.20 Ring Joint Gaskets and Grooves for
Steel Pipe Flanges
ANSIB16.21 Nonmetallic Gasket for Pipe Flanges

ANSIB16.25 Butt Welding Ends
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ANSI B16.34 Valves-Flanged, Threaded, and Welding
End
ANGSI B16.47 Large Diamefer Carbon Steel Flanges
ANSI B18.2.2 Sguare and Hexagon Nuts
ASME B31.3 Process Piping
ASME B31.4 Liguid Transportation Systems for
Hydrocarbons, Liguid Petrofeum Gas,
Anhydrous Ammonia, and Alcohols
ASME B31.8 Gas Transmission and Distribution
Piping Systems
ANSI B36.10 Welded and Seamiess Wrought Steef
Pipe
ANGSI B36.19 Stainless Steel Pipe
AP 5L Specification for Line Pipe
APt 594 Wafer Check Valves
AP 599 Steel and Ductile Iron Plug Valves
APL 600 Steel Gate Valves, Flanged and Buits
Welding Ends
APl 601 Metallic Gaske! for Raised Face Pipe
Flanges and Flanged Connections
{double-jacketed corrugated and spiral wound)
AP 602 Compact Steel Gate Valves
APl 607 Fire Test for Soft Seated Quarter-Turn
Valves
APl 609 L ug and Wafer Type Butterfly Valves
AP{ 60 Specification for Pipeline Valves
AP 6FA Fire Test for Valves
ASTM American Society for Testing and
Materials
BS 1580 Unified Screw Threads Parf 1 & 2
BS 1873 Steef Globe and Globe Slop and Check
Valves (Flanged & Bult-Weld Ends)
BS 1868 Steef Check Valves (Flanged and Buft Welding
Ends for Petrofeum Petrochemical and Allied
industries)
BS 6755 Testing of Valves
BS 5351 Steef Ball Valves for the Pefrofeum.
Petrochemical and Allied Industries
BS 5352 Stesl Wedge Gatle, Globe and Check
Valves

NACE MR(O175 Standard Material Requirements Suffide Stress
Cracking Resistant Metallic Materials for Oil
Field Equipment

MSS SP-6 Contact Faces of Pipe Flanges and Connecling-
end Flanges of Valves and Filtings
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MSS S5P-44 Steef Pipe Line Flanges
MSS SP-67 Butterfly Valves
MS5S SP-68 High Pressure-Offset Seat Bufterfly Valves
MSS SP-75 Specification for High Test Wrought
Welding Fillings.
MSS SP-80 Bronze Gafte, Globe Angle and Check alves
MSS 5P-83 Class 3000, Steel Pipe Unions, Socke!
Welding and Threaded
MSS SP-95 Swage(d} Nipples and Bull Plug
MSS SP-97 Forged Carbon Steel Branch Quflet Fittings
Socket Welding Threaded and Buft Welding Ends.
AWWA-CS50 Fiberglass Pressure Pipe
DIN 8074 High-Density Polyethylene {(PE-HD} Pipes
4.2 Valves

Weld end valves shall be specified with bore to malch filtings.
Flanged end vaives of 26" and larger shall be in accordance with
ANSI B16.47, Series "A”.

Valves Size Design Fire-safe |
172"1-172" API 602 ;
Gate 2724 AP/ 600 -
26" & over ANSI B -
1/2°-1-1/2" | BS 5352 ;
Globe 228" BS 1873 o
1/21-172" | BS 5352 :
Check 774" BS 1868 ;
Wafer Type API584 | -
o 1/2-1-1/2" | *BS 5351 | BS 6755
2" & over AP 6D | APJ6FA
| Puug 124" API6D | API6FA
24 API609 | AP 6FA
Bultedly = over | MSS SP- | API 6FA

Note . * - Basic design code for CL.900 and CL. 1500 shall be
ANS!B 16.34.

The following table for gear operation shalf be used as minimum
requiremnent except that manufacturer's recommendation shalf
govern when manufacturer's recommendation is more stringent.

Gear Operated CL.150 CL.300 CL.8600 | CL.900
Gate 16" & A 12" & over| 12" & 8" & |
Globe 10" & 10" & over 10" & 6" &
Ball / Plug 8" &over| 6"&over | 6" & over| 6°&

| Butterfly 8" &over| 8" & over - -
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REDUCER {or INCREASER) i0NS 8 faiger pipe o 3 smalker one, Tha twa
avalably rvpes, concentric and ecoandnc, ara shown, The eccentnc reducer
is usad when it iz necezary to kesp either the rog or the bottom of the fing
level —otser aquals % x (larger M0 minys smailer 10).

REDUCERE FIGURE 1.3

CONCENTRIC

ECCENTRIC

v

7]

0 concentric or eceantrie farm

give shirgpy chenge of

. Faguier swapes
tira siza, & do

rmducess. Tha ‘wantyri® WaE allows smoather fiow. Refer 1o teiie 2.3 fov

spacifying swapec for joining to

specify ing swages lor joining to sc

PWAGES, or EWAGED NIFFLEE
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ECCEMNT MK
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MITERED ELBOWS arp
finings, They

8l-degrea miter has Four 1o six times the hydraulic resistance of the corres.

ok

socket-welding items, and 1g tabla 2.4 for
rewied uping. For offset, cea "Aaducer”,

FIGURE 2.4

COMCENTRIC

VEMHTURI Trrg

[

PO rg raguiar fong-radius elbovr, and shouid be usad with courtion A T piece
B-degree miter harg shout doubie the resisiance to flow of the regular long-
radius ethow—refer 1o tabie F. 1. Constructions fgr 3, %, and S-pieca miter

are shawm i tatlas M-2,
SMECE L 2PIECE MITERS

IPIECE MITER

1% TiMEs Mg

—

FIGURE 2.5

IFIECE MITER

THE 2.FECE MITER HAL HigmM
LD REXISTANCE [Sa TABLE F g}
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LAFJOINT, or VAN STONE’, FLANGE Economital of costly pipe such
i stanlee stos] is used, a3 the flanpe can be of carbon stee! and only the lep-
jaint stub end need ba of the line meteris. A stub end must ba usad in o lap
joint, and the cogt of the two iterns most be conzidared,  If both stub and
flenga are of ther samie maierial thy will ba more expenciva than a welding:
neck flange. Lissful whare sifgnment of bolt holes is difficult, & with spooks
to ba attachand to Hangsd norzies oF versels.

FIGURE 3.70

LAFAIOWT PLANGE twinly Sit-imnd)

@ TR EMC

BUTT-WELDING FITTINGS FON BRANCHING 232
FAOM BUTT-WELDED S¥STEMS

STUBIN Tarm for a branch pipe welded directly into the side of tha maln
pipe run—it is not 8 fitting. Thiz is the commonast and et ax pansiva rathod
of wealding & full-sfw or reducing branch for pipe 2-ineh and langer, A stub-in
can be rwinforcad by mesns et out in 2,11,

BTUR-IN FIGURE 211

BUTT-WELDHNG TEES, STRAIGHT or REDULCENG, are employved th maka
Sf-degrés brenches from the main run of pipe. Straight tees, with wanch
tha sama gize =5 the run, are readily avaifeble. Feducing tees heva Dranch
smalier thar the run. Bulihead teas have branch largar than the tun, and am
very saldom usind but con be made to spemai order. Mone of these wes
requires reinforament. Reducing tess ara ofdered a5 {ollows. —

I8

EFECIFY ING SATE OF BUTT-YALDING AEDUCING TESS

WO TD WPECHY TEES: | AUN INLET | U DUTLET | IMANECH sl

RACHICINAD DN MAANCH " &7 FiL MECTRE B »8 w4

BUTT-WELDING TEES FIGURE .12

STRAIGHT BUTT-WELD{ MG TEKE RECUCIMG BOTT-WELDIND TEE

Thea neat four branching firtings am meda by Bonney Forga,

These fittings offer an altarnata maers of connecting inta the main run, and
do not raquira rginforcement. They are prashapad tq the curvatucs of the nn
pips.

WELDOLET mekes @ J0-degroe branch, fullsize or raducing, on straight
pips. Closer manifoiding fa possible then with tews, Flat-besed weldolets are
avuilsb e for connacting to pips cepx and vassel heark.

WELDOLET FIGWRE 2,13

4-9
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CLOSURES 233
CAP is used 1o seal the end of pipe. 15ee figure 2.20{a) )

FLAT CLOSURES Flat plates are normelly cut especially from platestock
by the fabricator o erector. {See tigure 2,20 (M end 1)

THAPE WELDED TLOELUREE FIUURE 2.20

(a) DUTT-WELDING AR [b) FLAT CLOSUAE &) FLAY CLOZURE

. e

¥
5
4
/

ELLIPSOIDAL, o DISHED, HEADS wp used o closs pipes of lerge
diemeter, and ara miler 10 thoss vsed for constructing vessels,

COMPONENTE FOR SCCKET-WELDED 2.4
PIFING SYSTEMS
WHERE USED: For lingg convirying flammable, toxle, o

wipensive mamnal, where no laakapa can
ba permittad. For stesm: 300 10600 PSI,
and sometimes 150 FSI steam. For corros-
fve conditions, see Index under ‘Corrosion’

ADNANTAGES OF JOINT: (1} Easig alignmant on sma't lines than
butt welding. Teck welding i& um-
NHCERSAIY
{2} Mo weld matal can entar hors
{3 Juint will not deak, when proparty
mada

DISADVANTAGES OF JOINT: (1) Tha 1/18-4inch recess in joint (see
chaet 2.2} pockstt {iguid
121 Usa .ot permitted by ANSI B3 T
1989 it sevara vibration or crevice
soreagian i anticpmad

Tre end of tha pipe is finished fst, =
shiown in chard 2.2, 1 is located in the
firting, velve, flange, stc., and @ conting-
ous fillet wald is meds around the circurn-
feranca

HOW JOINT 15 MADE:

FOCKET WELDER FIFING CHART 3.2

Chart 2.2 shows the ralings of pipe, fittings and valves that arg epmmanty
combined, or mey be usad topather, The chart i @ puide only, and not a

SOCKET-WELDED PiPiNG B CHART 2.2

CARBON-STEEL PIPE & FORGED- mqmm m:.Eﬂ

KSIDN
— BanE
r._lftr
‘&“sﬂ.ntﬁu ITEM SLICH A%

L G, ERLIMMWENT, VAL VE, Ex

A A é

END FREFAARTION OF FIPE, AMD
METHOD OF JOINING TO FITTING,
FLANGE, VALVE, DR EQUIPMENT

MANMAUM LINE BIZE SORMALLY HEE 1%
SCCRET WiLOEG MR 35 AN AR Y FTNG]
AYAILADILITY OF FORGED-STEEL
SOCKETWELOING PITTINGS HFE 1% hba 4
et | scweg 3cH 100 _—
4
F
WEIGHTS OF FIFE WERy —
AND FREGURE WEMHT i REE
CLASSES O
FATTIMGE WHILH FITTHING
£AE COMPATIALE m CLAZE o w0 b
__,.m FITT NG
& | monep SCH A ACH T P
_ Tor

=

MOET CDMWMON COMEIHATION: CHOICE OF MATIRIAL 08
HEAYIEAWEOHT PIFE ANG FITTING WILL DEFEND ON
FREEZAE, TEMPENATURE ANDACIR CORRBCIIN ALLDW.
ANCE REQUIAED PIPE NPE 1% AND SMALLEN |3 UEUALLY
SRTERED TO ASTM SFECH iZATHON A 106 Grede B REFER
T2 14, URDER STRELY

VALYES Q

W
CONTROL YALVES LEUALLY 300 (SEE 31,100

I AL ILELALLY FLANGED)

FRESIURE

wu.ﬂqa.nzn. WALYES OTHER THAN O (MBI
CONTREL VALVES 0 AP

* AMII W18.1] reeomreiids 3 1/48M-neh JP Ly Drevsnt weil iTom crbcRing dreder
thwrhel Fires
+ Eoqkat-snged AHMIE e mowr o0ty mackk In clasbil JO0G $000 anc #OO0 (At BiB.11)

L4220
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ELBOWS meke 20- or 4%-degrae changes of dirsction 1in the run aof pipe. EOCKEY WELIHHG TEE FIGURE 3.2 r

M,d a1
SOCKET WELDING ELEQWS FIGURE 228 C A2

SOCKET-WELDING FLAMGE Repular type 15 svaable from stock Reduc- LATERAL makes full-size 45-degrae branch trom the main ran of pipe,

ing type is svaileble to ordar, For sxample, 9 feducing flange 10 connect

& NP5 1 pipa fo 8 Clatzs 150 NPE 1% ling-iza flangs it spec(ied: EOCKET-WELDING LATERAL FIGURE 228
RED FLG MPS 1% 2 1 Class 150 3w

“4-\3

SOCKET WELDIHG FLANGE FIGUARE LXY

w,
gt
AR DN N Ay

- -

TarLae £omgr o 10 i

CROSS  Femerks for butt-welding oross apphy—sae 2.3.2. Raducing crosses
are custam-fabricated by boring standard forged blanks,

SOCKET WeLDING SROSE FIGURK 2.30
FITYINGS FOR BRANCHING FROM 24z =
BOCKET-WELDED SYSTEME
in-1.1
BRANCH FROM SOCKET-WELDED RUN

TEE, STRAIGHT or REDUCING, makas SCdegree branth from the main
fun of pipe. Reducing vees are custom-fabricated by boring standard 1qreed
blnks.

SFECIFY NG SITE OF BOCKET WELDING TEES

WM TO WECITT TELE: RUM HLET | W QUTLET | eancH ErAmeLE

RTRICIA DN BEAIDH ._.w_. 13" 1" feoreew a1 s

PRCASEIN ON U .T.... 1" Tm_. ABGTEE 1% wt 518 T
HAMBC 1L AL I Sl 7 | E] u.u

1133
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COMPOMNENTS FOR SCREWED 2.5
PIPING SYSTEMS

WHERE USED: For hmis comvaying services, and for smeller process
piping
ADYVARTAGES: (il Easity made trom pipa and fittings on gt

12)  Minimizes fira hazsrd when ingtalting pipiryg io
arems wharg flemmable meset or liguids arg
prasent

DISADVANTAGES: [i)® U not permitted by AMS) B31.1-198%,
HYE(E GIONON. CHICA Corrosfon, shock, of
vibrglien i antigipated, nor ot temMpeTEtues
wvar 925 F. fako sse topinote tabla F-0)

{2}  Possible leskege of joint

{3} Sesl welding may be reguired—ses footnome to
chart 2.3

{4} Strength of the pipe is reduced, as torming the
screwthread redioas the wall thick ness

T T FRTRrMS ADDTY t0 RAtamE ulng forgea-siesl Mbings,

FITTINGE & FLANGES FOR 251
SCREWED SYSTEME

Scrpvwrd gIpING i5 piping essemblad from threaded pipe wod finting.

Threaded malleable-iron and cast-iron fittings ore extensively used for plemb-
ing in Qulidings. In industrial applications, Clas 150 and 300 galvanized
mafleable-iron fittings eng similarky rated vafnes ere wsd Tor drinking water
and air lires. Dimensions of mallesble-irgn tittings ara given in table D-11

In process piping, forged-stesl fittings ere preforred ower cost-iron and
malfsable-iron fittings {elthpugh their pressore/tenperature ratings may he
suitable), for ther grester machenical strengeh. To simplity meterkl spetifice:
tipirs, drafting, chegking, purchasng and warshousing, tha overall aconomics
are in faver of ptilizing a5 fews diffarant types of threaded fittings a5 poasible
Chmenzong of {argad-steal thraaded fittings are given in tabla D-6

R . ¥ ]

FLULL-COUPLING itermed “COUPLING') joins pipe o items with threaded
ends.

FULL-COUFLING FIGURE 2.37

LA

Fare—r

e -

1%l

ECREWED Feriha CHARY 1.3

Chart 2.3 shows the mtings of prpe, fittings and valves that are commaonly
combined, or may be used together, The chart is a guide only, and oot a
substituta for a projact specificatian,

SGREWED PiPING GHART 2.3

CARBSN-STEEL PIPE & FORGED-STEEL FITTINGS

THREAD EWGAGEMENT
NG PREFARATION OF FPE, AMD
WETHOG OF JONIND TD FITTING, ITEM SUCH
FLANGE, Walvl OR EOUIFWENT mwr._._m_.__,ﬂm
MEEE:___.
314
ML LINE 5LZE BOMMALLY
THREADED MER 1%
AVAILARELITY (F FORGED-STEEL
THREADED # [ TTINGS HIS R i NPE
SCHEGULE 5CH BT —
WENSHTE O $1rE e N d
Ahgtt PRESEURE F4 -
CLASSES OF 5D - XXE
FITTIRGS WhICH WEIGHT
ARE COMPATIGLE -
F (]
| sl Mgl M
MOST COMMON COMBIHATION THE WIMMUM CLASE
EQA PITTHHGS FREFEARED /W MGST IMITAMCES FOM
MECHANMZAL STREMGTH IS 2000 CHOME OF MATER|AL
OR HEAVIERWEIGHT MPE & FITTING WLl DEMEKD O

PRUSIURE, TEMPERATUME AAD /R CORMRGSICN
ALLOWANE RECLNRED. PIPE MPE 1M AWD SMALLER i5
URMALLY DROEKED TO ASTM GRECIFMCATHIN A-104
Grag @ WEFER TO 214 UNMDER ITEELE'

YALVES

CEMTAM, WALYER
L LTI N USUALLY 300 LEEE 3.1 W4
FRESELIAE AUEUALLY FLANGED
[RATIG
ELARS YVALVED OTHER THAN 500 { AR
CONTACL YALVES 800 (AM)

= ANS| N7, 1.2 patde gt el welting shell e b sonskdeend 19 Coviirigt bo B creogth ot chey
AL WL Cuipel AL oA TEONE

Ow-piat: On ol scrmmin] eomms Long vl betiery Do, weile thn piempbion of palng oy au ey
oifust ek o, a0 weider

Ortplots Do strmanmnd iS00 Prysroartoon merrion and hor 1l cormary i el ous, Wk corrasivae
e vy bl Fikde
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SWAGED NIPPLE This is a redusing fitting, used for joeining lerger dismeter
10 smaller diameter pipe. Also referred Lo a5 & "swape (pronounced ‘swedge’}
and abbreviated & ‘SWG' or "SWG WIPF' on drawings. Whan ordening 3
swagR, Sate the waight desipnations of the pipas to be |ined: For axample,
MPS 2 (SEH £0) w NFS 1 {SCH B0} A swape may e used 1o¢ jpining. (1) Screw
ad pping to scraved piping. 12) Screwed piping 10 buti-welded piping (3}
Butt-walded piping to s threaded nozzle on eguipment. | s netessary 1D specity
an the @ping drawing the [rminations requirkd.

SPECIFYING S1ZE & END FINKH OF THREADE D FWAQES TARLE 2.4

PWALE FOR JOINING
LARGEN w SMALLER

EXAMPLE HOTE ON DRAWING

THRG ITEM | THRO ITEM EWG 1% x1 TBE
BWITEMar PFIFE | THRD ITEM 5WG 2 x1 BLE-TSE
THRO ITEM® | AW ITEM® SWG3 x2 TLE-BSE
BW = Butt walding TLE = Thrantsd Largr and
nangeviations,  THAD = Thranded TOE = Threscid are end

TBE = Thraded both envh BLE = Brvelad lurge ared
TSE = Thmaded smaull and  ASE = Gavaked sl end

T A larpar thrwadwr e iy seldom joined to 5 imeiler buttweiding
wem.  Howswyr, th conmsclion of § buttwelded e 10 o thesaced
NOZEin ot & vessel B a0 wxample,

SNAGED NIFPLES, TBE sndd BLE-THE FIGURE .43

L, AT TSET SIS I A—
St e wﬂ.ﬁ\\uthh -
L I e o

2 =
T e e

& HAMF%&;...WP%%
AL AT TS

£
—

ELBOWS maks S0 or 45-degree chenges @ dirsction of the run of pipe
Strest elbows having a integral nippie at ona end (see tbls O-T1), are
Fvaiinble

THREADED €ELEOWE AL sral ) DEQREE

FIGURE 1A%

|
-

13+

THREADED FLANGES ere used 1o connect threadad pipa to Hanged itams.
Reaular 8nd reducing fypes are aveilable from stoek, For example, 2 reducing
Hange 10 connect 3 MPS | pipe to 8 Clam 150 NPS 1% lingsize flange
specificd:

FEDFLG MPE 1% % 1 Class 150 THRD

THREADED FLANDE FIGURE 148

[55 terlon FORET A

FITTINGS FOR BRAANCHING FROM 252
SCHEWED EYSTEMS

BHANCH FROM SCAEWED MAIN RUN

TEE, STAAIGHT or AEDUCING, makes 3 S0-degrue branch fram tha run of
pipe. Aeduting tees ara made by boring and tapping stacdand forged blanks.

PPECIFYING MIE OF THREADED RECUCING TEESS

salm T MCIFY TS WUAN LT | AU QUTLET | RAeCH £ X AMELE
REOLCWE 0N BLANCH .-“‘.:_ ._.m.: .—l MEDTIE I A TR =1
REACHIE G PU L] " I

SRR AL 2 TRt L Ty .—ﬂ ._ .—m MEDTEL P4 nf uliN

THREADED TREE, STRAIGHT and REDUL NG FIGUME 2.4

STHAIGHT TEE

REDLING TEE

4-1F
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THAEADED WIPOLET A wanent of the throdolet wih iiegrsl thresded FIPE THREADS 256
nipple, Primenly developed lor small valved conneclions-see figure & 47

Standard ANSHASME B1.20.7 defines gonersl porposs pipe threads; 1apened
and straight threads 1or pipe (and fittings, Bte). For the sime nominal pipe
size, the numbar of thrasds per inch iz the sama Tor straight and \apened
threads, Most pipe joints are mace using the tapered threed form,

THREADE [ NWOLET PIURE 352

Tapergd and straight thiseds will mete, Teper/reper and taper/straight {hoth
Iypes) joints are sedf ssaling with the usa of pipe dope {a compound spread
qn the threads which tubricares and seals 1ha joint on eaembly), o plastic
tapa (Teflon), Tapa is wrapped sround the external thresd betore the joint i
amgnbisd, & streight/Straight sorewed jGint requires lockouts snd gaskets (o
Bnsura saaling - sea fig. 2.33 (9,

Standard ANS| B1.20.3 defines "dryseal” threads, Orysas| thregrs sl 3g3nst
ling piesuis withouy the use of pipe dope or tepe. The s |5 obilained by
using o modified thread form of sharp crest and flar rogl. This causes inter-

419

terence (metslto-matal contecl] bebwesn the engaged thiesds, and prevents
leakngs through the spirel cavity of meting threads
STUB-IN See commenis in 2.3.2. Not prefersed for branching from pipe Bymbols usad for specifying thresds
smaller than NPS ¥ oz wold meal may estrict flow. N = Amarican Mational Standsrd Thragd Form, P = Pipe, T = Taper,
C= Coupling, £ = Fuel & Oi, W Hose coupling, | = Intesmediate,
L« Lpogkrut, M =Wsechaneal, B= Railing fittings, 5 = Straight
CLOSLIRES 2.5.4
ANS! B1L2L1: PIPE THREADE, GENERAL FURPDSE
CAPF seals tha threeded end of pipe.
Tapar Pipe Thsd NFT
THREADED CAP FIGURE 2.34 - Rigid mechanical joint Tor Railings NFTR
Straight Pipe Thread;
- Internal, in Fipa Couplitgs HWESC
_ - Frgg-iiting, Mechanical Joints for Fixturey NPEM
- Loose-fitting, Mechanical Joints with Locknuts MNFSL
- Loose-litting, Mechanical Jonts for Hose Couplings NPSH
ANSIH1.20.3: DRYSEAL PIPE THREADS
BARETOCK PLIUG seals the thraaded end of & tifung. Also termad ‘round. Taper Pipe Thiesd. L S
head plug! - Dryeae! Standard NFTF E
- Diyseal SAE Short (NPTF type, shartened by one thread} PTF-SAE SHORT
BARSYOCK PLUG [N TEE) FIGURE 3.65 Straight Fipe Theeed fintarna! onty}:
- Dryseal, Fusl (for use in softfductie materials) NPSF
ﬂﬁwﬂ.‘___&iﬁ\h\ - Dvvamsl, Intermediate {for use in hardsbrittts matarials] HPSI
L

NPTF is the ordy typa that enwures sesling against line pressurg, ) these
is no ebigction {0 1ty usa, pipe dopa may bausad vith &l thiesds toimprove
saaling, and Jassen galting of the threads.)

Specily plpe threads by - NPS - Thraads per inch - Thread type
Example: J-8NPT

[i9]
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BS 3974 PIPE HANGERS, SLIDER AND RCLLER TYPE SUPPORTS
~ 1881 EDITION

ASME B1.1 UNIFIED INCH SCREW THREADS — 1968 EDITION

ASME B 18.2.1 SQUARE AND HEX BOLTS AND SCREWS {INCH SERIES )
~ 1996 EDITION

ASME B18.2.2 SQUARE AND HEX NUTS (INCH SERIES}Y ~ 1287 EDITION

ASME B11.3 PROCESS PIPING - 2002 EDITION

AISC ASD MANUAL  MANUAL OF STEEL CONSTRUCTION ; ALLOWABLE
STRESS DESIGN — 1889 EDITION

JiS B2708 CONED DISC SPRINGS — 2001 EDITICN

MSS5-GP-58 FIPE HANGERS AND SUPPORTS - MATERIALS, DESIGN,
AND MANUFACTURE ~ 2002 EDITION

MS5-5P-£5 PIPE HANGERS AND SUPPORTS - SELEGTION AND
APPLICATION - 2002 EDITION

MSS-5P-82 PIPE HANGERS AND SUPPORTS-FABRICATION AND

INSTALLATION PRACTICES - 1998 EDITION
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aale ) daly o jle Sl 8 b Juallgins il 5 38 juf Sl eiugw sla D) gle 350 o -
YLy
ke
S 0 83 30 M (555 (5L D ssle Slge (51 T Jolre LASTM 436 slgo -
A s sl 39 kil ) Jyoa @ollae Al b e Gliga alpd @ Lasitiue &5 S3lga -
wSidily | Glol Mes lass 2ol
woanl 038 0351 (5l edad 5la ) gsho alyd o stas ials ¥ J9da s -
= 35bm 1515y Myo Dleni ) Jpaa

Material Seleclion Table

. Support Material
Piping
Materel | _ Parts direclly weided fo | Shape steel &
P plpe others
A6 Gr. B
AP BL Gr, X52
Carbon Stesl | ap1 51 Gr. x65 ASTM A283 Gr, C ASTM A6
AP 5L Gr. X70
AGT2 Gr. B85 CL22
Temlﬁoe?ramm ASTM A333 Gr. € ASTM A516 Gr. 60 ASTM A%
Carbon Steel AGT1 Gr. CCBO CL>2
Matariai
Piping T Support Materia
Matenal Pl Parts directly weided fo Shape steal &
Fe pipe others
. ASTM AZ12 - TPAMEL
L Stainless stasl_( ASTM A358-Gr.318L, CL3 ASTM A240 - TPA1EL ASTM 236
wbatis (Sl v esles 151e ddnd el ¥ Jgaa
Wall thickness of trurmnion pipe used for support shall be as follows.
l-_ Pipe Material Pipe Size Wall Thickness
ugz o 1-1/2" SCH. 80
Carbon Steel > & Ovor SCH. STD
. up to 1-1/2" SCH. 405
!
Stainless Stee > & SCH 105

Wil edud 08T T a9 ilagh ¢ s sl s Jotas 5  elztala s Slge ¥ Jsda )3 -
ASTM 5ilbe 2l LaT abbaxs 3 At (50090 K Hlubes sl 2ol (545 (sla =) aule -
Adgid Gaar o il 4153 or 4123
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ASTM AIS3 or AI23 Saly LQ.)T ol n).lrb}LﬁnTu.Js.sd.h —il5 ¢uj_9m sl ;nd;.u w4l o pbe

o35 gt Gaas o ol g
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Member Members designed. Acceptable Alternzatives Remark
AWx30x3 B0x50x5
BOx5Gx6 B0 x 60 x 6
Angle GBS xB5 %6 F0x70x7
THxToxH BOxBOXS
80 x 80 % 10 B0x80x D
100 x 100 x 10 100 x 100 x 10
10 x50x5x%x7.5 120 x55x 7 x D
125 x85xE6x 8 140 x 60 x 7 x 10
Channel 150 x75x65x10 180 x B85 x7.5x10.5
200x80x8x13.5 200x 75 x85x115
250 x 80 x g x13 250 x50x9x 13
300 x80x9x13 300 x90x9x13
Mamber Members designed. Acceptable Alternatives Remark
100 x 100 x8x 8 120x 120x8.5x 11
125 x125x65xD 120 % 120 x 6.5 x 11
150 x 150 x 7 x 10 180 x 160 x 8 x 13
H-Beam 175 x175%7.5x 1 180 x 180 x B.5x 14
200x200x8x12 200 x200x9x 15
250 x 25Gx9x 14 240x240x10x 17
300x 200 xHx 14 00x300x11x19
:ﬁ)lﬂﬁuﬁhﬂ alinld

LaT abiols a5 " ¥ 535 bgba (sl dubly 3io & sl Ly sds W 5 ) ot 5 SIS o) 93k aluols -
ey 3 bglads J1 oi,8 o)t 53 55 ol b b ilia sle 2 g0l bl ed 30
rmni e bl o) (g2 i A5

wol ©3ub awd alp) Jolin p 8o sslme o) gibie 55 oy 5l Slme aduots £ Jgta oo -
ool ol ags = pguay pu5 5 8 1 SLTIL i s b AT 55 Jposd (bl sy 1 alols -
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= iom mim)
L =47 VW = Districuted weighl (Kg/mm)
190 E = Modulis of slashcity (Kg/me
t = Second memant of area {mm')

Sl Jlael T g3 jlme Ghil S game b A0S Gl aa s Ve i <ol sa 4303 5l -
3 3wl J.ghASME B3L3 S el a_ng).ﬂi_)bmu.‘u.ni)fhha ,_y.rLl.ul_H dJ‘gJ LLIJHLUJ alold -

(BB

bl mrm AV pnbay s ouls

mm Y i 45135 g adgd jabua  yolul 3o 18 gl (gas UZe sLad € Jesa

Maximum Piping Span for All Areas
{at max. deflection i2mm)

Mominal Fipe Span ()
Pipe Size Sh?cl;i -} Emply + Water Full
(inch} ' Empty Water Full insulation | + Insutation
40 3.9 3.7 28 25
24 80 3.8 37 28 27
160 37 37 28 2.8
XXS 3.8 386 2.9 2.8
40 44 A2 3.1 a0
) 80 43 4.2 3.3 3.3
160 42 4.1 13 3.4
XXS 41 4.0 3.4 3.4
40 5.3 5.0 4.0 3.9
1 80 5.2 5.0 4.3 432
160 | 54 50 | 4.4 43
XXS 5.0 49 | 45 4.3
108 6.0 5.4 4.7 43
) 40 (STD) 6.0 55 48 45
80 5.9 5.7 5.0 4.9
180 58 5.7 5.1 5.1
108 7.4 6.3 5.8 54
3 40 (STD) 7.3 6.7 8.0 5.7
80 7.2 5.8 5.2 59
%-160 7.1 6.8 6.4 5.2
108 5.4 7.0 6.7 6.1
4 40 (STD) 8.3 75 7.0 6.6
80 82 7.6 7.2 5.9
108 10.2 8.1 8.5 7.4
40 (3TD) 10.1 8.9 8.9 B.2
6 &0 10.0 9.2 9.1 86
120 99 9.3 9.3 8.8
108 11.7 89 9.8 B3 |
20 11.8 9.8 10.6 9.3
30 1.6 9.9 10.6 9.4
B 40 (STD) 11.B 10.0 107 | a.8
60 11.5 10.3 10.7 9.8
{80 11.4 10.4 16.7 16.0
| 100 11.4 10.5 10.8 101 |
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{ Nominal Pipe Span (m)
Pipe Size ?4%1 Empty + Water Full
(inch) ' Empty Water Full Insutation | + Insulation
105 131 97 11.2 a2
20 13.0 10.6 11.9 101
30 13.0 10.9 119 10.4
10 40 (STD) 12.9 111 12.1 10.7
B0 12.9 11.4 12.1 M0
80 12.8 _ 116 12.2 11.2
100 12.7 1i.7 12.2 11.4
108 14,2 10.7 12.5 102
20 14.2 11.1 13.0 10.8
30 14.1 11.7 131 11.2
12 STD 4.1 1.8 134 114
40 14.1 12.0 13.3 11.6
60 14.0 12.4 13.3 12.0
80 13.9 12.6 13.4 12.2
00 139 i 12.8 13.4 12.4
, 20 14.8 12.0 13.7 116
30(STD) 148 12.3 13.9 1.
14 40 14.8 12.5 13.9 12.1
80 14.7 13.0 14.0 12.6
80 146 13.2 14.1 12.9
100 14.5 13.4 141 13.1
105 16.0 1.6 14.1 11.1
20 15.9 12.6 14.7 12.2
30(STDY 159 12.9 14.9 12.6
16" 40 15.8 13.4 15.0 13.0
60 15.7 13.8 15.1 13.4
80 15.6 14.1 15.1 13.8
100 15.5 14.3 15.1 14.0
20 16.9 13.1 1558 12.7
STO 16.8 13.5 15.9 13.1
a0 168 138 159 13.4
18 40 16.8 i4.2 16.0 13.9
60 16.7 147 16.1 143
20 1886 149 16.1 14.8
100 16.5 15.1 16.1 14.9
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Mominal Pipe Span {m})
Pipe Size Srfc? ‘ Emply + Water Full
{inch} ' Empty Water Full T |nsul|)a’!tl;un + Insulation

20{STD) 17.8 14.0 16.8 13.7
30 177 14.8 16.8 14.2
20 40 177 14.9 16.9 14.6
| 60 17.6 15.4 17.0 15.1
80 17.5 15.7 17.0 15.5
100 17.4 16.0 17.0 15.7
20(STD) 19.5 14.9 18.4 14.5
30 19.4 15.8 18.6 15.5
24 40 124 16.3 18.7 15.8
80 19.3 16.9 187 16.6
80 19.2 17.2 18.7 17.0
100 19.0 17.5 18.7 17.3
STD 20.3 15.3 19.2 15.1

26 \_ 20 20.3 16.0 19.3 157 |
STD 21.1 15.7 20.0 15.5
28 20 21.0 16 4 200 16.1
30 21.0 17.0 202 187
20 5TD 218 16.0 20.7 15.9
20 218 16.8 20.8 16.5
32 sTD 225 16.3 215 16.0
20 22,5 17.2 21.5 16.9
2 sTD 233 16.7 22.2 16.3
20 232 17.5 224 17.2
16 STD 23.9 17.0 228 18.7
20 239 178 22 9 17.6
38 5TD 248 17 3 235 17.0
40 STD 25.2 17.5 241 17.3
42 5TD 259 17.8 24.8 176
44 STD 26.5 18.0 25.4 17.9
48 STD 27.1 18.3 286.0 18.1
48 STD 277 18.5 26.6 18.4

An s abald cpl ool 88 5 (s gae alla pa Wy A (gl alols UFlas dg ol b Joaa -
[n*ﬁim-nh;.b;t_}uhu|)4d.aljﬁu.zlM&ﬂﬂjjgé&u}buﬂﬂhhmlufmjmﬁf
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Maximum Spacing of Pipe Guides

”“"““ELZ'EE Size | \arycal Lines ¢m) | Horizortal Lines (m} Remark

34 3.5 10

1 4 12
1-172 4.5 12

2 bbb 18

3 B8 15

4 7.5 24

B 5 24

8 10 24

10 11 30

12 12 L

14 12.5 30

16 13 as See Para. ©) below
18 135 36 See Para. <) below
20 14 42 Bee Para. ¢) below
22 14 42 See Para. ¢) below
24 15 45 Bee Para. ¢ below
26 1.5 47 See Para. c) below
28 16 48 See Para. ) below
an 16 43 See Para. ¢) below
3z 18.5 51 See Para. ¢) below
4 17 sS4 See Para. o) below
as 17 55 See Para. ¢) below
38 17 55 See Fara. ¢) befow
40 17.5 57 See Para. c) below
42 17.5 58 See Para. c) below
44 18 &0 Ses Para. ) below
46 18 82 See Para. &) below
48 13.5 £3 See Para. c) below

aapgiln aiMe g £od

ol 50 0355l sla =S s doas s 2l Lo aly) GG sl wilRe 550 Sl 25 waadt —
S ady alail 035 3l 8 b dausgs Sl T Juasl 3 wabe 5 b Slulxa 3550
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Support types are defined as follows :
Anchar - A supporl fixing the pipe completely
Guide = A suppor restricing the movement perpendicular to pipe axis,
but the axial movement is allowed
l_H?nger - A support hanging the plping
Spring - A resilient support which allows vartical movement __J
&sﬁng Support - A simple suppart bearing the pipe waight only |
Diractional Stop - A support restnicting the movement of a certain direction
Hokl Down - A support restricting vibration of the pipe.
Pipe Pad & Guszet |- A support reinforcing pipe strength.
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- Anchor

- Directional Stop

- Guide

- Hanger

- Resting Support

- Bpring, Pipe Shoe (see noto 2 below)

= Trunnion

HD - Hold Down (39 note 1 balow)

PS - Pipe Pad, Gusaset and Lug {ses note 1 below)
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- Concrete
- Faundation
- Structure

- Vessel
- Riser Pipe
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e,.%”"s : Resting support without shoe i
s——'-f”‘s - Resting support with shoe
Q_/%é""s - Anchor support without shoe J
(sometric j?”"i_/s - Anchor suppert with shoe
Drawing S,/—{;.:’/‘S - Guide support
?,_,EE,.S : Directional stopper

deg’l“ : Spring supports
L" : Resting support with frunnion

A0 Madel | Symbols of pipe support in 30 mode! shall be shown real shape.
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F Type Description
£1-b 81¢ | 814 E1l-a
32100 | H=160 | H=200 | H=260
55-b 85-¢ | 55d |85
H=100 =153 | H=200 | H=24¢
S4-a Sd4-h | Sd-¢ S4.d L‘.Ira:ﬂe for cold insulated

Shoo for het insulated pipe

Shoe for heat treated fine

He=50 | H=100 | H=150 | H=200 |>"°C
Sd-e | S4f
H=250 | H=300
Shoe for bare and sloped

S6-H100 S6-H120 S56-H150

line ehoa heigitt variea.

E‘ED—I: 510-c | 510d | 510-9 Shoe for low friction
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Marking Description
Bic
RS14- B61001 Shoe of 150mm heigitt for carbon steel pipe shall be
attached fo the piping and standard support "RS11" type
\:’T shall be installed on exisling steel structure.
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1, MATERIAL 1 SUVAMZED U-BTLT SHALL MOT BE N DIRECT GONTACT
=~ U=E0LT @ AN-GALY, WTH THE STAMLESS FTEEL FIPE

- NUTE:  ; ASES GRA-GMY

2 FOR APFLICATHN ON
=5, MG=R AE-R, GS-R, CS-dT G50, G550, GY-TD V-, Dv-28,
PE-3, RE~44, RS-B7, R5-82, A5-E4 Ri-BL RY-25 RV-24, RN-25, TR-1, -2

WK ASBESIOS SEET (Wmm THCKMESS)
SHML BE MSERTED BF THEEN GALVRMEED
U-HOLT AND STAMLESS STTEL PRE
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Characteristics & Applications S02560 . DINT9 |  SFAS1 AMA Trade Mame

- el g3 o e g5 Han GEES o 0ladB o sl aligh, g A8 dre 5]
E 432 R12 |E4322RIC)3| E&013 23AK
Suriable for structural sheals,shipbuilding steets and storages tanks n all positions.

evmellls polath g5 ) Law 2008 g pabaii i bl gl slhad g B ilig s ol s
E432R22 | E4321R} | E 6013 180D

Suriable for structural steats in all positions.

i S Gians 51815 g st (510 19 15 A5 502 5 s [l | gy Lo LiSg ) 3g pu

nSHA slgESals E 7014 1008A

Thick covered glectrode for welding of thick plate and streclural staels

e lgl el plg putaF g g jlon Lo gl pr i aaalun 55 popunala gl adka Ly iy ) 3y 80

) anﬂ[s:r E 6013 1531
Eurﬂe alectiode containng bow 51 s particulany swisd for repair ol galvanizing
ath

- Calltm @lad s, S pg g gl | ad e oG e sl aligd g 15 dege g]
E432R12 |E432R(C3| E6MM3 2000

Sudlabls for structural, shipbudding and cast steels in all positions,

H PRSI CRNE T JUN T EAR O AWRE T O LT | PR LS P
ES512 RR2Z | ES122 RR6| E 6013 2000A
Suitable for struciural, shipbuiiding steeds in horeootal and Ratverfical up positions.

- e g e Sl gy sl SUsd 5 B g2 (5140 AiSg ) 290501

E4333R{C)3| E&0M3 MK14
Rutile alectrode {or welding in the fabncahon of starage tanks and struciural
in non alloy stesls |

Sl B3 IE ol S a5t 8 g3l han g 45 iy eanbings Wl — i ) Sy ST
Sl pleS o g LS

E432 R12 |E4322R(C)3| E 6013 P.L
Rutile - celiulosic electrode suitable for downward welding of gas pipelines
With Smal Diameatars.
Electrodes with High Metal Recovery 3b j o Bolo L ke 39 28J0

| .
I [l 5 . I T ks A%
}#J’S#J Qi g L&m}lﬂ.? 1S 2560 DIM 1813 , AWSASME :'.t'l' oupet haalels

Characteristics & Applications Bl AMA Tratle Name

G2 By oo %15 0 oae Az b T agg gabs mades Uligge b i g 20550
Algeas ol peiliulacie | e g1arR | ES122 RR

Heavily coated rulile slectrode containing ran powder with 160 %metal 16032 111640

recovery sullable for sleel construclion in flat and horizontal positions

S 0SS jh2 gl g2 g W ) S Dbier i Rl g Ulogloas) 3 oduld g 380
cagls 2l cla gl g ol

E 7024 1118 K

Evoza 1617 K

High efficiency electrode having a wald matal recovery of 165% and weld
mMelal is very tough prefarably used for welding ﬁl!at and flat.
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Characteristics & Applications SFAsA A8 Trade Nams
507wl g gl g Lok i oy jlae o 5% g gpleb 3e8 L T0al 5 ASutgs 51 eyl 0E 3 psEN | l
LY.
, E 7016 1007F
Euitable for yonl welding of high carhon and high pressure vessels steels
Resistable against cracking
e} EAI L 1 @ 280 T pghen lTgd g b Cans e g Wb 51 el g 5T
) ) Es15 G20 |ESveréemnB| Evo1s1 {177 F
Bazic electrode Tor high pressure vessels and migh carbon steels with115%
metal recoveny. L \_
T T
(e 13 0/ F 2952 JopsS pauslnslinh g did Coms oy Hin 5 B9 18] 7 520l 39 3541
ESTS BY |\ Esiseg0 | E7o1s 1230 F
10 20
Basic elecirode for high pressure vessels and high carbon steels up to 0.4%c.
ﬁuus): whaallgd g L ol g gl g liudiges gl g g pusd o5 plaaly b oluld g (320
LECRELEY LT
) [ . 4 EsisaBin| E701s 1232 F
Basic slectrode with good arc stabillty for high pressure vessels and high
carbon stecls vp b0 0.4%C.
o e g WS 1 Mey saep8 s il guigie b o ppadilaz Loslgrg pga B ag 500
E 1280
Doubla coated basic electrode with good slag removal and very good  arc 5154 B10 E 7013 2 M
stability in namow gap welding .
4 R l
Cellulosic Electrodes

318 3 )fgn g Sloeguas
Characteristics & Applications

29 4450 gl g2 i paar I Lngaaio S las g 0l gy o5 pa UL Sghil g jighus 3g 3501
(99 0 a5l d il oo i g il g Lt byl 1 488 denen gl pr gy

Callulosic slecirocds with deep poenetration used a5 a roal layer i all positions especially
varieal-down. parliculary suitabie for pipes and sterage tanks.(Fecovary M0%)
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15 Hglar slaag y28J1

AWSIASME LT olulis a5
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Cellulosic elacirode with good arc statklily in all position and suitable for

—

Bpes and tanks with deep penatration.
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Cellulosic eloctrode with good are stability suitabla for high sirength pipe
sleals,
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Ceilvlosic electrode with good arc stabillly in all position suilabla lor high

Callidosiz elecirode containing Mo similar by E 6010 but has more mechaaical

&t th pipe steals,
rengin pipe stae
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Characteristics & Applications
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Suitable for joint welding of martensitc fertitic steaks with 12-14 % Crused in
hard facing as a fayer resistable against abrasion.
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Sultable for joint weiding and surfacing on heat resistant steals with 25% Cr.
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Basic sleclroda for walding of stainless and heat rezistant chromium steals
and used for surfacing.

Wl slnd g3 il g g plluasl 5 5 3gm 8! asnbio s S Gl S b oLy g a9 SS00
AL VA S =g S

Low carbon-ELC-Rutils electrode suitable for jant welding and surfacing on
18Cr / M steels,

£ 199 LR2G

E199LR26 | E 308L-16

g sleallph 42 ity g lluacl g0y 51 g B Ll 0 T e oLt g g S|
cuanadin B 0 bupalie. FrAS 1 A Cesdge

Low carbon - ELC - Rutile edectrode suitable for joint wekiing and surfacing on
18CraNI2V0 steels resistable agalns! chomical comosior.

L —

£19121 LR36

E1921LR2G| E 316L-16

'_Ljsfi-mjnmgnm Lol lak sliga J.‘su,.ﬁﬁg_jgulhmf LV E Y PR Y id ||
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Rulile akectrode suitable for jwnt walding and surfacing an stahilized and non
stabllized steels 18CHANI resistant against chemical cormesion

E1#NbR2G| E 34716

S oy el g Dy glaallgd 35y g o et g Sy 5 L ) Sg Sl
cimiogidi (oS5 185 byl FAAS LA Gaulps

Rulila electrode suitable for joint welding and surfacing on stabilized ard non
glabilized steels 18CHANY2ZMo resistanl against chemicals.

E 19123 NbR21

E 31816

Sy g0 ebalgaull slad b g Tl i sle sligh g T 4y sl S s Haesl g lSubin2 o504
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Suitakle for joint welding of hgh alley stesls to non - alloy steels dapositing
bulfer layer i hard facing.
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Austenitic ferritic elecirode for joining dizsimilar sleels, highast operating
termnparatura is 300 ¢

E23132LR231 E 309 MOLTE

Jot B b o ol sUnd 5 liubiges] o Du b XKoo GF G | 2o by d i pTaiTarg) Sy S

-3l ot G s mglio OF g A9 5 | uiaes
Ferrtic austanitc electroge with a delta - fermite content ofES—?:U‘}'E-fariciningof
disshmilar steels It featuras Migh resistance to cracking and is therefore indicated
for cifficult to weld steeds.

15lex GOl g 8. 390 a3kl (5 A5 LSy 39, pudnat ok stuallgh JuaS sl 108 Lia 39 250

305108 A5 050 19 1 g Byl e s b Ml o g pglBing A fomd by b 102
Rutie electrode for p:umn? of dissimilar sleels and for swiacing  purposes, The weld
metal is o -5caling up to 1D|}“I’:|tfaam'es hégh resistance lo cracking and is tharefore
indicaled for difficult to weld steels

E312-16
E 29 R23

1na b gl oligS g 18 S ol pr e wndiue g g T e s LT 5o sl abligi sl (g 1S S gl 1

g oyl il
Suitatie for joint welding of high to non-alioy steels ang suitable for fillet
welding with good slag removal |

-
1ede © glos Gl ) o mylia plesligd ¢ 15002 51 pr yhi5n,) 39,5801

Flutile electrode for welding of heat resistan( steels up to 1050 ¢

E2520 R26 | E ¥&-16

T o) g SOG sl gl p 33 udeats 284 1 oS | il p g 2uaglaalin g AS S 5l

Suitable for dificwlt 1o weld steels and used as a huffer layer and hard facing
n rails.

E 188 Mn 820

E158MnB20| E 307-15
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Electrode with Gr-Mi-Mn for welding of dissimilar sleats and high manganose
staels and u=ed as a buffar layer,
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Electrodes for Fine Grain Structural Steels
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Surtabla for welding of fine gram high strenglh struchural sleets, cast staal |
3 kil 3 oo Uk ol il by ol 2 gt alladiy g 5 dvg g5l g oS )5 0 oghiin |, slald —'"SJ;_“SJl
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E ¥5076 i
Basi; electrode suitable for welding of high lensilg fine grain structural MuiNiBHS Esorsc 1282 N
gaels.pmsum vessels-pipe and boiler crack fesistant, L
Jghuagalgihg o Jldd it o e s Aol S pge o Gl glaslpd (6 1S dis ) ]
EY69T5 | g 8- 2
Suitable for Walding of fine grain structural steels | pressure yessals pipelngs MnZNiC riMoB 1wois-c 1292 N
| and boilers.,
r L5BP S by PYIAS gt T e e g | 5 gEidag (5 el g 1
E Y38651 £ 7018-G
Basic efactrode for thick structural sleels of similar composition and rasistant NiCuB 1301 N
1o almosphedic comosion.
w55l g pglan o e el ol oIS il gl sllgd gl ot _audig, L8 5 (3500
. ) 1385 NC
Basic electrade suitable for fine gram structural staels, highly resistant E SYSSTEMN| © gnig0
crack . 1THIMoBHA
- iolte B anlae  pagls boenplda 508 5 g o5 Ay lae AL LS g G
E 5Y42761
E T015-G
Basic electrods for producing crack free and tough weidad joints weld metal HiBHS 018 1398 N
is of exteremnely high metallurgical purity.
’— s oS gl e B g I3 s e e (1 Ly 5 oS a8 g 0l
Evetsce 1414 N
Low carbon basic slectrogs with crack free and very good augh wekd metal.
A3 155 e b EglRe g b | Hat Sl gt aligh g TS diys (] g orlali 5 g ySEN
. 1416 N
Basic electrode for thick stnuclural steels of similar composition ard rasistant E8018-W 16
1o abmospheric cormosion.
I —
B el s mglia gl o iz Uy g g 5 ppa s 2lact 6 40 (rhg o oS alel g 201
E5/42872 | Egpigoq 142
Low hydrogen basic elecirodo for producing crack free and  tough welded HiBHS 1420 N
Joints
by 0 08 ya 20 L 5 o oglits T ligr a5y f0 50 S rlelB a9 S|
E 8YA2781 | p goqg.ca 1422 NA
Low hydrogen basic alecirods for produsing crack free and tough welded NIBHS
joints .
-l 0 0 g S ) e pagliio o1 ligm 08005 sk pF oL 18 g (TSN
Esps-cz  T423 N
Low hydrogen basic electrode for producing crack frea and tough welded
funis .
Mo p3 00005 S iz g 039S Sy mglie of iigo 03, Mo Saillo palgs Lyl o5 a5l
w2y esoism 1428 NC
Basic sledtrods with excellenf mechanical properties for producing crack
free and tough weld retal.
- . - - - .- ) H "
aAa IS gt Ly ey Lo 5 5 0n= 5t s — S0 — g S = s Sgle LB 3g, 2801
S5y g3 eges EY6975 |gqioram 1432 N
Bamc electrode coniaiming Mn-Cr-Ml-Mo Swiable for welding of large MnZNICrMoB;
vessals contairdng Vouid gas resistant agalnst crack.
Cagas g il S el o oo il 0 T irgn o8 arg B iz g Ul St by oLl sg 501
a0 gla gt Lo
) o St SRR R E1z01sm 1433 NA
Basic slactrods wilk high strength and good tough weld metal. Welds are
X-ray quality
l'_._ -
- Conal oglia 5y e 135 i Fag st shide g 3 g8 g B g T g 88 ALlE g 500
_ evmec 1437 8B
Basic electrode for producing crack free and tough welded joints weld metzil

having 3 low hydrogen contant .
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Basic elecirode of crack narslgtmt usad mn the consiraction of pressure vassels,
hailers subjected up to 50 ¢
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g 5% P 2 ggle aoub s Jlaugs § 050l sbe sUglg lgatGa pai o [l g alg) 5 S din 51

s> B pglia
Suitabie for Welding of plpes storage (anks bolers and camented steels containing
up to 2% Cr resistanl agamnst cresp,

£ 2CrMo B2

E CrMo 2B20

Eo018-83 1245 N

Lot g g g i o a ol gty g g3 oyt bghS g 0y jlan gl G gl

For storage lanks vessals and pipelines n power plants, oil and beavy Industias,

E Mc B20

E Mo B20+

E7oie-a1 1261 N

Jghas g 35 ey ralie .5 o g i gl atlnd g g 5l

Suitatie fior welding of vesse! bullding steels nesistant tor creep bollers.

E 1Crito B20

ECrMa 1B20

Escize2 1263 N

500G g S glas ki it o o g i 8 5 00055 (51 e ol 39 3501

Basic eleciades for walding of botlars, pressure vessels subjected to aparating
temperatures up to 6006

E Crilc SE20+

Esoz-15 1366 N2

WBlo BT gl g g 43 0 31aTin] 3190 35 0w Eglas glarstlgh 5 ASadige 56 by alelS 29 3500
L]
LEYe G s

Basic electarnds for welding of creep resistant staals used in tha constraction
of water turbin sublected o oprating temperatures up lo 570 %6,

e s oalisel b pge | ey b podas gl slgd 5 AS el o 7)o ms | oL lE sg Xl

AW G S e Bl s g glid
Basic type low hydrogen elecirede for welding of creep resistant sleels usad
n the construclion of pressure vessals, boilers subjected up to 570° C.

Eeo1a-c 1379 4VN

Esng-B2 1410 N

-lghar g b ) oy malie g g jlos ) e yglo Mgl g 1Sahig e 5]

Suitabie for weiding of vessel building slesls resistanl against creep bolars,

Esoise2L 1419 N

elo 5 Ly Ll man ) jloe 9 B 15 by mglae glaalind 5 M8 kg o] proS g S ) el g 2201

D =G 15 S
Low carbon basic electroda for welding of ereep resistant steals and high
pressure vessals up to 500 c.

EsnigE3iL 14286 N

Electrodes for nickel alloys

S8 s lge g Cilus gaas
Characteristics & Applications

U sl LT agaatio st ag y38)1

DIN 1736

AWSTASME T bl 25
SFA 511 ANE Trade MaTie

Pl o A5 5o Poall gl sllgd g 18 Ag2 gl 03 PAISH ) 19 JESRIG L nrdalB g 55N

wdbile el B pans R g g e gl g0y
Basic electrode with 65% Mi and 19% Cr for welding of heat and corrasion
and cryogenic resistant nickel alloys and steals.

EL-Ni Cr19 Nb

ENiCrFe-3 1604 G

Ao sl AL g L allgd g pEtg gl s 65 T A g o S 4 1 § 9 i % F 9 by ydetd 2 5H

Basic glectrode with £3% Hi, 22% Cr & 9% Mo for welding of highly corosion
resistant nickel chromium molybdenum alkoys and jaining to unal Jow alloy
|_and high alloy stesls and suitable for cryogenic nicke! a oy‘:a_l-d stagls, o

il rilin Lo g 9152095 § Sl s mglia EL-Ni .
ENicrFe-2z 1609 G
Basic gleciroda with B9% M, 16% Cr and 5% Fe for weldng of heat and comosion €r15Fa Nb
and cryoganic resistant nicke! attoys and stoals
— o it gl LA g lSdiga gl 28 2orlea %A gy S R HE B R b palald ag alil
LT e g ST o b ST g pg s ghon 3l s Ul o laalil g UL (050 5 e gl ) 2aslge — payS
DA 8 a8 U5 purs 8 @310 IS5 (5lmallnd furg EL- NiGr Mo-3| E NicrMo-3 1611 G
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Electrodes for Hardfacing Applications Cadhiar 154 5 5l 3 181

33185 lge g Slusgiad : i | awsiasme '!mu__,t.umas

. G995
Characteristics & Applications i DiN 8555 SFA A3 ' AMA Teade Narie

9 1 0315 0« b ks ol ) maiio Fio yale g 41 830 150 gl Siblar g paee 5 | |

iRl sie
) ) E4UME065% EFesg T105V
For rapaining and manufactunng of cutting blades milling.reaming, turning.

plarung, drills,atc, _J

—

G dle LB AT 05 { T JpSt &=t ¥ Sl i s saealia UEXs 5451

bl E 6LM-60 _ 1600 V
For surfacing deposit with 57-62 RC hardness. Machinzble by grinding only.
i 9° srneing I R
e T NP LS A} PRV L R TS
E 104M-60-R - 1602 V
Basic coated electrode with 160%metal recovery for surfacing deposit.
P 1 _

Fﬁiﬁ&uﬂﬂ-w‘bﬂiﬁwﬂ# Alo b pid g pldos o malis il g Sg g gl
) aSLPY ~ EvRaa b T fiol g

For surfacing resistable against impact abrasion,deposit up to 37- 47 RC
hardness. Crash Jaw bucket lesth,

E1-UM-$00 - 1622 V

-lgeHE onel -t pais g o5 plibed 5lgaios g terlen il b gt ey SangiEn b ot g 4500

E 6 UM-55-GF _ 1639V
For hard surfacing wear resishng pants subjecled to abrazwan,impacl and
shock alag die repainng I

— —

SRal ) sote fly jafag | Sosegl glasligs g% g e Oy Wil 8]
E7UM-200K| EFemn {760V

1 | _

Electrodes for Cast Iron UAZ yageaio 5l g g18)i

Eﬂf repaining and surfacing of austanitic stesls containing Mn e.g.Rails.

s 8 5las 5 Giliogund ' | DIN 8573 | AWSIASNE !:.Tu!l...,uﬂ.:.s

Characteristics & Applications ' © BFA 5SS 1 AMA Tisde Name

Fllal g onz yola lus s b prtilo ae il g lSuniiln  JAS pae gl 26 L di> o5l gy
- g odnhd coles

E 8T 1012 G

for walkding of unmachinable cast inon for example machine basis, cast ton bar,
Lcﬁt on parts mpaing. N B

CAnhF puans g aligh e g Kle S g Jledl oaas g5 RS gl g glSdg e gLy,

- Gy gy gl G Bl edufaiig 550

Suftable for welding of gray cast ron, nodular and for joint wedding of pray cast
Linn {0 stesd,also for repairing of machinable broken casting,

ENiBGZ2 | ENi-CI 1084 Ni

—_\r_’ -
ENiCuBG22| ENicu-B 1094 MO

SRl e ylad i s s sl anlh ol S L i g I iy gl

Suitabde for welding of cast Fon with lamefiar graphite, white and Hlack hean
malleafda cast iron, nedular cast ion,

- aled & g Bl iadangl O g Jles i DAz il b g g s

. ) E NiFe-Ci TOO4 NiFe
For walding of Nodular cast iran, white and black malleatle cast iron, austanitic ‘
nadular cast iron, jomning of casl iron 10 stea

—_— -

Electrode for Gouging & Cutting 1o 1 kel 9 s 29 2SI

WGt vz ¢ pln gy 3 Bag e Jgana glaaligh |l § 03 S 3 e o e Sl ) ‘
- KD

- 1006 Y

Suitable for cutting.gouging and piercing of mild, stainless and hugh

manganese stoels.gray cast iron and branze. |
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Flectrodes for Non Ferrous Metals
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Characteristics & Applications

s gmuannsts pt o caoglT gl YTy Jlontl g ool sun 59l proiang T clon Sl s M5 digr pngaaiue

DIk 1732
DN 1733

" AWSIASME T Labulids 28
SFASB/R3T ; AMa Trade Name

eapas 1075 SP

E+igd 1075 A

Bronza electrode for joinl welding and hardfacing of copper and copper
aloys Also for hardfacing of copper on steels.cast steel and gray cast iron.

S5-AlS5i 56
Suitable for wakding of aluminiurn alloys contaning Al and 51 and for joining
diszimilar aluminium alloys.
walCs psagl g (S Giga  paguatio
EL-AL 83.5
Suitable for welding of pure aluminium .
vrag o SUg0 g gy e S gy e ST g g B89 4 g Reo] gl s e 205500
s S CuSn 7

EcusnCc 1328 G

Bdlao jS (5,92 yogiaho slgigo puw — P

MIG / MAG Welding Wires

38 3190 § Sl guas
Characteristics & Applications

Dt

Bilao jB by 5 jSag> sl Ko/ o slgdins poaw

Lo T yprton Liake 25

AWSIASME

AMA Trage Hame

-alyl gyl slealiph g AS oz sl ST ot (sl o e

Linalloyed wire for MIG £ MAG welding of structural steels,pipe steals .

|

SFA 5.18
Er708-2...7 ER 705-X

ER 705-G

e pglan (ol B g galiph, gl syl (s A5 5]y bagio HalT U fig7 o

Lﬂoedium alkyyed wire for MIGMAG welding of pipo steels and creep resistant
Nar

SFA 5.28
Ersosc ERS05-G

By pgin Ji- pauS slaaliph o)< dige sl oS A pintug! 0 L) uhi oo
g

Austaniic stainless low carbon wira for MIGHWAG welding of comasion
reslstant Gr- Ni steels.

SFA 549
£R 308 L(5i) ER 308L(S1)

ol e sllgi o JlT po (glialigs g fSuRnz ol bt 8 = piudangl o35 80 L g oo
ATl g Rl

Austenitic Termntic wire for MIGHRAG welding of high alloy to unalloyed or low
alloy stesls .

SFA 5.5
R oy ERS09L

035 % P Beggl= i 2 0 o glhe sha Migd g ASdigs 5] e ipiutong | UalS ) 55 33 g2 s
e

Fully austenitic stainkss wire for MIG/MAG waelding of heat resistant stesls
contaning 25% Crand 2( % Hi .

SFA S0
R ER310

=S5 — g S leoUes g Sdien s @S led t S b Giete] 0 RS lee e
oS3 45 o mglin i ptne

Austenilic slainlass wire in exira low carbon guality for MEG/MAG welding
of cormasion resistant Cr NI Mo steels .

SFA 549
£R 316¢sy ER 3 16L{SH)

Cinpalpe o Pt — g 8 glansklnd g Mllig 51 pa st phady (Puitongl o3 B0y g o

-3y b oyl
Swabihzed austenibc stainless wire for MIGMAG walding of cormosion resistant
Cr Mi Mo steals

5FA 5.9
ER 318 ER 318

A pglin T30 - g S gla sl o5 i G2 gl a3k lasly iniduyl uyt—*—-.uuﬁz;rﬂs-w
. LN =

Stabilized austenitic stainkess wire for MIGAMAS walding of comosion resisant
Cr Ni gteels .

SFA 559
ER 347(s) ER 347(S1)
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MIG/MAG welding wires Rilze jIE L g 1Sdgn gl Ko /1 5lgdigo pw

5018 5 150 3 Dlussgaas — | T wrttise 55
Characteristics & applications . : BiN | awsiaswe | M4 Trade Hame
| codgl my o gl sllgd 5 dS g 5l g ST 1y drgr s
{DIN 8558) SG2
Unalioyed wire for MIG/MAG welding of structural steels.gipe steels. | 8G2
cidgl gy Has s gl sl o5 45 bige 5| pea g SLalT ol o poan
{DIN 8559) 5G3
Uratioyed wire for MIGRMAG welding of struchural steals, pipa steals. 563
l__. — L 1
TIG Welding Wires Bilae B L 5 y8ubgo sl Xus slgdigs paw
J#JEJJlEﬂg&L&MPﬁ | ; BT bwlad 58
Characteristics & Applications BN l AWSIASME l.c.
l - adgl g yhaidlun 15l SUgd g 05 S 18] a5 Fulll pa ol in posen SFA 5.18
ERr 705-2..7 ER 705-X
ER 7055

Unalloyed wira for TIG welding of structural steels pipe stesls |

- _—

i b mglin (slgfas g, illad sl eyl o5 pldins (gl buagio 1T ie s
SFA 528 ER 805-G

i ) ) ) ER BOS-G
Medium aloyed wire forTIG welding of pipe steals and creep resistant bodar
< g3 a0y aglila [Rab - mg 8 cloblgs g Aoz gl i 5 0 Sl ji Ry g s T
e ER308L
Austenitic slainfess low carbon wire for THG welkdng of comosion  resistant
Cr-Hi steals,
. — |
9 FiTpmd st sUgi oo SLIT pr gl stiqi 5,00 Zegn (51 s os )8 o Taiunrg Ly a5t i poan T
T d SFA 59 ER 309 L
Austenitic ferritic wire for TIG waiding of high alloy to unalioyed or low alloy ER 303L
stoels
% P85 eE D > o ol glaatioh 5 S gl Aiagl UolS 130 S0 plies maa
P P et 5FA 54 ER 310
Fully austenlitic stainless wire for TIG welding of heal resistant steels contaning ER 310
25% Crand 20% Nj

e S g g5 sl aUod g fSubn 5 b i pdad CpS T dilang ) 0 5855y o e ‘
w3 et &y palas 5FA 5.9 ER 316'—

Augienitic stainkess wire n sxtra kow carbon quakity forTIG walding of cofrosion ER 116
ragisiant Cr Ni Mo steels.
-, —— —

O aalye - Jisr . w8 laallgd g Atine Sl s jlady,iadiegl 5 B0 b

vy b molin 5FA-59 ER 318
Stabllized austenitic stainlgss wire for THG welding of comosion resislant ER 318
Celi Mo steals.
aamglic JXo. mgySgtaaliah g dgo sl b3 gl (oSaitargl o 580 3y g g
..y SEA 5.9 ER 347
Stabifized austenitic stanless wire forTIG welding of corrosion resistant S ER 347
| steels. ) i
TIG Welding Wires Bdlao §08 Ly o5 S8 dhg2 1s1os Sy slgdiep o
S 5 a4 (g0 g Silusgaad ) ! ; Lo ulwlai 25
Charagteristics & Applications _ AWSIASME A Trade Name
I I
-5l g orteiilun yohon aligd o A big ool g S kalT pad y Ry o
{DIN 8559) WSsSG2
Unalioysd wire for Ticz welding of structural steels, pipe staels wsG2
adyt g el glaalign o (S gl e ST i | o o
(DIN 8559) WSG3
Unaloyed wire for TIG welding of stnuctural steels, pips steels | B WSG3 l
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Tubular Cored Wires For GAS Welding
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Characteristics & Applications

¢ gl Sas o pilaibe ¢ gle atlgh o tidign sl A ey o B0 b 18 agr 2R

EM 738

DN

, AWSIASME | -
H 1 aMA Trade Nama

Tubwlar melal cored wire for walding slesds with ligh tensile strength suitabla
for earth mening equupments, bridge ¢rangs, rolling stock constnictions

PR~ CTT NN P FPN3-L STt K T 46 & MM2 {A-5.20) AMA
Tubular metal cored wire, switable for welding | unalloyad stuclural steels, boiler E 717-4 MC 10
plates, fina grain stnuctural steals, shipbuikding steals,pipa steals cast steels,
nlai g gl sl 5 Bue 5L o gk g g0 pur a2l CulAF Ly GhTg neg g 2935
calglg St AP S 20l 5 sl kS lnai e S il g jLn S (DM 8559) {A-5.20) AMA
Tubular cored wira of rutile lyps with rapidly sclidifying slag. suitatle for | T 1 |5GR 1M Y4642, $T-1
weiding : unalioyed sinuclural slesls, boiler plates, fine grain structural steels, 454PM E7 FC 14
shipbuilding steels, steels io AP slandard, tast steals ]
il giasligd g ASEgo 5l 0 b e e Slmai] Caaloll Ly pLog p g hpags o TR
o o gy B | Ml a8 APT 5l s edgly g Sy s30T e {A-5.29) AMA
Tubular corad wire of rutile type with rapidly solidifying slag suilable for [T 46 41Ni PM1 E §1T1-Hi1 FC 20
. welding unalloyed struciural steels, boiler plates , pipe stesls, stoels o
AP standard, fing grain stnichuml steels, shipbulding sisels, B
s P i g SlaiS s sl Stigh gl cnrlio Wy il jlr Ll ) 45 33 43 39 583 AMA
T 462 PM1HS ET1T-1MH4
Tubular cored wire of rutile type with high metal recovery suitable for structural [T 462 PCTHS E7iT-1H4 FC 14HD
gtacls, shipbuilding steels and ete.
erpglis  aighs 5l Laa s pilasilu : glaallah 5 E5e 5l B 829085 920
et g 6 RS | e an oy 8l AP 3 1330umd 50 (DN 8555 {A-5.20) AMA
. N \ T 42 4BC3
Tubular cored wire of basic type suitable for welding :unalloyed struclural | T £2 4BM3  |s0B10verse| E 70T-5 FC 31
sleais, boiler plates, non ageing steels |, steals ko API standard | line grain
struchural steels, shipbuilding sleels, cast stesls ___ .
e (57 4 hordam 53 oy gl § w45 15 B8y 5 gy orbeld brangio LT L 5009055 2 50
RE W PLUTOT-EY NSV AP A CRPELEN EPN Y ERCTECEN PRI FER P L JNEY AMA
Mediumn allay tubular cored wire of hasic typa | designed for tough and wear (DN 8555)
resislant harg facing depasits on excavalor parts, craper Mades dippear MSGE-55 MC 56
keath, conveyors, beatars, crusher jaws bardness 52-5¢ {RC) as-welded.
AT il gy et W i3 plSaciad gl g1 | g b (513 g3 5300 L 2y el AMA
gleg balBibobag i gl Jamd 3 g gl el (A-5.29)

eoTi-c  MC 141

ST cpeitils gl canwbiolly poles mlS =l 510 s LG pld 33y 55k b o2y et

el e 08 1 B et i g o5 Hew l
Tubular metal cored with high lensile yleld strangth suilable for earth moving
equipment. bridye cranas, lifting devices.

{A-5.29) AMA
E110T5-k4 MEC 142
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Fluxes and wires for submerged arc welding: wSh 882 i sl e puw g s page
# General streefural stasis € Fing grain stiustural steels s L5l sl sl L >

# Heat rasstant slegls * Cryogenic steels wks Jm?fp'q slaslisgh # @IS 2
# Non agang steels syiisglastigh gh b oglia gl iy &

ST 5390 0 1m0 0 b et Sag 630 B gl g2 R
’ ’ L_ WIRE recommer dod to be camk i

T leﬂ_;_".,._l o bans L 34 25

DI 32522 | 1B AMA Trade Name .ﬁMA Trade Narne Tt e maw Lol A8
AMA OE-S1 J
BMS 188 AC 8 SHM A MS 189 AC AMA- OP 155
AMA OE-S2
A5 F0 ol 3 g 5 Wty gl o laus 5 e glgic w4 g B B ponuaie I Lo = 3850 jag, AMA OE.-52 Mo
Manganese-Sticale type flux for high Speed welding preferably used for welding thin Plates. AMA DE-B2 Gr Mai
BMS 136 ACSKMHPS A MS 188 AC HS AMA-OP 176 AMA DE-51
b Soggens Sl gl gl odgl g yahd cla slgl pls S b ed gk o3 g Mg 18T o oAb — ilua yugy AMA DE-82
RLTH RV TR T LR EWTE R
Mangarness - Silicata type fux for wolding large diameter pipes and thin walled Spival pipes
at high speed welding. AMA QE-S2Mo
B CS 177 AC 10M ACS 177 AC AMA- OP 119 AMA OF-51 i
. i i AMA OE-52
S o FA A 813 glen i g ladilus pogas sl sligd o5 Aalins  pagan o it « madS pugy —
ke n o g g g IS Sig i g s GRS b b e 252 gOaeg g tign A0l Phlys Huadglg bid AMA OE-S3
Caliurr-siicate typa flux for welding general struchiral steals, pressure vessel pipe as wellas — .
fina grasn struciural stects. It is subed for twin-wire landem and muth wine welding at high speed, AMA DE-S2Mao
B CS 198 AC T2M A C5 198 AC AMA- OP 143 AMA OE-51
23yl Aty 1 jlow algl g Lk und o jLw paladile gleallgh g pBdinz ( poguate (olSaliw— poualS jag; AMA OE-52
el pn a8 by g ldig e 2l o Craaea g UL SIGEC pae ) S 352 g ot o Cadi g0t g 4 _ ]
Calgum - Silicate type fiux; for walding general structural steels, pressure vesse( and plpe
stegls. It is sulted for twin- wire, tandem and mulij wire walding at high speed. AMA OE-E2Mo
BARMEACTOSKM  AAR188AC AMA. OF 181 AMA OE-S1

AMA OE-52

5l 05 5 jlw ol g LS 033 ) Has i sl slastinh g Kains Joguaho L g — Syl j35s

UL e e 43 utn 302 9 sk o T Aty 5 ASidrgn it 43 AMA OE-5Z Ma
Aluminate - rulite type flux for wedding peneral stnuctural stgels, pressurse vessel and pipe —
steals at high spead walding applying the twin - wire, tandem and mouitl wire welding. AMA DE-S2 Cr Mol
AMA OE-E1
BARTEACI0SKM A AR 188 AC AMA- OP 185 oE

AMa OE-52

w1 80 5l adgl g lisd Caas ) jlas gilaldlo gla igh g i digs | oguntn Lo — gl jags

U i sl o 5304t 17 908 ot Sy b s0ug 3 5y iy 200143 AMA OE-SZ Ma
Auminate - rutile type flux for welding general struclural steels, pressure vessel and pipa —
stecls at high speed applying the twin - wire. tandem and multf wire wekfing. AMA OE-52 Cr Mol
BAR197ACTOSKM  AAR 197 AC AMA UNIVERSAL AMA GE-F1 1

AMA OE-S2

Sl 8 5) pr 08 5 L adgly Al Caas vy o palelilu che sUigd oo fS.dgz o pogeniio L5y g - CilunglT j5as

el cnarbin LN Sl puus g5 ot 302 g oaan 93 i parZadis g A8 Sign AMA DE-S52 Mo
Aluminate - rutile type fiux for welding general structural steels, pressure vessol and pipe
sleals at high speed welding applying the twin - wire, Iandem and mulli wire welding. AMA OE-5Z Cr Mol
£ AR 16T AC 10M A AR 167 AC AMA-OP 123 AML OE-51

Aial gl 85 5l alg) g LB Zuns o jle o SlaSih glaslind 6 ylSidma  pagaads Al — SliangfT yany
Al o Crnliy purly B 3308 g g Sl 0 g i A2 ma e Dy g Biigy )

Aduminate - bask: type fux for welding gencral sinuchursl stocks, pressume vesszd and pipe stoels. AMA OE-52 M

t is sulted for bwin - wire, mulil wire welding as wefl as in welding fom both side in e pass. J

AMA OQE-52
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AMA OE-51
SA AB 16T AC H5 AMA. OP 132 —
AMA DE.52
sl Al H st gl odgl g i 5 kg Capgany U5 g Cadc gl ag] il (gl e o lalS — o lepaglT gngy — -
Ul sty w30 ot Ay 15 ) o ens 323 g ol s Doy o Mg AMA GE-52 Mo

Aldrminale - basic type flux; for welding spirai pipes, longiludinzg! and chrcumfersntial welding

of ol and gas pipes using tandem and mull wire walding at high spaads. AMA OE-S4

SA AR 16TAC 130 HPS AMA-OP 139 AMA DE-52
2l ) Ly pbame syt QT ol s gl pgant yln 2090 g1 B3 S pges 1 0 g) Sodlon 51 o el = CAGan T 29y
W slgie pa 13 ep Al g PR pan iy g MR Sig7

Aluminate - basic lype flux for welding spiral pipes. loagitudinal and circumferantial wekding -
of pipes and also for jining of pipes using landem and mulli wire welding at high speeds AMA OE-54

AMA OE-SZMo

AMA OE-S503

BFA 151 DC AHPS A FB 153 DCHPS AMA-OP 41 TT AMA OE-52 Mo

AMA OE-52 C rMo1

AMA OE-51 C rMo2

hgs jlb a8, 35 a0 mylio ghe sligd o UL piSasally juy e a hialaky g lSdnz gl ohads ~ 20 pald s AMA OE-Ni3BR
wanal 13355 g S0 i 5T

AMA CGE-53 NI Mol

Fluande - basie type Aux for welding high tensile fine graon steels and creep resisiant sleels
with very tough weld mstal AMA OE-S2 Ni2

AMA OE-52

AMA QOE-Z3

B FH 155 AC 10MHFT AFB 155 AC AMA-OP 121 7T AMA DE-SD3

AMA OE-52 Mo

AMA QE-53 Mo

AMA DE-32Z Cr Mai {
gt gy oglalos ga T, degs bt UL mlSacols jo g 00l s slaslns g 15 digz , paguaio o Aduld — 2l jgld jagy AMA OE-51 Cr Mol
Bt 232 R w5 Bitigs 530 48 gl g g el Egliee g gy bilho g3 g a3 gl e p el Lo a2 )
" - AMA QE-NI38 R
iy on e _aawlbis

AMA OE-S2Ni2

Fiuonde - basic type flux, preferably used for welding gh strength fine grain steals, as

wall as cryogenic steals and ageing. it is suted for landam and mulb wire welding. AMA DE-S3 Ni Mo1
BFBIG5AC{2MHPS A FB 185 AC HPS AMA- OP 122 AMA OE-S2
A5t 5 g s gl g L ST LA g 3 alaa 5L (glaalind 5 )R agania bl = ) jgld pagy AMA OE-53

2y o il by Ly 30 gk gt ST Jal G 17 f il pur by LRaiig
Flupwide - basic type fiux lor welding genaral structural steals, pressura vessel and pipe

steels as well as fihe grain structural steels. 1L Is suited for tandem and mulli wire wekiing. AMA OE-52 Mo
Fluxes and wires for joint welding B0 5 584 11 Jiske Llar s 9 L gsg
of austenitic stainless steels wiziLagl ¢y 3285 gl aligd
FLUX 2302 | W RE recom o wdee e e combir st wchfiis e Al by o puan g oad B (50 o
. 5 |kl ) l > jlastl i Lﬂ"-.:i'éﬁ&.:-l.ﬁ'-uliﬁﬂ' . -"-|91:-.:s5  AMA Trane Tyl TN ,,,fha.u;-;;-;.s
DN 12527 EM TED ABA Trade Name Materizl Ma Mame
1.4316 AMA OFE - 19% nc
EFB56IT45DCEK  AFB263DC  AMA-.OPTCr 4
1.4551 AMSE OF - 1089 Nb

sl allpd g p gz gl ol L o Al pogendn Ll — a0l ygle jagy
e gh po o pgliag LTyl 5355 1.4430 AMA DE - 181 23 ne

Fluande - basic type flux of extra low carbion quality for
welding austenitc stainless and heat resistant steels. 1.4576

AMA OFE - 191 23 Nb
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Sy
f.4316 AMA CE - 199 no
e — - _.‘
1.4551 AMA GE - 199 Nb
BFBGSSSSACAMHPS AFB255AC  AMA-OPT76 ——
1.4430 AMA OE - 19123 nc
1.4576 AMA OE - 18123 Nb —‘
o A claalipd 5 ) Sea (5h e ogeade L R Ly LY 1. 4462 AWIA QE - 233 ne
ol s feglting Laiiaug [ —
1.48929 AMA OE - 2212
Flucride - basic type flux for welding austenilic Stainless —
and heat resistan sleels. 1.4458 AMA QE - 2816 ne ]
Fluxes and wires for Wear resistant and Ue o s )39 31 5k Uber puw g W jogs
hardsurfacing appfications Ciiun Sy y

A5 el gt o 18 s Cag? B2l oo gl g R
i . - WARE rerommie nded o be tomixined with fiox
LELE ] : 2 plasat i AMATrade Name Lol i5lplaads lebat — ——

CIM 32922 EN 7E: : A

29y |

LT 5l 35 o sl Lt 38

Trade Name

BCSM7COMMo AT ACS 397 AC AMA-DP 250 A

AMa OE-S1
3 S pain gl ety ggaten g g jtees |y ST ppdil Cllebd S a8 st g 3L gags
- RECTIEY. S LA

Alloy - bearing lype flux for hardfacing purposes. It is sulted for hardfacing of
maching parts, driving gears, ralls, support rolls of caterpiliars.

BLSW™TCOMo ACA A TS 397 AC AMA-DP 350 A

AMA OE-51

i b b o5 A8 adun gy g8l g g5 jlas] y SUT cpadits Calehd Cadew iliSe g 51 5 00T a0,
Uy as

Alloy - bearing type Alux for hardfacing purpeses. It is suited for hardfzcing of
ceaplings, piston tod end earth moving equipment.

SAW Backing Flux S04 2 S B2 ]y 23y Cadiy 39

Sx )15 2190 9 rlsioguad Al Trage hamz Lol gebulid A8

Characteristics & Applications

v Al Caibiy [ 15 3390 s 15 pSatige g3 20y Dl lnas 0y 85 LS Bk 0,0905T Jagy
2 dgadi 0 eakETaed

i AMA - OP10U
Agylomerated basic Aux spedially designed for use as copper backing flux.
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U2 9 olw i (5180

e silads agdy Gl e 310 0y 425 g Goam ddalew  Jow Paby ol 553 4y (lular 3 i glglan Suals

ol

il 15lgShan saadiie 0g2g Sla ) ne Job 3 GSudloma Jl pet g 3 Teoglis ¢y g g3 UL Cut o o glialar 33 30 i y3S
2905 mlias Caoss py 190 02 CuinS S g 3 plailied oS b g e S il S0l 88 ik Tt g
- patess | el s Ge A els Joetn Cas g oLl o g sl e se Fiber glass soU Gl oslaiml o Zawi

9 s el S 3 Cag Dy g g 9 oS e 1980w < i gy glgSiw 1 5k e w30 LT amae CaX
gl 395 e o Jd e g &k 3 15358 15l 05 Cadla g g i

3 il 5 lo )T 38 13283 jgh oy gl )5S 2219 kg 1630 aau I 1T LoTmius &5 i Cillgaans 8.5
S591S jtg2 45 . ol T el Crsuig loT lglime il tulaidio 1. 33 8 50§30y sl ¢ 3T Ty pges 45 g 5800
O xige 1 yg 186 g0 b ol rimien oS b S 4318 puiils | Jlo g2 3 1S sa ohail o g S peillly Sildne 3 dg5aigl 3 pgo
3L 1ol gogp A5 Cllgesan £l pm by B ololg5 alanads 91,50 jud slgalidulo T Aol puawmiing

uogin iy Grinding steel algh 3 T ol oyt (glgSoom
Sl b 0245 L 9 (s il o 8 gl pulind gy T | yagansio | glgSan

B g2 22l g o ARSI 3 T3 18 g T il e 5 ypo Type Size - rF.W
238 0 M-165 11004 %[ 16ar22) 11060
M-165 115x4x(160r22) 11000
400 S il 9> o | M-165 1156, 5% 160r2 2) 1000
410 algl gl b e dueamug M-165 180x4x22 BSH]
420 w5allgd glas eRuiry Gerliss g a8 judiags M-165 180x6 S5x22 8500
430 i ool 9 7T b g M-165 180x 1022 8500 |
440 a2 b g M-165 230u4x22 6500
A50 O T T LI M-165 230mE 5122 G500
480 il Tl g g e ey M-165 230xBx22 Ei&CNZI_1
T 470 T EPE [ LPFERC I TR M 1ES-SUPER 11 5x6.5022{160r22}) 11003
480 gz Sy, 0B st 38 T g MiES-SUFER|  180x5 Sx22 B50{
43 Lo B8 Cagn ’%&supm 180xEx22 85O0
500 Sartlaall SaS s gy gy gl Cugr [M1E65-SUPER|  230x6.5x22 6500
g trgg ng StAnless & ase sligh b pbd g1gaw
type Size P Grinding cast ron OF e pd (5 lg8im
C-144 110x7x{ 16ar22) 11000 Type Bize - rPM
C-144 110x6 5x{160r22) 11000 F-158 11008 5x{160r22) 11000
C-144 150xdx272 8500 F-158 11524 x{160r22) 11000
C-144 180x6.5x22 8500 F-158 115x6.52( 16012 2) 11000
C-144 180xB222 8500 F-158 180x4x22 8500
C-144 230x4x22 6500 " F-158 180x6.5x22 8500
C-144 2305, 5%22 6500 F-158 180xBx22 a500

Grinding Aluminium  (ues e esiTostogpds gl

Type : Size - r.P.M
L-155 110x6 5x{160r22] 11000
L155 115x4x{160r22} 11000
L-155 180%6.5x22 11000
155 180x6 Ex22 8500
L1885 230x8%22 6500
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The quality of products of such as fast speed cutting and grinding wheels with
30 vear of expenence is well know among workmen .
AMA's grinding and cutting wheels have these characteristics :

Grinding with high power,Cutting with high speed and strength against
dissoultion. And now with the guarantee of quality and achieving the standard of
managment IS0 9002 is giving service to the country's industries .
The velocity of 80 m/s is guaranteed by using fiberglass and resin

In addition to resinoid bonded wheels : AMA INDUSTRIAL COMPANY is
capable of manufaciuring ceramic stanes is order to sharping of industrial tools
and grinding and finishing steel edges and etcetera according to customer’s

requirement .

Cutting cast lron a3 e S
. Cutting Aluminium uen g ool T ey sl
F-158B 110x2, 5x1680r22) 11000 Type Size r.P.M
F-158B 11522 5 160r22) 11000 L-1568 14002 5x{160r22) 11000
F-158B 180x2 5x22 850 L.-1558 115x2. 5x{ 1600 22) 14300
F-1588 23012 5222 £500 _L-1SEE 180x2 Sx22 500
F-1588 3003240 i 5500 L-1558 230x%2.5x22 6500

T F-1588 IS Sxdl) 5900 L-1568 3003240 H600

F-158B 400nAx41) 4500 L-1558 A00x4x40 5200
i L™y v 1 33 .

Cutting Stane ol s g 1ty < B g 15 lgSd s Cutting steel SUsi g T b g slgtiom
P-129 180wz 5x22 B500 | M-128 115x2.5x( 160,22} 11300
P-129 2w dxd2 6500 M-138 T80x2. 5x22 8500 ‘-1
P-129 300%3.5x40) 5560 ’__M—138 230x2 522 £500
P-120 304 x40 a500 M-135 B0 Axd0 5500
P-129 40 a4 4500 | M-138 304 x4 5500

el 4= b b g o g Sl gt so PP T 20 g8 s a9

S eolasa] jab

Cutting Stainless atigh g T b g oslgSam

Steel jad
C-1448 T10xd k({16 or 22) 11004
C-1448 11522 ox{16 or 22} 11000
C-144B 1BOx2 5x22 8500
G448 23042 .5x22 6500
C-1448 IMIxIndd 5500
C-1448 300x4x40 ha00
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