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STAINLESS STEEL SEAMLESS PIPE STAINLESS STEEL WELDED PIPE
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#l#&Size range : #lt&Size range :

®6mm-630mm x 0.8mm-80mm ®6mm-2020mm x 0.6mm- 100mm

¥ EMaterial : A EMaterial :

GB(China Standard) : 0Cr18Ni9Ti, 0Cr18Ni9, 0Cr25Ni20, 00Cr19Ni10, OCr17Ni12Mo2 GB(China Standard) :0Cr18Ni9Ti, 0Cr18Ni9, 0Cr25Ni20, 00Cr19Ni10,
00Cr17Ni14Mo2, OCr18Ni12Mo2Ti, 0Cr19Ni13Mo3, 00Cr19Ni13Mo3 OCr17Ni12Mo2, 00Cr1 7Ni14Mo2,

OCr18Ni12Mo2Ti, 0Cr19Ni13Mo3, 00Cr 19Ni13Mo3
ASTM/ASME material: 304/304L, 316/316L, 316Ti, 321/H, 309S/H, 310S/H, 317/L, 347/H

N08904, S31254, 800/H, S31803, 32205, S32750, S32760
ASTM/ASME material:304/L/H, 316/L/H, 316Ti, 321/H, 3095/H, 310S/H,

317/L, 347/H , N0O8904, S31254, 800/H, S31803,
32205, S32750, 532760
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INDUSTRIAL APPLICATION FIELD TEXTURE OF WOOD
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CORROSION RESISTANT ALLOY DUPLEX STAINLESS STEEL 80ASEUNS NO7080 / W Nr 2. 4952%12. 4631 alunminumand carbon, developed for service at temperatures UP to 815C. sed for
ﬁ;ﬁﬂ*—l&%ﬁfﬁﬁﬁﬂ%@ FriR e mEERBRTENTEELHRES S, TIERETRBISC, BTRS gas turbinecomponents (blades, rings and discs), bolts, nuclear boiler tube
I, FHESSHLIZNEINSE: EaeESStF miEREL N SRETHME . BRNER) , SLARBENE, Supports.
BE IA\SIESTTE IWEFESRRERETS PRECIPITATION HARDENING STEEL | | _ |
MRS ST, AR ESHSEITES. & @ ALLOY 600, UNS NOGBOO / W, Ne, 2 4816

JEEE. FEE

il i
HIGH TEMPERATURE ALLOY

TEXTURE OF WOOD

MR

§8200 UNS 2200 / W Nr 2. 4060

99.6%=HEEIR, BRIFAWIRIEEE, RIFNMIKER, AFEam. St
4, EMHEFMERRIST R, BT ISERE. BT, fin
EINFHSETTH.

§2201 UNS 2201 / W Nr 2. 4061

{200, {ERDERCTERIGITE315°CER FRMRERIMGEIL. 2N
FRERrEAERREE, MR, SR T o,

4005 UNS N04400 / W Nr 2. 4360

WESE, OBEEE MEEEIEE, ErS RS THHEMN
RIRIRE, VTSGR, RS THIS.

K-5008 & UNS N05500 / W Nr 2. 4375

Eﬂﬂf—_’.‘ﬁr RREEE4000HLHEE IR, BT RIE N REER S

7188&UNS N0O7718 / W Nr 2. 4668

TLEBIIRESE, MR, WA, SR700°CTEFRTEEE. BRIF
Eﬁ;’l MHREN, R, ZRTARaN. MERESETE I

X-7505%&UNS NO7750 / W Nr 2. 4669

TLEEERE S S, MR, MR, WEE700CTERTEEE. BEE|
[CREFARIFARE, 2B b

05

AN

SPECIAL STAIN L ESS STEEL
WZS. . KGR R, W SFEFERW

NICKEL 200, UNS N02200 / W. Nr 2. 4060

Commercially pure wrought nickel (996%) with good mechanical properties
andaqueous comosion resistance. useful for maintaining product purity in the handling
offoods, synthetic fibers, and caustic alkali. Other application include chemicalshipping
drums, electrical and electronic parts, aerospace and missile components.

NICKEL 201, UNS N0O2201/ W. Nr. 2. 4061

Similar to Nickel 200 but with low carbon controled fto prevent inter
granularembritlement at above 315C . Typical applications  arecaustic
evaporators,combustion boats, plater bars, and electronic components.

ALLOY 400, UNS NO4400 / W. Nr. 2. 4360

Is a Ni-Cu Alloy with high strength and toughness over a wide temperaiure rangeand
excellent resistance to many comosive environment. Used in many fields, especially
Marine and Chemicalprocessing.

ALLOY K-500, UNS NO5500 1 W. Nr. 2. 4375

Is a Ni-Cu Alloy which combines the excellent comosion resistance of Alloy 400with the
added advantages of greater strength and hardness by adding aluminumand ttanium
following with age hardening,

ALLOY 718, UNS NO7718 / W.. Nr. 2. 4668

Is a precipitation hardened Ni-Cr alloy which has high strength and corrosionresistant for
service temperature up to 700C. It can be fabricated, combined withgood tensile,

fatigue, creep, and rupture strength. Used in a wide range Olapplications (Ol & Gas, Gas
Turbines, and many Industrial fields)

ALLOY X-750, UNS NO7750 / W. Nr. 2. 4669

Is a precipitation hardened Ni-Cr alloy used for its comosion and oxidation resistanceand
high strength at temperatures to 7009C . has excellent properties down tocryogenic
temperatures. used in a wide varety of industrial fields.
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Is a Ni-Cr-Fe Alloy,it has resistance 1o comosion by many organic
inorganiccompounds. Resistance to oxidizing conditions at high temps. or in
comosive solutions.used In a vanety of applications invohving temperatures from'
cryogenic to above1095'C. in wide range industrial fields (Chemical, Pulp and
Paper. Heat Treating. Aircraft,and Nuclear Power Generation).
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for variousapplications (Nitric Acid production,Coal GasificationUnits,Petrochemical
Processing,Nuclear Power Generationl).

ALLOY x, NS NOeOOZ2 / W N

Is a Ni-Cr-Fe alloy that possesses an exceptional combination of oxidation
resistance fabric ability and high temperature sirength. good ductility after prolonged
exposure attemperatures of 650, 760 and 870'C for 16,000 hours. It also has
resistance to stresscomosion cracking in petrochemical applications. Widely use in
gas turbine engines forcombustion zone components, Heat Treating Industries and
Chemical Processing.

ALLOY (20, INS NOB0Z0

and

Is a NiCr-Fe Alloy, it has excelent comosion resistance in chemical
environmentscontaining  sulfuric  acid, and useful resistance  to  environments

containing chlorides, niticacid, and phosphonc acid. Applications for alloy 020
requiring resistance to aqueouscomosion are essentially the same as those for
Alloy 825.

ALLOY 028, INS NOBOZR / W, Nr. 2. 453
Is a highly alloyed austenitic stainless steel offering resistance to a variety Of

cormosivermnedia resistance to both oxdizing and reducing acids and salts. resistance
to sulfuric acid.Used in the chemical and petrochemical processing industry

ALLEOW 625, LNS NOeBZ5 /S W N 2. 4856

Is a Ni Cr Mo Alloy with high strengh, excellent fabric ability and outstanding
corrosionresistance. freedom from local attack (pitting and crevice corrosion), high
corrosion fatiguestrength, high tensile strength, and resistance to chioride ion stress
comosion cracking.Service temperatures range from cryogenic to 982C. used in
wide range industrial fields.

ALLCY 725, NS NOTT25

Is a precipitation hardened Ni-Cr-Mo Alloy, an upgrade version of Alloy 625. The
strengthof alloy 725 is twice than annealed alloy 625. It has essentially the same
comosionresistance:  as alloy 625. Used for hangers, landing nipples, side pocket
mandrels andpolished bore receptacles in sour gas service, where it resists the
effects of hydrogensulfide, chlondes and carbon dioxide, also attractive for high

strength fasteners in marineapplications, where it resists comrosion, pitting and
crevice attack in sea Water.

ALLER 686, INs NOBeSo / W N 2 4606
Is a single phase, austenitic Ni-Cr-Mo-W Alloy which has outstanding comosion
resistancein a range of severe environments. Has resistance to general, pitting and

crevice c0O mosionincreases  with the alloying (CrtMo+W)  content.  Used for

resistance to aggressive media inchemical processing, pollution control, pulp and
paper manufacture, and wastemanagement applications.

ALLOY C=1, NS NOB455 / W N 2.4610

Is a Ni-Cr-Mo alloy with outstanding high temperature stability, high ductility and
corrosionresistance, has excellent resistance to stress cormosion cracking and to
oxidizing.atmospheres up to 1038C. has exceptional resistance to wide variety of
chemical processernvironments. include hot contaminated mineral acids, solvents,
chlorine and chiorinecontaminated media (organic and inorganic), dry chlorine,
formic and aceticacids, aceticanhydride, and seawater and brine solutions.
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ALLOY (=22, INS NOo0ZZ /7 W. N 2 4502

Is a Ni-Cr-Mo alloy with addition of Tungsten, It has outstanding resistance to pitting, crevice corrosion,and
stress corrosion cracking. oxidizing agqueous media including wet chlorine and mixtures containingnitric
acid or oxidizing acids with chloride ions. used in wide variety of chemical process environments,including
strong oxidizers such as feric and cupnc chlorides, chlorine, hot contaminated solutions(organic and
inorganic), formic and acetic acids, acetic anhydride, and seawater and brine solutions.

ALLOY C-2000, INS NDG200 /
Is a Ni-Cr-Mo alloy with addition of Copper, to provide enhanced temperature capability in sulfunc
acidhydrofluonic acid, and dilute hydrochloric acid. It has resistance to all acids (especially
Hydrochlonic,sulfuric, hydrofluoric) over large temperature range. Also has resistance to piting, crevice
attack, andstress corrosion cracking. Used in Chemical processing, Pharmaceutical, and Flue Gas
Desulfurizationsystems.

W, Nr. Z 4675

ALLOY G-30, INS NOB030 / W, Ne. 2 4603
Is a Ni-Cr-Mo alloy which has superior comosion resistance to commercial phosphoric, sulfuric,nitric /
hydrochloric, nitric / hydrofluoric acids and other complex environments containing highlyoxidizing acids.

Used in Chemical and petrochemical processing.

ALLCY G-3b, NG NDGOBS / W Nr. 2. 4643

Is a Ni-Cr-Mo alloy with outstanding corosion resistance to. wet process phosphoric acid, otheroxidizing
acids, alkalis, and chloride bearing media.

ALLOY 800, UNS NOBSOO / W, Nr. 1. 4876

Is a Ni-Fe-Cr Alloy with general comosion resistance to many agueous media and stress
corrosioncracking. Resistance to oxidation, carburization, and sulfidation along with rupture and creep
strength atelevated temperatures. for service up to 816C. used in a variety of applications involving
exposure tocomosive environments and high temperatures in Oil and Gas, Chemical & Petrochemical
processing,Paper & Pulp, Power Generations.

ALLOY BOOH, NS MOBSIO / W Ne. 1. 4958
Is a Ni-Fe- -Cr Alloy which has higher design stresses than Alloy 800 (ASME Code Case 1325

T)Carbon is 0.05 to 0.10%, Aluminum+Titanium is 0:30 to 1.20% also an average. grain size of ASTM
5,orcoarser. Have superior creep and rupture strength during extended high temperatureexposure.

ALLOY SOOHT, NS NORSIL / W Nr. Ll 4959

Is a Ni-Fe-Cr Alloy, it has higher maximum allowable design stresses than Alloy 800H Carbon is 0.06
t00.10%, Aluminum+Titaniumn is 0.85 to 1 .20% It also has higher creep and stréss rupture properties
thanAlloy 800H.

ALLCW B25, INS NOBEES | W Ne 2 4858

Is a Ni—=Fe-Cr Alloy with additions of Mo, Cu, and Ti. has resistance o chloride ion stress
comosioncracking, pitting and crevice comosion, reducing environments, variety of oxidizing substances
andoxidizing salt. General and localized comosion under diverse conditions. Usedin chemical processing,
pollution control, oil and gas recovery, acid production, pickling operations,nuclear fuel reprocessing,, and
handling of radioactive wastes. Applications for alloy 825 are similar tothose for Alloy 020.

ALLOY 925, NS NO9925

Is a Ni-Fe-Cr Alloy with additions of molybdenum, copper, titanium and aluminum. an upgrade versionof
Alloy 825 with higher strength obtainable by age hardening. resistance to sulfide stress cracking andstress
corosion cracking in sou (H2S containing) crude oil and natural gas. used for down hole andsurface gas
well components including tubular products, valves, hangers, landing nipples, tool jointsand packers. The
alloy is also useful for fasteners, marine and pump shafting and highstrength pipingsystems.

ALLOY B-2, IS NI10665
Is a Ni-Mo alloy with excellent resistance to hydrochloric acid at all concentrations and temperatures.

ltalso withstands hydrogen chlonde, sulfuric, acetic and phosphonc acids. The alloy has
excellentresistance topitting, to stress comrosion cracking and to knife line and heat affected zone attack.

ALY B-=3, UNs NIO&T: / W N 2 4600
Is a Ni-Mo Alloy with excellent resistance to hydrochioric acid at all concentrations and témperatures.
talso withstands sulfuric, acetic. formic and phosphoric acids, and other non axidizing media.

ALLOY C-276, TGS NID2T6 / W. Nr.2 4819

Is a Ni-Mocr Alloy has excellent resistance to pitting, stress comosion cracking, and
oxidizingatmospheres up fo 1038 deg. C. resistance to a wide varety of chemical process
environments,including strong oxidizers, hot contaminated medla (organic and inorganic), chlorine, formic
and aceticacids, acetic anhydride, and seawater and brine solutions.

MATERIAL STELECTION

UL

Chemical Composition

2 LEAPROF

-~

Z

TECHMNOLOGY

Now | W | e cu wn : s
Nickel 200 | N02200 Sy iax i iy fiax R Tiax
Nickel 201 | NO2201 99.0 B 025 i L5 Ha Sl
Ni-Cu Alloy Ni Cu | Fe | Mn | c Si S Al Ti
Aloy400 | No4doo | B30 %0 Gax fiax R g i
Alloy K-500) N05500 | B30 %8 Fox X i ian oy 518 085
Ni-Cr—Fe Alloy Ni Cr Fe Mo Cu Mn C Si S P | NbiTa | Co
Aloy 600 | Noesoo | 120 f—2d——S0 Dax | mox | max | mex | Tew
Aloy6o0 | Noseoo | 280 | 213 | 1O Mae | Max | mae | mar | ¢
AlloyX | N06002 | Remainder|—53.3——08—— 5 — Remander| 100 | 0051 100 | 0030 | 0040 250 100
Noy 20 | noao2o | B | 190 |merariel 20 | 30 | 209 | 907 | 190 | oo | ooss | o
oy 028 | noaczs | 309 | 280 | rumnael 50| 060 | 250 | 0% | 100 | om0 | 0ga0
Fe | Mo [Nb+Ta| A1 | Ti | Mn | C Si s P | cu| co| B
Aoy 718 | Norre | 50010 | conanar 28415 1020 0es ose |"008 |03 0015 [ 0015 | 030 | 100 | 0008
Alloy X-750| No77s0 | 790 1;:3 g:g ?;EE ?;33 §‘§§ max | mac | wax | mex miax | miax
Alloy 80A | NO7080 | Remainder (50— 30 28t =0 1 100 | 040 | 100 | 0.015
(N-Cr-Mo Aoy — [~ Ni [ ¢ [ Mo [ Fo [l c T sils [P Tnowral Al Tl cul WlcolV
moyezs | woozs | 0 GBS T 50 [ 020 | 040 [ 030 005 G0 1151 0 | 040
Aioyr25 | norrzs | 888 | 191 | 70 |remancer] 035 | 003 | 020 Jooto [0015] 276 | 035 | 1,09
Aloy 685 | N0G686 | Remainder[ 32011301 50 | 070 | 0.01 | 0.08 10020 | 0040 02 ¥
Alloy C4 | N0g455 | Remainder| 10 | 170 | 30 | /3% | Tax | Max |mex. | max iy ox
Alloy C-22 N06022 | Remainder gg .Eg %8 %gg Dl‘r?gxﬁ Engg nr'r?é?xn Ul‘r?azxn %gg ?ﬂgg Engg
Alloy C-2000| N06200 | Remainder| 220 | 350 | 38 | M3k | Max | max |max | max ks o 2o
Alloy G-30 NOB030 | Remainder %?2 ;g :}gg ;ngg ?ngﬁ ?ngg ﬂri’?azxﬂ Umﬂéﬂlxﬂ Egg égg .1[5}3 ?ng?{
Alloy G-35 | N0B035 | Remainder| 3433| G0 | ax | max | max | max |max | max iax max | max | max | miax
Ni-Fe-Cr Alloy Ni Fe Cr mn | ¢ | si | s [ P [ & | i Mo | Cu | Nb | AWTI
Aloy 800 | NOBBOO |00 ‘v 230 | rix | max | mex | mx 050 | 060 i
Aloy-800H |Nossto | 330 | 388 | 780 | 18 | 093 | 00 | 0015 060 | 060 pi
Allcy B0OHT | NoB811, |—swd— 395 130 45 081 100 | 00 T oa ol o
Mloy82s | NOB25 | 360 | mn | 235 | mi | 010 | max | max max | 120 | 35 | 300
Noyezs | ooszs |28 20 | 188 1o {008 | 0% | 00w | qg [0 [ s | 25 1w | o
Ni-Mo Allo Ni Mo | Cr| Fe |Mn|[ Cc [ si|s| P |[w/|[C| Vv |[cu|]Aa|Ti|[No|Ta]|az
AloyB2 | N10665 | Remainder —260| 1.0 [ 20 | 1.0 | 0.02 | 0.10 [0.030 | 0.040 1.00
30.0| max | max | max | max | max | max | max max

NloyB3 | Nioe7s | 650 | 27.0| 1.0 [ 1.0 [ 30 [0.01[0.10 [0.010]0.030(3.00 | 3.00 [ 0.20 [ 020 0.50 | 0.20| 020 0.20[ 0.10

min 320 3.0 3.0 max | max | max | max | max | max max | max max | max | max max| max| max
Ni—-Mo-Cr Alloy Ni Mo Cr Fe Mn C Si S P W Co Vv
Aloy C-276 | N10276 | Remainder |76 5|70 | max | max | max | mox | max [ 450 ] max | max
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TYPICAL MECHANICAL PROPERTIES
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Alloy UNS i Tensile Strength Yield Strength
I

Nickel 200 NO2200 2 4086 Anngales 55 380 15 105 40

Nickel 2 No22AC 2060 Anezled 2 30 18 2 2 $31803 0030 20 0030 0020 10 450~650 | 21.0~230 | 250~350 | 0.08~0.20

Ni-Cu Alioy _ " . " "

ok e — — - — — — — e $31500 0030 |12~200 | 0.030 0030 [1.40~2.00 | 425 ~525 | 180 ~190 | 2.50~3.00 | 0.05~0.10

‘:I':Dgr'{j;fr o L Aged 4 205 jo0 890 28 HRC 2735 $32550 0.040 15 0.040 0.030 1.0 550~6.50 | 240~270 | 290~390 | 010~026 | 15~25

Alloy 718 NOT718 2.4668 Aged 185 1275 150 1034 12 HRC 35.40

prasen Nor78 24068 e 189 e 20 i 12 L 540 $31200 0.030 20 0.045 0.030 1.0 550~650 | 240~260 | 120~200 | 0.14~0.20

Aloy 80A ed ;

Ni'_“’c”’r_Fa T HO7080 L0z Ag L5 2 = 620 2 $31260° 0.030 1.00 0.030 0.030 0.75 550~7.50 | 24.0~260 | 250~350 | 010~030 | 0.20~0.80 | W0.10~0.50
Alloy 600 NOBBOD 24816 Annasted 80 552 35 241 0 HRC 35 max

e NoDone 2a010 frened 2 = = = 2 $32304 0.030 250 0.040 0.040 1.0 30~55 | 215-245 | 0.05~060 | 005~020 | 0.50~0.60

Aoy X NDBO0Z 2.4665 Aged 100 690 35 241 35 HRC 35 max

55 NOM: T o e 2 = = iy $39274 0.030 1.0 0.030 0.020 0.80 60~80 | 240~260 | 250~350 | 024~032 | 020~080 | Wi150~250
Alioy 028 NOBOZE 14563 pyomio: 7 500 214

m iy hacle 3t & 2R $32750 0.030 1.2 0.035 0.020 0.80 6.0~80 | 24.0~26.0 3.0~5.0 0.24~0.32 <0 5

Alloy 625 NOBBZ5 24865 pycee: 120 827 &0 a4 30 HRC 35 max W0.50~ 1.00
o NObozs P 2 = 2 i > oy $32760 0.05 1.00 0.030 0.010 1.00 60~80 | 24002600 | 3.00~400 | 020-030 | 0.50~1.00 =0
Alioy 686 NDBBBE 24606 Sl Annealed 100 690 45 310 45 HRC 40 max

o Nonose 2ame S Amestes 2 = 2 2 = $32900 0.08 1.00 0.040 0.030 0.75 250~500 | 23.0028.00 | 1.00~2.00

Alloy C-22 NOB022 24602 Sol.Annealed 100 690 45 310 45 HRC 40 max %

Alloy 2000 e e e s s = e = $32950 0.03 2.00 0.035 0.010 0.60 350~520 | 26.00~2900 | 1.00~250 | 015-0.35

Alloy G-3 0 NOBO30 2.4603 Sol Annealed 100 00 45 310 &0 HRC 41 max

Aoy C3 5 T e = = = = 2% - $39277 0.025 0.80 0.025 0.002 0.80 65~8.00 |2400~2600 | 3.00~400 | 023-033 | 12-~20 WO0.8~12
Mi-Fe-Cr Alloy

eatt e s o - - - o - S - | 832520 | 0030 | 15 | 0035 0020 | 080 | 55~80 [24.00-26.00 | 300~500 | 020~035 | 05~3.00

Alloy B00H NOBB10 14958 Annealed &5 448 25 172 30 HRC 35 max

Alloy BOOHT NOBET1 14950 Annealed 65 448 25 172 30 HRC 35 max @ BIIWASTM ES27FISAE J1086E M , BY THAIUNSHES .

Alloy 825 NOBRZS 2.4858 Annealed 85 586 35 241 30 HRC 35 max . "

Alloy 625 NOGG25 Aged 140 965 110 758 18 HRC 35 max @ %Cr+3.3%M0+16x%N.

Ni-Mo Alloy

Alloy B2 NT0665 Anreles 110 760 51 350 40

Alloy B3 N1D675 54600 Arieeie 110 760 51 350 40

Ni-Mo-Cr Alloy

Alloy C-27 & M10276 24819 Annealed 100 &40 41 283 40 HRC 35 max

s

himEREfNERER

Nickel Forgings Billet | Bar for Reforging Plate Sheet | Smis Pipe & Tube Condenser | Fittings Flanges Forged Material for Oilfield _ L e TR in , =
| Mickel 200 MNOZ200 ASTM BSB4, ASTM B160 ASTM B162 ASTM B161, ASTM B163 WPN 531803 80(620) B65(450) 25 290 30.5
Nickel 201 ND2201 ASTM B160 ASTMB162 | ASTM B161, ASTM B163 WPNL
Ni-Cu Alloy S31500 92(630) B4(440) 30 290 305
; Alloy 400 NO4400 ASTM B5B4, ASTM B164 ASTM B127 | ASTM B165, ASTM B163 WPNC MACE MR-017 5 32550 110(760) 80(550) 15 297 315
| Alloy K-500 NOS500 ASTM B8ES MACE MR-017 5
Ri-Cr Alloy |’ 531200 100(690) 65(450) 25 280
| i:ﬂ ;1 g = NO7718 A:I:: :3?, ::z 5662, AMS 5663 ASTM B63T NACE MR-017_5. APl 6AT18 531260 " 100(690) 65(450) 25
- - NO7750 A 37, 5667 ASTMBG37 | NACE MR-017 5. APl BAT18
~Rlioy 80A S T ASTM B637 532304 87(690) 58(400) 25 290 305
:i'cﬁ Alloy | 539274 116(690) 80(550) 15 310
loy NOBEOD ASTM BS&4, ASTM B4AT2, ASTM B166 ASTMB168 | ASTM B167, ASTM B163 WPNCI MACE MR-017 5
" Alloy 690 NOBEI0 ASTM B564, ASTM B166 ASTMB168 | ASTM B167, ASTM B163 532750 116(800) gulgan0) Ll L, 92
| Alloy X NOBOO2 ASTM B472, ASTM B572, ASTM B5754 ASTM B435 | ASTM BR22 WPHX MACE MR-017 5 S32760 108-130( > 250~895) 80(550) 25 270
" Alloy 020 NOS020 ASTM B472, ASTM B473 ASTMB4683 | ASTMBT29 WP20CE ASRM V462
| Alloy 028 NOBO2E EN 10088-2 ASTMB708 | ASTM BEGS NACE MR-017 5 SN 30(620) il ), 20 == =
'~ Ni-Cr-Mo Alloy $32050 © 100(690) 70(480) 20 290 30.5
" Alloy 625 NOBE25 ASTM B584, ASTM B472, ASTM B446 ASTM B443 | ASTM B444 WPNCMC MACE MR-017 5
| Alloy 725 NOT725 ASTM B637, ASTM B&05 ASTM BE37 NACE MR-017 5, AP BAT18 i il i) = 290 30
Alioy 686 NOGABB ASTN B564, ASTM B574 ASTM B575 ASTMB462 | NACE MR-017 5 $32520 112(770) 80(550) 2 310
Alloy C-4 NOB455 ASTM BS74 ASTMB575 | ASTM BR22 WPHC4
Alloy C-22 NOB022 ASTM B564, ASTM B472, ASTM B574 ASTMB575 | ASTM BR22 WPHC22 ASTM B4&2 NAGE MR-017 5 \ : .
" Alloy C-2000 NOB200 ASTM B564, ASTM BAT2, ASTM B574 ASTMBE75 | ASTM B622 WPHC200 ASTM B462 @ TEATO0/ATIOM-87LARI , S31260MEER : FBMEI2ksi, [EIRSRES54ksi.
" Alioy G-30 NOB030 ASTM B472, ASTM B581 ASTMB582 | ASTM BR22 WPHG30 ASTM B4§2 NACE MR-017 5 TO0/ATOOM-87LLE] . UNS S32950 90ksi
. d A - : Sl.
| Alioy C-3 5 NOB035 ASTM B584, ASTM B472, ASTM B574 ASTMBS7S | ASTM BB22 WPHE35 ASTM B462 ® ARl i ﬁ}fﬁﬂﬁﬁ%
| Ni-Fe-Cr Alloy
| Alioy 500 NOSE00 ASTM BSB4, ASTM B408 ASTM B409 ASTM B407, ASTM B163 WPNIC MACE MR-017_5
: Alloy B0OH NOBS10 ASTM B5B4, ASTM B408 ASTHM B409 ASTM B407, ASTM B183 WPMIC10 MACE MR-017 &
" Alioy 800HT NO8811 ASTM BSB4, ASTM B408 ASTM B409 | ASTM B407, ASTM B163 WPNIC11 MACE MR-017 5
 Alloy 825 NOBE25 ASTM BSB4, ASTM B425 ASTM B424 | ASTM B423, ASTM B163 WPNICMC MACE MR-017 5
- Alloy 525 NOSE25 ASTM BB37 ASTM BG37 NACE MR-017 5. API BA718
" Ni-Ma Alloy
| AIID‘,r 8-2 N10665 ASTM BS64, ASTM B4ATZ ASTM B333 ASTM BB22 WFHB-2 ASTM B462
' Alloy B-3 N10675 ASTM B564, ASTM B4T2Z, ASTM B335 ASTMB333 | ASTM B622 WPHE-3 ASTM B4&2
| Ni-Mo-Cr Allay
| Alloy C-27 B  N10276 | ASTM B564, ASTM B472, ASTM B574 | ASTMBSTS | ASTM BB22 | WPHC-27 & ASTM B462 MACE MR-017 §

09
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APPROXIMATE COMPARISON TABLE OF STAINLESS STEEL NATIONAL STANDARD
COMPARISON TABLE

GRADES BETWEEN CHINA AND SOME COUNTRIES
RESERT ERPIAFENSIELIRIERE EtRIIERE

il S Steel grades = FbntE

AWEFE M

i i . : . Sch Sch Sch
EPEI ( GB ) T%{Germany) Sﬂemﬁﬂatlﬂﬂ Cﬂmmﬂn Nominal Qutside Sch Sch Sch LG Sch Sch STD Sch Sch }{S 80 100 120
- o : . 5s 10s 20s 20 30 40 60
ZEFAISI diametet diamete
Blee (ASTM) DIN17006 | DIN17007 D-SMM Standard
0Cr18Ni9 06Cr19Ni10 304/S30400 SUS304 X5CrNi18-10 1.4301 GBIT14975-2002 15 18 1.6 2.1 28 = : : . 2.9 ’ : 36 = . : 45
20 25 16 2.1 26 a 2 . . 29 . " 4.0 - = " 5.6
00Cr19NiI10 022Cr19Ni10 304L/S30403 SUS304L X2CrNi19-11 1.4306 GBIT14976-2002 95 20 16 28 3.2 ~ . . . 3.9 . _ 45 ~ » i 6.3
32 38 1.6 28 3.2 = - - = 36 - - 5.0 = 5 5 7.1
0Cr25Niz0 06Cr25Ni20 310S/3008 SUS310S X12CrNi25-21 1.4845 GB13296-91
40 45 16 2.8 3.2 = 5 . . 3.6 % = 5.0 R = : 74
0Cr17Ni12Ma2 0BCr17Ni12 Mo2 316/531600 5US316 X5CrNiMo17-12-2 1.4401 : TR (85 ) 50 57 16 28 3.6 - 3.2 - - 4.0 - - 5.6 - - - 8.8
20D |
FTHENTHE _ _ _ 6mm-630mm 65 76 2.0 3.0 36 5 45 " " 5.0 . g 71 = - . 10.0
_ 00Cr17Ni14 Mo2 | 02Cr17Ni14 Mo2 | 318L/IS31603 SUS316L | X2CrNiMo18-14-3 1.4435 ASTM AZ13/A213 M
Stainless steel 80 89 2.0 3.0 4.0 - 45 3 3 56 > o 8.0 % s 2 1.0
seamless lube _ _ . BEWT:
0Cr19Ni13 Mo3 | 0BCr19Ni13 Mo3 317/531700 5US317 X5CrNiMo11-13-3 1.4449 0.8mm-80mm ASTM A312/A312M a0 = 2.0 3.0 4.0 - 4.5 - - 5.6 - - 8.0 - - - 12.5
; _ 100 108 2.0 3.0 4.0 - 5.0 . - 59 - - 8.8 - 1.0 - 14.2
00Cr19Ni13 Mo3 | 022Cr19Ni13 Me3 |  317/531703 SUS317L | X2CrNiMo18-16-4 1.4438 JIS G 3459
125 133 29 34 5.0 = 5.0 - - 6.3 . = 10.0 - 12.5 . 16.0
1Cr18NigT] 06Cr18Ni11 Ti 321/532100 5U5321 X12CrNiTi18-9 1.4878 DIN 2462 150 159 29 3.4 5.0 - 5.6 - - 74 - - 1.0 - 14.2 - 17.5
200 219 2.9 4.0 6.3 - 6.3 7.1 T 8.0 10.0 - 12.0 16.0 17.5 20.0 222
0Cr18Ni10 Ti 06Cr18Ni11 Ti XBCrNiTi18-10 1.4541
250 273 3.6 4.0 6.3 - 6.3 8.0 - 8.8 12.5 - 16.0 17.5 222 25.0 28.0
0Cr18Ni11 Nb 06Cr18Ni11 Nb 347/534700 SUS347 X12CrNiNb18-10 1.4550 300 325 4.0 4.5 6.3 - 6.3 8.8 - 10.0 14.2 - 17.5 222 25.0 28.0 32.0
_ 350 377 4.0 5.0 - 8.0 8.0 10.0 10.0 1.0 16.0 13.0 20.0 25.8 28.0 32.0 36.0
0Cr18Ni9 0Cri9Ni10 304/S30400 SUS304 X5CrNi18-10 1.4301 GB/T12770-91
400 426 4.0 5.0 = 8.0 8.0 10.0 10.0 12.5 17.5 13.0 222 28,5 30.0 36.0 40.0
D0Cr18Ni10 022Cr19Mi10 30414530403 SUS304L ¥20rNi19-11 14306 GB/T12771-2000 450 480 4.0 5.0 - 8.0 B.O 1.0 10.0 14.2 200 13.0 250 30.0 36.0 40.0 45.0
500 529 5.0 5.6 - 8.0 10.0 125 10.0 16.0 20.0 13.0 28.0 32.0 40.0 45.0 50.0
0Cr25Ni20 i SUS3103 i25- 1.4845 HG20537.2-92
06Cr25Ni20 310S/3008 X12CrNi25-21 == - = e - o3 1 ; S - - b 50 ) ) - -
0Cr17Ni12Mo2 0BCr17Ni12 Moz 316/531600 SUS36 X50rNiMa17-12-2 1.4401 MEOD: HG20537.3-92 600 630 5.6 6.3 - 8.0 - - 10.0 1756 - 13.0 32.0 - - - -
THERE B6mm-630mm 650 = . = 8.0 5 . 10.0 = ~ 13.0 = = : ; =
Stainless steel 00Cr17Ni14 MoZ i i -14- 1.4435 i
02Cr17Ni12 Mo2 |  316L/S31603 SUS316L | X2CrNiMo18-14-3 I HG20537.4-92 = 5550 ) F . = i i a5 i i 140 i ) ) ] i
Welded tube ]
0Cr19Ni13 Mo3 | 08Cr19Ni13 Mo3 |  317/S31700 SUS317 | X5CrNiMo11-13-3 1.4449 O.Gimm-blmen B (25 ) 250 5 = - % g0 % 3 10:0 2 : 134 £ e 5 2 £
800 820 = - i 8.0 & = 10.0 a i 13.0 = = - 2 =
00Cr18Mi13 Mo3 | 022Cr19Ni13 Ma3 317/531703 SUS317L X2CrNiMo18-16-4 1.4438 ASTM A312/A312 M 850 = i 2 F 8.0 o B 10.0 5 g 13.0 5 = z : 5
1Cr18NigTi 06Cr1BNI9 Ti 321/$32100 SUS321 X12CeNiTi18-9 1.4878 ASTM AGBB/AGBEM | i il & : a 8.0 : . 10.0 m - 13.0 - = 2 - -
| 950 = = a . 8.0 g x 10.0 - - 13.0 - = - . -
0Cr18Ni10 Ti 06Cr18Ni10 Ti XBCrNiTi18-10 1.4541 JIS G 3468 1000 1020 = s - 8.0 5 3 10.0 . . 13.0 . = 5 g .
) ) 1050 = - - - 8.0 - - 10.0 - - 13.0 - - - - -
0Cr18Ni11 Nb 06Cr18Ni11 Nb 347/534700 SUS347 X12CrNiNb18-10 1.4550 DIN 2462 _
4 1100 1150 - - - 8.0 - - 10.0 - - 13.0 - - - - -
1150 . - " 2 8.0 g " 10.0 - - 13.0 - = - . -
1200 1220 - - = 8.0 = - 10.0 - z 13.0 - = = - -
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COMPARISON TABLE OF DIMENSIONAL

COMPARISON TABLE OF COMMON DOMESTIC AND
FOREIGN STANDARD SIZES FOR STAINLESS STEEL SEAMLESS PIPES TOLERANCES FOR STAINLESS STEEL WELDED PIPES
FENRFERITLAENER

AENLEERAEAIMRER IMEER

e EE R A S IFE N EnEGB/T12771-2008

VUR<SHa A A S5 el 2 b #EGB/ T12770-2002

ASTM A2130A213M

ASTM A312A312M

GB13296-2013 GB/T14976-2012

N | pEEE o i AERE x5 Py RS i R IMESHRE . MRS _
6~30 | +0.15/-0.20 saES =i =101.6 +0.4/-0.8 10.3~48.3 +0.40/-0.80 y Tl . (auli
>30~50| +0.30 — 68~159 | 41 .25%D &1 .0%D MBEE | >1016~190.5| +04/-1.2 | >483~1143 | +0.80/-0.80 il IMzD RER B 25 Nz =0 NER TER
>50 | #0.75%D >150~426 | +1 .5%D >190.5~2286| +0.4/-1.6 >1143~2191 |  +1.60/-0.80 : z + g
6~10 +0 .20 +0 .15 <254 +0.1/-0.1 >219.1 ~ 457 +2.40/-0.80 RS SERT i%%%ﬁﬁ “%%% —‘ﬁw <20 #5 el 030
— >10~30 +0 .30 +0 .20 25.4~38.1 | +0.15/-0.15 | >457~660.4 +3.20/-0.80 <40 +020 +030 ﬁm 2)- <50 +025 +040 +050
(mm) >30 ~ 50 +0 .40 +0 .30 >38.1~50.8 | +0.2/-0.2 > 660.4 ~ 864 +4.00/-0.80 >40- <65 +030 +040 250 +06%D +08%D +1.0%D
g |~ 0 .9%0 10 8%D | ppyme | S0 08~63.5 40.25/0.25 | © 2864~1218 | +4.80/0.80 >65-<90 +040 +0.50 <13 +010 +020 +025
26 35~76.2 | +0.3/-0.3 %gg >90-<168.3 +Q80 +1.00 >13- <25 +013 +020 +040
>76.2~1016 | +0.38/-0.38 AT >168.3- <325 +Q75%D +1%D >5-<40 +025 +030 +060
>101.6 ~190.5 | +0.38/-0.64 >P5- <610 +06%D +1%D >40- <63 +030 +050 +080
>190.5~228.6 | +0.38/-1.14 " = f .
— — — — — < sl - — >610 +06%D iﬁgﬂg :ﬂﬁ *ﬁ@tﬁ >63- <90 +Q51 +060 +1.0
D< 381 | +20%S/0%S wEG B9 <2.4 +40%)/- 0 103 ~73 + 208%/-12.55% <40 +015 +Q20 >9- <159 +064 +080 +10
- D>38.1 | +20%S/0%S o <15 |+15%S/-12.5%S . AR >24~46 | +35%-0 |88.9~4575/D<5%| +22.55%/-12.55% Fﬁ@m >40- <60 +020 +Q30 =>159- <300 +Q7%D +08%D +1.0%D
(mm) =15 +20%S/-15%S : >38~46 +33%- 0 | 88.9~457,8/D>5% + 15.08%/-12.55% gﬂ‘-ﬁ- >{)- < 100 +030 +040 >300- <500 +08%D +1.0%D +1.25%D |
45 (5L <3 £14%S | +12.58/-10%S >4.6 +28%-0 | 2508S/Ds5 % | +2258%/-1258% sl >100- < 200 +04%D +05%D >500 S Y Y
AH(L)ATRES >3 +12.55-10%S | 1 0%S — HME<38Amm | +20%- 0 | 2508,8D>5% |+ 15.0S%/-12.55% >0 +05%D +Q75%D >25 +0Q10 +012 Q15
ELBTH HME>38.Amm | +22%.- 0 EEEMiHRE >5-<40 +0Q13 +Q15 +018
- B¥[ES EEmiHRE }‘%E{EELI =40- <50 +Q15 +018 +020
<05 +Q10 'b'i"‘ﬁ“‘ﬁu T >90-<60 +Q18 +020 +023
>0.5-1.0 +Q15 % >60- <90 +Q025 +028 +030
>1.0-2.0 +Q20 SP >90- <100 +Q30 +Q35 +040
>2.0-4.0 +030 >100- < 200 FEtims +04%D +05%D
>4.0 +10%S 2200 I il FEIHIN
BEniHRE
IR (MRS oI eiHRE
- <40 +10%S
A 0t (7 Bl VEL AN BN 70 T709%<
He BEZS RiERE e NESH RERE i AERE >0.5-1.0 011
P = £1107 +13 A i >1.0-2.0 £017
= ﬂ’J‘:_rL t}gmm hg ﬂfl‘_;{] %mm >12.7~38.1 +0 .13 LA ) B AL 0GR >2.0-3.0 +7%5S
M2 RE >38.1~88.0 +0 25 >30-4.0 +6%S
(mm) | das 2191 D3 o das 2191 D3 oM o8 0= 1307 e >4.0-5.0 +5%S
‘ 0 >139.7 ~203.2 +0 .76
2 Bhi0 A 5 B30 T
B REZG AERE B ¥ BREZR A RE iz BEATRE *
T3 +1 0%, i +1 0%, <127 +1 5%
&0 2mm /20 2mm >12.7~38.1 +1 0%
g | das 2191 o da< 2191 e e — 1 0%
ity 4 &0 .15mm T4 &=/ +0 .15mm ~88.0~139.7 +1 0%
>139.7 ~203.2 +1 0%
*BEENEUEERREELFE
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STEEL PIPE SIZE SCH INCH
COMPARISON TABLE

NERT-SCHEIWEEE

CHEMICAL COMPOSITION TABLE OF STAINLESS
STEEL IN VARIOUS COUNTRIES

FEIFHENLFTE

15 1/2 1.3 211 2.41 2.77 EI7 3.73 3.73 4.78 747 | ' TP304 0.08 200 | 0045 | 0.030 | 1.00 | 18.0-200 80-11.0
20 3/4" 26.7 2.1 2.41 2.87 2.87 3.91 3.91 5.56 782 | TP304L 0.035 200 | 0045 | 0.030| 1.00 | 18.0-200 8.0-13.0
25 1" 334 2.77 29 3.38 3.38 4,55 4,55 6.35 9.09 TP304H 0.04-010 | 200 | 0045 | 0030 | 1.00 | 180-200 8.0-11.0
32 1.1/4" 422 277 297 .56 3.56 4.85 4.85 6.35 g7 TP3105 0.08 2.00 0.045 0.030 1.00 24.026.0 19.0-22.0 0.75
40 412" 48.3 577 118 268 368 5 08 5 08 = 14 1045 A312 TP316 0.08 200 | 0045 | 0.030 | 1.00 | 16.0-18.0 11.0-14.0 | 2.00-3.00
50 om 60.3 577 318 391 191 554 5 54 874 1107 | TP316L 0.035 200 | 0045 | 0.030 | 1.00 6.0-18.0 10.0-14.0 | 2.00-3.00
65 2 10" 73 305 478 516 16 201 o 053 1403 | TP316H 0.04-0.10 | 2.00 | 0.045 | 0030 | 1.00 6.0-18.0 11.0-14.0 | 2.00-3.00
an P 280 208 i A e 2.8 -0 s | 4sac TP321 0.08 200 | 0045 | 0030 | 100 | 17.0-19.0 9.0-12.0 0.10 5C-0.70
i A e 405 T X 573 Zon R NOB94 0.020 200 | 0040 | 0.030 | 1.00 | 19.0-230 23.0-28.0 4.0-5.0 0.10 1.00-2.00
100 4 114.3 3.05 4.78 6.02 6.02 8.56 | 8.56 11.13 1349 | 17.12 TPaces 0.08 200§ 0045 1 0O0% ) 100 | 180200 52115
TP304L 0.035 200 | 0.045 | 0.030| 1.00 | 18.0-20.0 8.0-12.0
125 5" 141.3 34 6.55 6.55 9.53 9.53 12.7 15.88 | 19.05
TP304H 0.04-010 | 200 | 0045 | 0030 | 100 | 18.0-200 8.0-11.0
150 & S = (ak L2 g | 080 14.27 18.26 | 219 A312 TP310S 0.08 200 | 0045 | 0030 | 1.00 | 24.0-26.0 19.0-22.0
200 8" 219.1 3.76 6.35 7.04 8.18 818 | 10.31 12.7 127 15.09 | 18.26 | 2062 | 23.01 | 2223 TP316 0.08 200 | 0045 | 00301 100 | 60160 100120 | 2.003.00
250 10" 273 419 6.35 7.8 9.27 9.27 12.7 127 | 15.00 18.26 | 2144 | 254 28.68 25.4 TP316L 0.035 200 | 0045 | 0030 | 1.00 | 160180 10.0-140 | 2.00-3.00
300 12" 323.8 1.57 6.35 8.38 9.53 1031 | 14.27 127 | 1748 | 2144 | 254 | 2858 | 33.32 25.4 TP316H 0.04-0.10 | 200 | 0045 | 0030 100 | 160-180 11.0-14.0 | 2.00-3.00
350 14° 355.6 6.35 7.92 9.53 9.53 11.13 | 15.00 127 | 1905 | 2383 | 2779 | 31.75 | 3571 TP321 0.08 200 | o045 | o030 100 | 17.0-190 9.0-12.0 5(C+N)-0.70
400 16" 406.4 6.35 7.92 9.53 9.53 12.7 16.66 12.7 21.44 26.19 30.96 36.53 40.19 TP304 0.08 2.00 0.045 0.030 1.00 18.0-200 8.0-11.0
450 18" 457.2 6.35 7.92 | 11.13 9.53 14.27 | 19.05 127 | 2319 | 3936 | 3403 | 3967 | 4524 TP304L 0.035 200 | 0.045 | 0.030 | 1.00 | 18.0-200 8.0-12.0
500 20 508 6.35 9.53 12.7 9.53 15.00 | 20.62 127 | 26.19 3254 | 384 4445 | 50.01 | S TP316 0.08 200 | 0045 | 0.030 | 1.00 | 16.0-18.0 10.0-14.0 | 2.00-3.00
550 g9 588.8 6.35 9.53 12.7 9.53 22.23 127 | 2858 | 3493 | 4128 | 4763 | 53.98 ! TP316L 0.035 200 | 0.045 | 0.030 | 1.00 | 16.0-18.0 10.0-15.0 | 2.00-3.00
600 24" 609.6 6.35 9.53 14.27 9.53 17.48 | 24.61 127 | 3096 | 3889 | 4602 | 5237 | 59.54 | TP321 0.08 200 | 0.045 | 0.030 | 100 | 17.0-18.0 9.0-12.0 S(C+N)-0.70
650 og" 660.4 792 127 9.53 12.7 _ NO894 0.020 200 | 0040 | 0.030 | 1.00 | 19.0-23.0 23.0-28.0 4.0-5.0 0.10 1.00-2.00
700 o8 7112 792 127 | 1588 953 127 | TP405 0.08 1.00 | 0.040 | 0.030 | 1.00 0.50 11.5-14.5 0.10-0.30
260 30" 262 _— 127 | 1588 .53 127 ' i TP410 0.15 1.00 | 0040 | 0030 | 1.00 11.5-13.5
400 aan 2128 200 " | 1598 .53 ATl e | TP430 0.12 1.00 | 0040 | 0030 | 1.00 16.0-18.0
a%n Py Eah mper =7 | a5as o3 P PO | TP446 0.20 150 | 0040 | 0030 | 1.00 0.75 23.0-27.0 0.25
' $31803 0.030 200 | 0.030 | 0.020| 1.00 4.5-6.5 21.0-23.0 2535 |0.08-0.20
900 36" 914.4 7.92 127 | 15.88 9.53 19.05 12.7 ! ATB9
$32205 0.030 200 | 0030 | 0020/ 1.00 4565 22.0-23.0 3.0-35 |0.14-0.20
L =9 v L A 1.4301 0.07 200 | 0040 | 0015| 1.00 | 17.00-1950 | 8.00-10.50 0.11
o 'k e L he 1.4307 0.030 200 | 0040 | 0015 | 1.00 | 17.50-19.50 | 8.00-10.00 0.11
Ll 4z i 9.53 s 1.4401 0.07 200 | 0.040 | 0.015| 1.00 | 16.50-18.50 | 10.00-13.00 | 2.00-2.50 0.11
110 bl 1117.6 9.53 127 EN 10216-5 1.4404 0030 | 200 | o040 | 0015 | 1.00 | 16501850 | 10.00-13.00 | 20-2.50 0.11
1130 i 11554 a.54 127 1.4541 0.08 200 | 0040 | 0015 | 1.00 | 17.00-19.00 | 9.00-12.00 5C-0.70
1200 48" 1219.2 9.53 12.7 1.4335 0.08 200 | 0040 | 0015 | 1.00 | 24.00-26.00 | 20.00-22.00 0.11 0.20
1.4462 0.03 200 | 0035 | 0015| 1.00 | 21.00-23.00 | 4.50-650 | 2.50-3.50 | 0.10-0.22
SUS3.4 0.08 200 | 0040 | 0.030| 1.00 | 18.00-20.00 | 8.00-11.00
SUS304L 0.030 200 | 0.040 | 0030 | 1.00 | 18.00-20.00 | 9.00-13.00
SUS316 0.08 200 | 0040 | 0030 | 1.00 | 16.00-18.00 | 10.00-14.00 | 2.00-3.00
SUS316; 0.030 200 | 0.040 | 0.030 | 1.00 | 16.00-18.00 | 12.00-16.00 | 2.00-3.00
JIS G3463-94 SUS310S 0.08 200 | 0.040 | 0030 | 1.50 | 24.00-26.00 | 19.00-22.00
SUS321 0.08 200 | 0.040 | 0.030| 1.00 | 17.00-20.00 | 9.00-13.00 =5 C%
SUSs405 0.08 1.00 | 0.040 0.030 | 1.00 | 11.50-14.50 0.10-0.30
SUS410 0.15 1.00 | 0.040 | 0.030 | 1.00 | 11.50-13.50
SUS430 0.12 1.00 | 0040 | 0030 | 075 | 16.00-18.00
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