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Standard Specification for
Wrought High口 strength Ferritic Steel Butt‐Welding Fittingsl

This standard is issucd under the nxed designadon A860/A860ヽ在;the number ilnmediately follo、ving the designation indicates thc year

of o点gmal adoption oL in dle case of revision,dle year of last revision.A Ilumber in parentheses indcates the ycar of last reapproval
A supcrsc五pt epsilon(ε)indicates an editorial change since the last revision or reapproval.
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4ヽSS SP-25 The Standard Marking Systelm of Valv

Fittings,manges and Unions

在ヽSS―SP-75 Speciflcation for High Tcst Wrought Bu

Welding Fittings
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SNttTC-lA Recoinmended Practice for Nondestructi

Testing Personnel Qualirlcatlon and Certiflcation

3. Ordering lnformation

3,l ln addition to tte requirements of Speciflcation A9(

A960臣 質,the following ordettng info上11lation applies:

3.191 Cirade Symbol,

3.1.2 Rcquirements for certiflcation of test report.

4.General Requirements

4.l Product fumished to this specincation shall confoェェェ】

血e requirements of Speciflcation A960/A960M,includingを

supplementary requirements that are indicated in the purchi

orde■ Fallure to comply with the general requirements

Specincation A960/A960ヽ 在constitutes nonconforrnance鴨

this speciflcation.In case of condict between the requireme

of this speciflcation and SpeciflcatiOn A960/A960M, t

speciflcation shall prevail.

5. Materials and Manufacture

5,l The matettal for attingS Shall be畳上回田隆土血時
―gr

mateial made by a rnelting process thatis intended to prodl

rounded,well dispersed,flne sulphide inclusions,that prom

good notch toughness, assists in the resistance to hydrol
induced cracking,and for weldability suitable for fleld wc

lng.

5。2 Starting matettals shall consist of plate,sheet,forgiコ

fo=ging quality bar, and seaFnleSS or fuslon― welded tubl

4 Avttlable froHl Manufacttrers Standardizadon Society ofthe Valvc and Fitt

lndust呼 (MSS), 127 Park St.,NE,Ⅵ cnna,VA 22180-4602,http:〃 www】

hq.con.
5 Available from Amedcan Society for Nondestructive Testing(ASNr),Ro.

28518,171l Arlingate Lnャ,Columbus,OH 43228,0518,http:〃www.asnt,or.・.

1. Scope*

1,l This speciIIcation covers wrought high―strength ferntic

steel butt―welding flttings of seanlless and electic fuslon―

welded construction covered by the latest revislons of ASME

B16,9 and MISS― SP-75, Butt―welding nttingS direhng from

thesc ASME and MSS standards shall be furnished in accor―

dance、vith Supplementary Requirement S58 of Specincation

A960/A9601M.These nttings are for use in high― pressure gas
and oil transIIllSS10n and dist五bution systems.

1.2 0ptional supplementary requirements are provided for

flttings when a bOreater degree of exarmnation is desired.One or

morc of the supplementary requirements may be specifled in

the order.

1.3 This specincation does not cover cast―welding flttings or

flttings lnachined fronl castings.

1.4 The values stated in either SI units or inch―pound units
are to be regarded separately as standard.Within the text,the

SI units are shown in brackets.The values stated in each

system may not be exact equivalcnts; therefore, each system

shall be used independently of the othei Combining values

frOFn the two systems may resultin non― confomance with the

standard.Unless the order specilles the applicable``M''speci―

flcation designation(SI units),the lnatehal shall be funlished

to lnch―pound unlts.

2.Referenced Documents

2.l AStty s勉 乃冴α/Jsf2

A751 Test Methods,Practices,and TeHninology for Cherrll―

cal Analysis of Steel Products

A960/A960MI Speciflcation for CoFnlnOn Requirements for

Wrought Steel Piping Fittings

2.2 AS豚 どS勉れ冴α耗なf3

l This specincadon is under the ju宜
sdiction of ASTM COm田血tee A01 on Steel,

Stainlcss Steel and Related A1loys and is the direct responsibility of SubcoElmtteC

A01 22 on Stccl Forgings and【ヽOught Fittings for Piping ApPlications and Bolting

Mate五als fOr Piping and Special PurpOse ApplicatiOns.

Current edition approved Nov.1,2010ちPublishcd Dcccmber 2010`Oiginally
aPproved in 1986. Lttt previous edition approved in 2009 as A860/A860M E19.

DOI:10.1520/A0860_A0860M10.
2 For referenced ASttM standards,visit the ASTM website,www_astmoo唱

,or
contact ASTM Customer Scrvicc at service@astm.O噌 ・For A″″″α′βθθたゲASn7
S,α73daだs volumc infomation,refer to the standard's Document Sumnl征y page on
thc ASTM website.
3 Avallable from Ameican Society of Mechanical Engineers(ASME),ASNIE

Intemational Hcadquarters,Threc Park Avc.,New York,NY ltX116-5990,http:〃

www.asme or.・.

*A SuHllnatt of Changes section appears at the end of this standard.

Copyttght◎ASTM intematonal,100 Barr Harbor Dttve,P08ox C700,West Conshohocken,PA 19428-2959,Unted States
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鮮 品選磐胤古摺
eiT added.
at speciacally requires the addition

of any element beyond those listed in Table l ls not perFnitted.

This does not preclude the use of deoxidizers.

5。4 Stalting matehal shall not require a preheat for ield

welding provided that the resmctlons Of ASM]巳 Boiler and

Pressure Vessel Code, Section VIII, Paragraph LW-30 are

complied with.

5.5 Forging or shaping operations may be perfomed by

haIImttng, pressing, piercing, exttding, upsetting, rolling,

bending,fusion,welding,machining,or by a combination of

these operations.

5.6 All welds including welds in tubular products from

which the flttings are made shall be:

5.6.l Made by welders, welding operators, and welding

procedures qualined under the provisions ofASME】 Boiler and

増8ザ船棚
' e誡
血secti側6げ航s

speciflcation,and                             ‐

length

ods shall be liquid penetrant or rnagnetic particle exaFmned by

one of the mettods specifled in Supplementary Requirements

S69 or S70 of SpeciflcatiOn A960/A960Mr.1■ lis exarrllnation

shall be perfolぇ1led in accOrdance with a witten procedure and

shall be perfoェェょょed after flnal heat treatment.Only the side wall

area of the tees need be exarFllned.111ls area ls deflned by a

crcle that covers the area fronl the weld bevel of the branch

TABLE l Chemical Requirements

ComposRion° /。

Heat

Anatysis

Carbon

Manganese

Phosphorus

Suifur

Silicor

Nickel

Chromtum

Molybdenum

Copper

市tanium

Vanadium

Columbium

Vanadium plus
Columbium

Aluminum

ムThe carbOn equivalent,as calculated by the fo1lowing fOrmula,sha‖not exceed
3.420/O:

C E = C 十
響
十壁
響
上 4号

詳
g if vacuum carbon deoxidation is used,silicon shali nOt exceed o,lo%by heat

analysis and o.12°/。by product analysis.
C T h e  s u m  o f  N i t t  C r t t  M o  t t  C u  s h a l i  n o t  e x c e e d  l  o % .

0.20カ

1.00-1.45

0.030

0.010

0.1540.40'

0.50°

0.30。

0.25。

0.35C

O.05

0 . 1 0

0.04

0 . 1 2

0.06

Ali values are

maxirnum unless

a range is stated

outletto the centerline of the body or run.Internal and extenlal

sdrfaces shall bc examined when size perrnlts accessibility.No

cracks shall be pcrlnitted.0血er imperfections shall be treated

in accordance with 12.l on IInish.After the removal of any

cracks,the tees shall be re―exaIIuned by the oHginal method.

A c c e p t a b l e  t e e s  s h a l l  b e  m a r k e d  w i t t  t h e  s y m b o l  P T  o r  M■a S
applicable, to indicatc cOmpliance. NDE personnel shall be

qualilled in accordance witt SNT―TC-lA.

5。9 All caps machined from bar stOck shall be examined by

liquid penetrant or magnetic particle in accOrdance with

Supplementary Requirements S69 or S70 of Speciflcation

A960/A960h/1, and with personncl qualiflcations, acceptance

cntena,and ln8rttng as ln 5,8.

6. Heat l比℃at】ment

6。l All flttings shall be fumished in the heat―treated condi―
tion.Fittings fOmcd abOve the transfomatiOn tempcrature or

upon which welding is perfOrrned,shall be cooled to below the

lower chtical temperature pttor tO heat treatrlllent.Fittings shall

subsequently be heat lreated by nomalizing,quenching, and

tempeing or stress relieving in accordance with Specincation

A960/A960沖 質.,

7。 CheHlical ComPositiOn

7.l The chemical composition of the steel shall confOm to

the requirements prescHbed in Table l.

7,2 The steel shall nOt contaln any unspecifled elements fOr

the ordered grade to the extent that it cOnforlns tO the

requirements Of anodler grade for 、 vhich that elemcnt is a

specined element having a required lninimum contcnt.

7.3 Analysis Of each heat Of steel shall be made from a

艦 s結『盟辞松瑠辟農鑑鍬罫:r:岳鑑をa鮎
A960/A960M for product analysis lirnits as applicable.

7.4 manufactu

1.The product analysis shall be the basis for rttectiOn.For
referee purposes, Test Methods, Practices, and Terrmnology

▲変上出』l apply.
7.5 The carbOn equivalcnt of the base lnetal,as deteコruned
by tte f0110wing foょ11lula, Shall not exceed O,42% for the

product analysis:

C E = C十
半
キ呈土

拳
翌 十
料 井

ま7.6 Wem med used血血e conttmchon of ttc ttngs sh州
confoェ11l to the tenslle and impact requirements of 9.4 and 8.1

composition need comply with the requirements Of Table l.

me nickel cOntent ofthe deposited weld lnetal shall not exceed

l.00/0.

w1ld in acc witt Article』 _and 2 5fi
Boller and Pressure Ve 迦 D

accept価屯上 Fith Paragraph LW_51虹

per heat fro四里血雪the st弧邸宮matenal里 ゴ的逗 a
孔     も 恵idOn thus de在五〒五ェnett sh』l conttm to TaЫe

647
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8. Notch Toughness Properties

8.l The notch toughness propertics of thc nttings shall ‐

confom to the requirements listed in Table 2.The testing shall

be perforrned as specifled in Speciacation A960/A960M.Full

size Charpェ  V―notch specよ nens shall be used whenever

possible. Small size specilnens shall be uscd Only when the
matcrial thickness does not perrmt full size specilnens. The

impact specilnens shali not be nattened after heat treatlnent.All

~束
頑戸筋高高軍石高高駆薄流ests(three specimens)shall be made

to represent the base metal and One set(three specimens)tO

represent the weld meta1 0n the saltne frequency as the tension

tests.

8.ュThe test tempcrature shall b生_-50°F[-46°C].

9.Tensile Requirements

9,l The tensile propcrties of the n■ing lnatettal shall con―
fom tO the requirements listcd in Table 2.  ・

9.2 Tension test specilnens shall be taken frorn a fltting after

anal heat treatl■ent or from a test piece of the same heat and

nominal thickness hat was heat treated in a furnace charge

with the flttings they represent.

9_3 0ne tensile testis requlred for each heat offlttings of the

same section thickness,and heat treated in elther a cOntlnuous

or batch―type furllace,controlled within a range of 50° F[28

が .斜鮎靴 艦 ,端 懸

°

縮 縄 噺 撤 stt have tte
center―、veld tenslon test made with tte axis transverse to the

weld seaFn fOr each heat of aller metal,or each heat of f11ler

metal and batch offlux for submerged arc welds,for attingS of

the same sectlon thickness and heat treated in elther a continu―

ous or batch―type fumace controlled within a range of 50° F

[2 8°C]a n d  e q u i p p e d  w i t h  r e c o r d i n g  p y r o m e t e r s , O n l y  t h e

uldmate tensile strengtt need meet the rrunimunl requirement

of Table 2.

10. Hardness Requirements

10。l Fittings shall have a lnaxilnuln hardness of 22 HRC

(235 HBW).

11.Dinensions

ll.l Dimenslonal requttements for NPS 14 and smaller

butt―welding nttingS are provided in ASME B 16.9.

1192 E)imenslonal rcquirements for butt― welding flttings

larger than NPS 14 through NPS 48 are provided by NISS― SP―

75.

11.3 Fittings of a size or shape dil調eing froFn the Standar佐

in ll.l and ll.2,but rneeting all血e otter requirements of this

speciflcation,Inay be fumished in accordance with Supplemen―

tary Requirement S58 of Speciacation A960/A960ヽ 4.

11,4 Fittings that do not have a thickness or yield strengdL

or bothラ that are equal to the mating pttpe, are acceptablこ

provided the welding end preparations comply with NItSS― SP―

75,Figs.3(a),(b),and(C)and the ntting welding― end thickness

is at least equal to the pipe wall thickness times the ratio of thき

specined ttnilnum yield strength of the pipe and the rltllnimu正

tested yield strength of the atting.

TABLE 2 Mechanical Requirements

Propetty

WPHY 42 WPHY 46 WPHY 52 WPHY 60 WPHY 65 WPHY 70

Yield strength,min4 o。2%o常 set,ksi[MPal
Tensile strength,ksi[MPal

grOngari9用i

Standard rOund specimen,or sma1losize proportionat
specimen,min,0/cin 4D

Rectangular specimen,fOr secton thickness S/H6in.[7.94

mmi and OVer,and for ali smali sizes tested in fu‖secHoni
min,%in 2 in[50 mm]ゃ

Rectangular specimen fOr thickness tess than S/16 in.[7.94

mmii min,%2 in▲[50 mm].Width of specimen 13/2 in,[40
mm].

所うtrgn,θssf

42r290]

60[415〕

-85[585]

46[315]

63[435〕

-88〔605]

52[360〕
66[4551

-91[625]

60[415〕       65[450〕
75[5151       77[5301

-100[6901     -102[705】

70[485]

80[5501

-105[725:

２。
　
　
郷

Cvenergy absOrp8onq measured at-50°Fl-46°C].

Size,mm Average/min,■・ibs[」〕 Lateral Expansion min,MLSimm〕

10X10

10×7.5

10×5

30/25[40/34〕
25/21[34/28】
20/17[27/23〕

25[0.64〕
21[0.53]
13[033]

A Actual yteld strength shali not exceed specried minimum by mOre than 1 5 ksi[105 MPa].
g For each%21n.[0.79 mm〕

deCrease in secJon thickness below 5/H6in.[7.94 mm〕,a deducton of l.5°/。from the elongation value of specimens above%。
mml iS permitted,When the secHon thickness lies between MO values denned abOve,the minimum elongajon value is determined by the foliowing equationi

ど=48r■ 15.00

elongatton O/。in 2 in.[50 mm],and

actualthickness of specimen,

C These requirements are intended to minimize fracture initiation.The requtrements are not intended tO give assurance against fracture propagation.

ｒｅ

　

一一
　

〓

崎
ｇ
ｒ
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12. WorkmanshP,Fiェ 五sh alnd Appearance

12.l The requirements of Spcciflcation A960/A960ヽ 在apply

except as lxxodifled as follows:The wall thickness at all points

mali be at lcast 931/2  ワ う Of the specifled nominal wall

dlickness,and the diaFneters at all points shall be within tte

甲ecined limits.

12.2 When the removal of a surface discontinuity reduces

dle wall thickness below 931/2%Of the specilled nolmnal wall

血ickness at any point,the ntting Shall be suttect tO reJection or
to repair as provided in Section 13.

13.Repair by Weldttng(Base Metal)

13.l Repair welding by tte manufacttrer is perlnlssible in

accordance with SpecincatiOn A960/A960NIt and tte follow―

illg:

13.1.l The deposited weld metal shall conforln to the

崎quirements of 7.5 and 7.6. Electrodes for the shielded
metal―arc process shall be of the low―hydrogen type.

1 3 .■2  A f t e r  r e p a t t  w e l d i n g , s e c t o n s  t h i c k e r  t h a n  l  i n . [ 2 5

mm]alSO Shall be radlographed in accordance wi血 5.6.

13.1.3 All flttings repared by Welding shall be therlnally

Ereated after repair by either complete reheat trcatl■ cnt or

post―weld heat treatment at least 50° F[28° C]be10W dle

tempering temperature if tempe五 ng has been perfomed.

13.1.4 1ndications discovered by nondesmctive exarmna―

tion sha11, after reheat treatinent, be again exalmned by the

salne NDE method as used in lhe original detemination.

14. Hydrostatic Test

14.l Hydrostatic testing is not required by this speciflcation.

14,2 All nttingS Shall be capable of withstanding, after

mstallatiOn,without failure,leakage,or impairrnent of service―

abllity,a hydrostatic test pressure of 100,ろbased on IIunimum

yield strength of the IIlaterial grade,wall thickness,and outside
diameter ordered in Section 3.The hydrostatic pressure shall

be calculated in accordance with Barlow's equation:

す
P=2S・一
D

where:

P = hydrostatic pressure,

ざ = speciflc yield strength,IIlln,

r =noIIllnal wall ttickncss,and

D = outside diamete丘

15.RttectiOn and Rehealilg

15.l Material that fails to confom to tte requlrements of

由is speciflcatlon may be reJected,RttectiOn shall be reported

to the producer or supplier prompdy in witing, In case of

dissatlsfaction with ttЮ results of the tests, the producer or

suppller may make claim for a reheanng.

16.Certiacation

16.l When requested by the purchaser, the manufacturer

shall provide a certiflcate of compliance to this speciflcation

(inCluding year date).In addition,if requested to provide test
reports, the manufacturer shall also provide the following,

when applicable:

16。1.l Chemicalttmalysis results,when(SeCtiOn 7 and Table

l),baSe metal only,and

16.1.2 Tensile propetty results,(SeCtiOn 9 and Table 2),the

yield strength and ultimate strength in ksi,and elongation in

percent for the base metal. Transverse― weld tensile strength

shall be reported in ksi.

16。1.3 1mpact test results,(SeCtiOn 8 and Table 2), base

metal and weld metal,specimen size,and test temperature,

16.1.4 Type heat treatlnent,(Section 6),

16.1.5 Radlographic exalnlnation results,and

16.1.6 Any supplemental testing requtted by the purchase

ordc二

17. Product Marttg

17.l ldentiflcation lnarking shall consist of the Manufactur

er's symbol or name(Note l),Specincatlon number(year date

not nceded),grade symbol,size and nominal wall ttickness or

schedule,and heat code identiflcation,In addition,quench and

tempered attingS shall be marked witt the symbol Q■and
cold―fomed tees shall be IIlarked as preschbed in 5.8.

NoTE l  For purposes of identiflcatlon lnarking,the manufacturer is
considered the organization that certlaes the piping component complies

with曲為specincaton.

17.2 Fi“ings ttat have been repalred by welding shall be

marked with the letter W following the designation numbe丘

17.3 Marking shall be by low― stress die stamps or inter―

則pted dot stamps and shall be in accordance with MSS― SP-25.

17.4 1f tte impact test temperattre is other than-50°Fl-46
°
C],it Shall be marked on the ntting.

17.5 1f extra yield strength or wall thickness is used in a

compensatory lnanner as deschbed in ll.4 of this specincation,

血e lltting shall be rlをrked With both the rlllnilnuln wall

measured atthe welding ends of the ntting and the actual yield

and specifled yield as lllustrated in the following:

Manutacturer Designation
Acrtrar ys      Diam―

Specjttθ」yS       eter

Z

y          16

Heat          Heat

code         treatment

0.95          0.98         QQR        QT

where:

Z = actual yield strengdl,and

y = specined IIllnimulxl yield strength.

17.6 βαr CοttJれg― In addition to the requirelltlents in 17.1,

17.2, 17.39 17.4, and 17.5, bar coding is acceptable as a

supplemental identiflcation method. The purchaser may

specitt in dle 9rdCr a specinc bar coding system to be used.

The bar coding systenl, if applied at the discretion of the

suppliett should be consistent widl one of the published

industty standards for bar coding.If used on small flttings,the

bar code may be applled to the box or a substantially applied

tag.

18. Keywords

18.l high―strength low―alloy steel;pipe flttings; steel;pip―

ing applications;pressure―containing parts

MNFR          AXXX

specried           Actual

wall           wall

649



聯 A860/A860M-10

SIIMMARY OF CHANGES

Cornlnittee A01 has identined the location of selected changes to this specincation since the last issue,

A860/A860M句 9,that may impact the use of this specincation.(Approved November l,2010)

(ア)Revised hardness designation to``HBヽ /''in 10.1. (2)Deleted reference to Test出 質ethods and Deanitions A370.

Corrllnittee A01 has identined the location of selected changes to this specincation since the last issue,

A860/A860M-08,that may impact the use of this specincation.(Approved MIay l,2009)

(ゴ)Deleted references to ASIME B 16.28 in l.1, 11.1,and
Referenced Documents.
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