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This BRmSH S’I‘A‘NDARD havmg been approved by the' e
Mechanical -Engineering Industry Standards Committee and-
eendorsed by the Chairman of the. Engineering Divisiorial
Council, was published under the authorlty of the General

‘Council on 24th \/Iay, 19512 : E

The Insmuuon desires to call attention. to the fact that this _

British Standard does not purport to mciude all the neces-
sary prowsxons of a contract : o

Tn order to keep abreast of progress in. the mdustnes con- -
cerned, British Standards are subject to petiodical review,
Suggestions for improvements will. be recorded and in due =~
course brought to the notice of the committees charged wﬂh‘_ -

the revxsxon of the standards to which they refer

A complete list of Bntlsh Standards, numbermg over 1700 -_
indexed and cross-indexed for reference, together with an -
~ abstract of each standard, will be found in the Institution’s .

Yearbook, price 7s. 6d. post free.

This standard .makes rcfercnce bto the following _Britis‘t_‘.r-'

Standards:—

B.S. 18. Tensile tesiing of metals,

B.S. 916 Black bolts and nuts. -

B.S. 1083. Boits, nuts and set-screws (machme boits} B.S. w.
_ and B.S.F

B.S. 1387. Steel tubes émd tubulars.

British Standerds are revised, when necessary, by the issiie

either of amendment slips or of revised cditions. It is impor- .
tant that wsers of Brmsh Standards should ascertain that -
. they are in pmsessmn of the latest amendments or edu.ron "
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- ‘Water Tube Boilermakers Assocrauon LT
Valve manufacturers -~ ) R

CO-OPERATING o'RGANIZATIONS* -

The Mech'mrcal Engmeermg lndustw Standards Commmee.
under whose supervision this ‘British Standard was prepared,
-corsists - of Tepresentatives from the- ;ol[owrng Government
departmcnts and scientific and mdustrlal orgamzahons —

©7 »Admiralty.

‘Air Ministry - ST . :
*Associated Offices chhmca[ Commlttee
*Association of Consulting Engineers (Incorporated)

- British Chem:cal Plant Manufacturers Association -
- British Compressed Air Society - .

*British Electrical and Allied Manuracturcrs Assocratron
British Engineers Association

~ British Internal Combustion Engme M. acturers Assocratron
*British Iron and Steel Federation -

“British Reitways, The Railway Executrve C
*Crown Atgents for the Colonies : :
" Department of Scientific and- Indust_rral Researc‘l

" ‘Engineering Equipment Users’ Asspciation ©
- Institute of Marine Engineers - :

*Institute of Petroleum
*Institution of Civil Engineers
*Ipstitution of Gas Engineers - |

. *Institution of Heating and Venulatmg Engineers .

*cstitution of Mechanical Engineers ..
Institution of Mechanical Engineers (Automoblle D1v1510n)
Institution of Production Engmeers
Locomotive Manufacturers™: Association
Machine Tool Trades Association - .
Ministry of Fuel and Power T

" " Ministry of Labour anu National Serv:ce (r"ctory Departmcnt)
 *Ministry of Supply - .
" *Ministry of Transport

*Ministry of Works .
Office of the High Commissioner for India

War Office

The Governmcnt departmcnls and screnuﬁc and industrial
organizations marked with an asterisk in the above list, together
with the following, were directly represented on the commmee
entrasted wrt}. the preparahorr of l{':s slandard —

British P]astrcs Fedcratron Ltd. .
Federation of British Rubber Manufacturers Assocmtron
,Hydrau‘llc Association - -

) Imperral Chemical Industries
Institution of Electrical Engineers
Institution of Engineers and Sh]pbulldcrs in Scotland
Institution of Water Engineers

. Lloyd s Register of Shipping :
N.E. Coast Institution ol Engmeers and Shrpburlders
National Association of Drop Forgers and Stampers

.Pipe manufacturers -
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BRITISH STANDARD SPECIFICATION FOR' |

FOR H:DRAULIC PURPOSES

STEEL PIPES AND FLANGED JOINTS -

(UP TO 6% IN. OUTSIDE DIAMETER AND
UP TO 4500 LB/SQ. IN. DESIGN PRESSURE)
} FOREWORD - R
This British Standard :Stlvéersgdes BS.778: i938, * Steel flanged 'joi'nts for

hydraulic pipe lines.” Thatstandard was limited in its scope to flanged joints.
for pipe lines for working pi-ssures up to 4500 Ib/sq; in., and it included

only recommended minimurn thicknesses in respect of pipes for such pipe .

The scope of the present British. Standardrér_r'it_a-r'ar;;és ccimpléfg spccdica- -
tions for both flanges and pipes for working pressures up to 4500 1b/sq. in., -

and the types of flanges standardized are suitable not only for pipe lines
but also for use on valves and hydraulic machines... - ST

The basic principle adopted for the joint is that 'standérdize’d in the
1938 edition, namely that of having flanges scrgwed on the pipes, fitting
freely, and serving the sole function of drawing the pipes together. The

resulting joint is thus made on a ductile joint ring between the ends of the

pipes themselves.
SPECIFICATION
SECTION ONE: GENERAL
‘ _ SCOPE’

1. This British Standard covers steel pipes and flanged joints‘forr hydraulic

fluids such as water and oii, Guitable for the fdllo\ving design pressures:—

() Up to and including 1500 1b/sq. in. o

(i) Above 1500 lb/sq. in., up to and includiag 2250 1b/sq. in.

(iii) Above 2250 Ib/sq. in., up to and including 4509 Ibfsq. in.
Tables 8, 9 and 10 refer to flanges with two bolt holes, and Tables 11,

12 and 13 refer to flanges with miore than two boit holes. These flanges are

suitable for a pressure range up to and including 4500 1b/sq. in. .

DESIGN REQUIREMENTS

2. Viawd ibe maximum momeniary pressure js likely to exceed the test
pre-sure, a higher design pressure, such as will ensure that the -expected

maximum momentary pressure does not exceed the test 'preSsu:f;, shall
be used. . S - :

N ¥

—y -
"

 BS. 7781951

" For '.‘dé‘si‘gh i)fésSﬁres within the range gwen in Tzib_lg' 4 either butt-
welded pipes or seamless pipes may ‘be used, at'the option of the pur-
chaser. For design pressures higher than those given in Table 4 seamless

- pipes shall be used. *

© 'NOTE. The bending of hydraulic pipes should preferably be done hot, when the
“radius measured on the centre line of the bend should be not less than four times the

outside diameter.

'SECTION TWO: BUTTWELDED STEEL PIPES

" REQUIREMENTS

.~ 3. The pipes shall be straight and plain at the- ends, and shall comply
- with the requirements of B.S. 1387: 1947 except that: ' -

. (i) Thicknesses _zind ;lésigh pi‘éssures shall bef, in accordance with
- Table 4. 7 o R e
(i) Test pressures shall be twice the design pressures in Table 4.

(iii) Each pipe shail be marked with a band of paint the colour of
which shall be the subject of agreement between the manufacturer.
and the purchaser: The pipes shall be-stamped near. each band with

 the letter. T followed by the number of pounds per square fach to
which the pipe has been tested; for example, °T 2000° would be = -
marked on a pipe Jlesigned for 1000 Ibfsq. in. and tested to 2000 -
Ib/sq.in. ' o :

'SECTION THREE: SEAMLESS ‘STEEL PIPES

'PROCESS OF MANUFACTURE

4. Th'crpipes shéll_bc hot finished or cold drawn, at the option of the .
manufacturer, . St o

, | QUALITY OF MATERIAL ,

5. The -pipes shali be manufactured from steel which shalf show on

~ analysis: L L o :

Sulphur : not more than 006 per cent

Phosphorus : not more than 0-06 per cent

, ‘ _ ‘ TENSILE ‘TESI'- _
8. T‘est,"lengthrs talge_t_l—_f‘rom' ﬁnished'pipes, or,'tesy pieces not-more than
13 in. wide, cut longitudinally from the ends of selected pipes, and tested -
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int accordance with B S 18 Tensrle iestmg of. metals shall cornply
with tbe requrrements grven in TabIe 1 -

TABLE 1 TENSILE PROPERTIES OF SEAMLESS

STEEL PIPES
' . Minr-eIOHg.on ‘
. M bl
Clnss of pipe. : te-lis\’ﬂl:.‘.“!‘?rlg:glh Tength equal
: S “to 4 +/ area

: ,ton_s/sq."in.- . per cem; :

Low tensile
- Pipes of screwing
sizes 24 in. and

smaller - . o0 | es
“:'A'Hig-lz tensile Sl -
- All sizes 3 | 18
wonmrmsmp -

7. The pipes shall be well ﬁrushed clean, and free from harmful defects
They shall be reasonably straight, smooth and cylmdncal and the ends
shall bc cut cleanly and square wrth the axis of the prpc

DIl\lENSIONS OF PIPES

8. The dimensions of the pipes shall be in accordance with Tables 5,
6 and 7, and subject to the tolerances specified in Clauses 9 and 10.

NOTE. The outside diameter of each siz2 of pipe is govemed by the. drmensroﬂs of
the screw threads which are utilized in _]omtmg the pipes. The actual bore of cach size
of pipe will, therefore, vary accordmg to the thlckness In Tab[cs 56 and 7 the
approximate actual bores are grven for each size, : )

Ll',MIIlS OF. OUTSIDE DIAN]ETERS

9. The outside diameters of the prpes measured at any posrtron shall be
within the lmnts given in Table 200 -

S1UBaWIN20(

ST e e e e S

iy

I SR AT TR ST

B.S. 778 11951

" TABLE 2. LIMITS OF OUTSIDE DIAMETERS

':--A[rpro:_r. Maximum' | Minimum

 ske0OD.| OD. .| OD.
| o, | i .| in.
‘e ay, | ess0 | 0525

© L34q | 0688 70663 v
2%, |0 0859 | 083

144 1075 .| -1-050 -
LI o1EsL | 13200
- 14 '1-692 | 1661

ey | ,’;1 924 - | 1895
2% | 2405 | 2358

- "'3032 2971 -
Gy | ozsae | ozam
g “a042 | 3961
G4 U} 4552 | 446L
5 | 5082 | 4%l
sy | 5572 ] 5486l -

6% | 67T | 6586

: THICKNESS

o 16, The thickness of the pipes shall be wrthm the xumts of plus or minus
o 12}& per cent of the specrﬁed thrckness - :

’ LENGTH.

AL Unless otherwrse specrﬁed prpes shall be supplied i in ‘random lengths
" of from i5 to 23 ft. When exact lengths are specif ], the prpes shall be

‘not less than the specdied length but may exceed It by % in.

HYDRAUL]C TES'I' o

) 12. Each pipe shall be tested at the. manufacturers works by hydrauhc
- pressure in accordance with Table 3, wh:ch governs the relatron between
the test- pressure and the de51gn pressure e

I e ST T e o S e T T )
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