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Section | BS 4882 : 199}

e e e

T s

| Table 1. Bolts in fow alloy and martensitic stainless steels complying with BS 1506

Rolt grade Mnterint Alley type Mechanical properties at room temperacare (1) Charpy V-notch Heattrearment Snitable grades of nota
identification designations Limiting Tensile Yield Flonzation | Izodimpnet | Hardnesa (KOV) impact Harden Temper(6)
marks {from raling strength strength | (6){based strength A strength atAoh-zero
BS 1506) sectinn (4} [ # R on & ZANRE (mean of temperatures for far
- N [engthof three values )™ N metrie inch
Metric Inch min. max. mi, - min. | max. | Temper- | Meanof | Temperatnre | Cooling | Tempernture Cooling
X 3.60 Vs ) holtx baolis
seriea serica ature three medin media
waiues
mm Nimm® | Namie® | N/mm? | % min, ftib | J R C
MRB7.ML?| BTLY 630790 1% CriasMo 63 HHY TO0 1000 BR5 14 n a4 327 w02 200 B50to880¢5) | Vil K00 {min} Air M2H M4 M7 M8 2H4TR
ST
H30-360 1% Cr¥s%Mo < 63 360 1070 Zh 14 10 ) 248 a3l 272 AR B8O (5) Oil KO (min) Alr MIAMLT or 8 [ALTor&
with MLT holts with L7 halta
5 o) (1)
MBTM(1) | BTM(D) 30690 1% Crth% Mo < 53 (90 800 550 16 0] | 201 BAH — i) I RO o 380 il £20{rmn) Adr M2ITM MM MTM MSA ZHMAM TMBA
MLTM L™ MLAM MLTMMBA with LAM LTM RA with
MLTM holts L7M balts,
MB7A BTA fi3] -850 1% Critv% Mo >100<200 | 850 nn a5 14 20 27 248 302 - - 550t GO0 filor 600 (ran) Alr M2 M4 MT M8 2H4TR
water
SR I00 | 860 10ae | 665 £ 0 kX 28] 902 - - 850 to H0 Oilor 500 (min} Air
water 1
>63 8all 1000 AOS i4 A 5 245 62 - 850 10900 Qilor B0 (min} Air _‘ .
water : s '
MB16 Bl& H670-560 1% CriA%Mobay | <100 360 10060 25 16 s 47 248 amnz2 - - 83010 870 i1 650 {min} Mir MAMT M3 478 a i
MB16A B16A £BL-H20 1% CrMoVBTI <250 820 1K) REO 15 0 27 241 302 - - 66010 700 Air MTMTAMS TIA8 ) :
fliowerd by M16M15B i
.- 97015980 f0mm | R 720 Air (6168
water \
nr il i ”
>0 mm '
. . waler . -
MEL6B nI6R B71-R50 LW CrMoV >100<200 | 350 nnn 535 e 20 27 248 02 - — 430 Lo H70 ilor BRO (min) Alr M7MT7AMS T7A8 .
water ' .,.u
<100 AN0 1004} HRH 14 47 48 J02 - - T teNT) il (50 (min} Air .
MBS B6 HLO521-680 12% Cr >100<200 | 690 B0 R40 15 - - 197 248 - - 9h0to 1020 OGiior 800 (min) Air MG MOK M& RARKA : m
* air o
A10821-TR0 <100 THO 910 AR5 15 - - ny |20 | - - D50 t0 1020 Oilor /00 {min ) Air ok
i
MBGK BRK J10521-720 >63<100 720 870 570 15 25 M 212 202 - - a5t 1020 Oiloraie | A00(min) Air MAK MB K8 4_
J10821-750 >20<id Th0 00 i) 14 0 27 215 262 - - 95010 1020 Oilorair | 600 {min} Air 5
ANRZL-TT < 0 3 500 12 20 27 LRH 227 - - 40 to 120 Oilorair | 600G {min} Air
ML 1.8 HNK-FH0 9% Ni <75 G50 a50 180 18 - - - =196 40 RO to 030 Air S0 L 600 Airar ML MLSA 19194
Tollowed by waer
0420 Air
MLOA LaA 59-640 9% N <M [gt] 350 530 13 — - — - - 126 40 Ti0to 820 Oilor 340 tehHin Alror MLAA LaA
whter wier
L
(1} Reom tempemiure properies: time dependent properes (o be taken mto accennt for hagh remperatnre servee see appeodix A and 113 {4} Limnting nuling section as defined in BS 1506,
(2) Charpy impact tests for bolt B7LT grade. Charpy impact tests are enly reqguired for LT arade, (%} Information extracted from BS 1506 and given for gurdance. Austenitizing at temperiures outspde
(3} frrades Tor Sonr gas service: this mnge may significantly etfeet stress ruptire values.
hoirs: MBTM, MLTM, B7M, LTM ¢6) Minimum tempering temperatures are mandzatory.
nuta: M2TIML MMM, MM MEA : 2HM UM, TM, SA : MLAM, ML7M - LA, LTM NOTE: St table 4 for general notes,
Treatment:
1 adl holting hea treated after adl inachining and forming completed;
b} nut grades 24, 4, L1, 7 and L7 10 be treaied to [IB 235 max. {HRC 221




Section 1 BS 4882 : 1990
%
ﬁ Table 2. Roita in naatenitic stainless steels and precipitetion-hardenable alloys complying with BS 1506 and BS 3076
hlmb_n drade Material Alloy type _ Mechanical properties at room tempearatare ! Charpy V-notch Heat treatment Sensitization Corresponding grades
identification maris designation Limiting | Tensile Yield 0.2% | ElongationA| Hardness | (KCV)impact Solution Precipitation | meforinter- | ofnots
(from ke atrength strength | proof | (bassdona | HB strengdthataab-zero | treatment hardening cryntalline
B3 i506) section | R R strens | gauge length temperntaresfor L | (5) cotToNion tent
R, of5.65 Vs ) grade bolting (1) inch serics (4)
~ I
Metrte Inch min. max. min. min. | max. { Temper: | Mennof
wertea aeries atore three
values
mm Nfmm® Nmm Nimmd Nmm® % °C 1 K™ °C min.
Austenitic stainless steel
MBS MLR a8 LS 04501 160 520 - - 205 40 - - - 166 0 1000t0 1100 - 15 $ L8
18CrL0Ni
MBAH BEH IM851 150 a20 - — 205 W —_ - - - 100010 1100 - na{Z) RH
MBALN MLBLN NALN LOLN J04561 160 350 - — 70 35 - — - 15t S 100010 1100 - 0 ALN L.ALN
18Cr1ONIN
MB AN MLBN B8N LAN 04571 160 50 - - 0 a5 - - - 196 50 190010 1100 - 15 bl LaN
MBAM ME8M BRM .8AE L6531 160 320 = — 2005 10 - - - 196 0 1000 to £1040) - 15 M LBEM
18Cri2Ni2Mo 2.5Mo
MB&aM] MILEM1 BAML LAMIL F1651) 160 520 - - 205 40 — - =185 0 1000 to 110 - 15} AM1 LB
MB 8MH BEMH 316851 160 320 - - 205 40 - - - - 10K to L 100 —_ na{2) AMH
18Cr12Ni2Mo 2.5Mo
: MB8MIH B8MI13 316563 160 320 - - 205 40 - - - - 1000 to L100 - n/a(2) AMIH
- MBSMLN ML3MLN BSMLN  LSMLN 316861 160 380 - - 280 35 - - —-166 50 1000t0 3100 - 30 AMLN 1LAMLN
1 8CNi2MoN 2.5MoN
MBBMLIN MLBMLIN BEMLIN  LBMLIN 316563 168 80 - - 230 35 - - —186 50 1000 te | T - 30 AMILN LBMLLN
MBSMIN ML 3MN BBMN L8MN 316560 160 280 - - 280 5 - - - 196 5 1000 te 1100 —_ 15 SMN LEMN
18Cr IZNIZMoN 2.5MoN
MRAMLN MLAMIN BAMIN LAMIN 316567 160 Ll - — 280 16 - - - 106 50 100800 1100 - 15 EMIN LAMIN
MBAT MLE&T B&T L3T 321531 18Gr10NiTI 150 a20 - - 206 15 - -— - 196 2] 100 to 1100 - il RT I.&T
MBSTH BATH AZ1SHEARD 160 490 - - 155 35 - - - — 1070 o 1140 - i} &TH
1 RCr1ONITY
MBSTHI BETHL J2E5R1-520 160 20 - - 205 B — - - - A50t0 LOTD - 30 ATHI
L= .
MBBC "ML 8C BRC LBC IS 1 8Cr1ONIND 160 R20 — - 205 an - - ~196 fHn LK o LLOD - a0 RC 1L.8(
MBBCH BACH _.qum_ 1 8Cr10NIND 160 azn - .- 206 30 - - - - T e 00 - Hi REH
Precipitation-hardenable ailoys
MBL7B ML17B R17B L17B el 15Cr26NiMoVTIALR 200 G0 - - 5 12 248 M1 - 196 0 970 to FON 719 W 760 wa(2) 17B LITB
MB17BM ML 17BM B17AM . L.17BM 286531 1 5Cr25NiMoVTiAIB n /0N - - 550 12 248 ) 321 -~ 196 20 waLer quench 16 h min. air n/ai2) 17BM LITBRM (T)
) MBSOA MLBOA BA0A LADA BS3076-NA20 | Ni20Cr 300 1000 - - 620 20 285 360 — 106 20 1080 °C snak 850°C24h na(2) A0A LA0A
upto8h, aircool,
aircoolor FOOC16h
quench air cool
Bolts metric 2t inch senes available in the cold or warm-worked condition {selected alloys)
Steelsto BS 1506
. 30453 316531 IG5 321831 TSI 19 860 - — 695 12 - 20 ~ 106 27 All bars solution treateed a4 |36 316 321 247
MBAX MBRMX MB 8MIX MBSTX MBACX >19t025 | 790 - — 556 15 - 320 =196 27 1000°Cro 1100 °C belore () 331 S31 513 S31 sl
MLRX MLBAMX MLAMIX MLATX MLBCX >261632 ) T - - 450 20 - 320 —196 27 cold drmwing, Properties may X AMX  [8MIX ATX Aacx
By HAMX BAMIX BATX R3CK =320 I8 | AN0 - - 35 28 — a20 ~ 196 o7 may be obtauned hy
{6) LBX  |LEMX |L8MIX |LATX |L8CX
L8X LAMX LSMIX L8TX LavxX i »ABtodd | 650 - — 310 28 - 20 ~ 196 7 WALTH WOTKInNg
(1) Charpy unpact tests for L-grade bolts, only where specified on enquiry and order. j . L. . R
(2) Sensitizntion wst not applicable. ,. . ., : .
() Sensitization tesg not applicable to cold drwn state bul, appiteabie to soluton treated bar before cold drawing. if specified as in 3.2 of BS 1506 1985, d . - -
t4) The corresponding metric sened are presixed with ‘M
(51 Sour gas service, suiphide stress-crcking resistance.
{4} Austenutic stainless stevl bolting ordered [or such service should be hent creaced after all forming and machining are completed. Maximum hirdness should ba 3% HRC, -
(b) Marking. Bolts made for such service should be marked ‘A’ in addition to. but separated from the grade idenuty marks.
' (F) Sensitization test 1o be noted nRemquiny foT separate proposal by manufacturer.
_ iTy Bolts for sour das wervice.
' NOTE. See wable 4 for sereml notes,
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BS 4882 : 1990

F———————————

Takle 18, Preferred nominal lengths of studhbolts : inch series (based on flanges as specified in BS 1560 : Section 3.1)

,_
B
Preferred nonminal lengtha B
2 |emjzn |y Ao | a%( 4 Ak |4 4% 5 [RGB B Al ala]8u | T (T TR TU | ROV R 3\; a_\._:_}_n&\_ 10 (1wl 1wkl ig] 1L FLIv I 11%] 12 120s) 120 imne] 1 |14 15 15w 16 |16 1T |17 18 |18v _ad._n_\..m 20 (20W[ 21 |21 22 a2 2340 24 (244 25 |25
x| xpx x| x| x|xlx|x m .h
Ix x| x x| x| x| x| x| x{x|x]x{xjr|x]{x|x{x]x]|x]|x i .
S H x| x| = xIx|[x|x|x|x]xyx{xX[Xix|x|x]|x|x|[x]|x]|x x % % :
o x| !xu]x|x]x x x| x % i
xix[xix | x| x| x|x{x{x|{x|x{x|x|[x|x|x]=x]{|x < % :
X | x x| x| x|x|x{xIx]|x]x]x|x| x| x|x|=2]ix{x]|]«]= x :
x| x| x| x|xixpx|x{xpx | x| x{x|=x|=x]x|cjc| x| w]x|x}x x Tm
XIX | X[ x| X | X]| xi=x = L N x !
KIXIX | XX | x| %X o« % o o » b ‘”
® x X 3 x x X = x x
x X x x
X x x x x
|~ w | o= | x| o w
"« = x * » Ed Ed w®
® x X x x ® * X "
x x X x x
x x o x >
- ;
sminal lengtha th e compleled in a later revision of thi standard,
v of length
. length. The minimum length of studs or strdboits has teenare & full engagem . nt of nut, Le, with the point protriding aluve the face of the nut
andengek. The ne precise itmit on the maximum iength of thread alth wodder nermnal cire long atnicla pnd stuebalts are avisded due Lo ros, prevenang cormsion or unintentional damage t the pxposed thread making subsecquent mat removal mote dificult, Shids and studbolts may be chouen as the next pominnl

r than that required fer the thicknezses and tolerances on the bolted components (e.8. langes, gaskeis, washers b The avail

uned,

s may alwo e faken [nto aceaunt, Uil

peessary shoreming of suids and saidilts shoubd be e

1, Where iz and sturdboita are shortened the ordginal manufactures’s ienufieaton red g7ade marking
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Table 24. Recommended design stress values for flange bolting materials in accordance with table 3.8.1.4 of BS 5500 : 1988
Material BSreferences Diameter Recommended design siress {N/oun®y for design metal temperatures (°C) not exceeding
i}
( 50| 160 | 200 [ 250 | 300 | 350 | 100 | 425 | 450|175 | 500 | 525 | 550 1575 | 600 | 625 | 650 | 676 | 700 725|750
Mild and carbonstecd (BS1506-111) = 152 93 80% 85 76| 67
(BS 3692 grade 8.8) <68 1921174 10 120 119
(BS 4190 grade 4.6) =68 12000113 92| 811 71
% chromim (354882 grade B7,L7) =63 193 181 | 167 | 158 | 154 [ 148 [ 140
maolybdenmn steel > 63 100 174163 [ 152 1 146 | 141 | 134 | 127
(1354882 grade BTA) = 100 193 [ 181 | 1671165 [ 163 | 1681154 [ 146 [ 118
12 % chramitm stecl (BS 4882 grade B6) < 100 190|179 {170 | 168 | 165§ 160 | 146 | 134
1% chromium molybdenuny (S 4882 grade B16) < 100 193|187 183 [ 176 1 169 [ 165 | 157 | 153 | 124 | 130 [ 115] o3
vanadium stecl
__:ﬁ.:_““_.“w Holybdenum vanadiun o0, grade B16A) < 100 074 [ 1681163 | 159 | 152 | 149 | 143 [ 1a0 ] 135§ 10 115 93] 61
Austenitic cluromium nickel (1354882 grade B8) All 1261106 89 83 80 77 70 72| 71| 70! 69| o8] 86| 64
18/8 typestecl (15 1882 grade BSX) <19 200 [ 169|142 {128 | 117 | tos) 91| 87| 8ol 75
Stabilized
atistenitic chronmium nickel (133 1882 grade B8T) Al r26lnog | sof 83( 70| 76| 75| 74| 78| 7| 72 72| 68| 58
18/8 1ype steel (1354882 grade B&TX) =9 200172 (rag ol o[ wr| o6 90| 84 79
(135 4882 grade BRC) All 1281118 [ 10y 07| 2| oo) 88| 88| 87| 871 87| 86| 85| 71
(B3 4882 grade B8CX) = 16 2000 18166 IB3 | 3 126 [ Ve | 06| a9 o3
Austenitic chiomium
nickel molytxdenum (B5 4882 grade BSM) All 1205100 94 87) 83| 79| 78] 77| 76| 75| | 74| AL T2
steel (BS 4882 grade BSMX) =19 2071174 [ 14811361124 [ 112 ] w0] 93| 87| i
Precipitation hardeniug aust (BS 4882 grade BITR) Al 145 | 142 {140 | 139 [ 138 v [ 197 | 187 | 16 | 136|436 [ass | e sl is| oo oo
nickel chiromium steel
Precipitation hardeningsickel | g 4uge o pgoa) Al 207 206 | 206 | 201 {204 | 203 | 202 {200 [ 198 | 198 198 | 197 | 196 | 191 [ 187) 174 | 152 | 131 | 10| 00| o9
chromium titanivm aluninium agioy '
N For very high temperature applications the sclection of materials lor bolts, gaskels and flanges, as well as the design of Banges, requires special constderation and the bolt stresses may dilfer appreciably
from the values recommenided.
% Material liable to exhibit negative stress relaxation.
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ﬂmc—n 924. Proof load using 120° hardened mn@ﬁ\A
cone (metric units for metric series nuts as
in table 14)
...r:::.:i Fensile ) ) m.._.soc_m _c.mn_ for normal series
diameter and | stressarcea nuts?
pitch Grades Grades
(ste note) Ae M2H, M4, M2HM, M4M
M74 M7M, M6"
mi? kN kN
MiOox 1.5 h8 53 46
MI12x 1.7 84.3 75 65
Mldx?2 115 99 85
Mitbx2 167 132 114
M20x25 245 194 167
M22x 2.6 303 232 200
M24x3 353 261 225
M27x3 459 325 280
M30x3 581 387 333
D Based upon the fellowing equation:
Co= (- 0.012D) f A,

where
Cp

D is the nominal diameler of nut (in min)

is the cone stripping proof load (in kN)

fis the proof load stress {in N/mm?)
A, is lhe tensile stress areas of nut (in mim?)
(see BS 3643 : Part 1)
4 Based upon a proof load stress of 1040 N/mm?.
) Based upon a proof load stress of 895 Nfmm?.
NOTE. Sizes above M3 Lo be specified by the purchaser.

-

Emc—m 29, Proof load using 120° hardened steel cone (inch units for inch series nuts as

in tables 22 and 23)
Size Threads ‘Tensile Provfload for
(seenote) . perinch stress Heavy serics A\Zcm::: geries
mﬁ aren Grades Grades Grades Grades
24,7 2HM, 4M 215,4,7 2HM, 1M,
n A, 7™,6" M, 6"
in’ tonf tonf Lonf tonf
B UNC 13 0.141 9.42 8.09 8.00 7.28
8 UNC 11 0.226 14.35 12.30 12.30 11.07
¥ UNC 10 0.334 20.22 17.35 17.35 15.60
B UNC g 0.462 26.63 22.82 22.82 20.80
1 UNC 8 0.606 33.18 28.41 28.41 25,58
1Vto 8UN 8 0.790 4().89 35.00 36.00 31.54
140 8UN 8 1.000 48.82 41.85 41.85 37.68

wliere

where

U Based upon the following equation:
CoL = (1 — 03D) f A,

Cpy is the cone stripping proof load (in tonl)
F s the proof load stress (in tontiny
A, is the lensile stress arca of nul {inin®)

= 0.7854 (D — 0.97439/m3¢

n = is the number of threads per inch

4 Based upon a prool load stress of 78,12 tont/in?,
3 Based upon a proof loadd stress of 66.946 Lonfrin,

I fgsed upon a proof Joad stress of 60.27 tontAn®,

D is the nominal diameter of nul (i inches)

NOTE. Sizes above 1% into be specilied by the purchaser.

: Z88¥ S4
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