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T2 5E
A A S A Hel A=
SADAKXILI O Plant Renuvenation &Revamp2 2013
CHE A O MAN Sohar Refinery Project 2016
SKAO[Z SKA|O|Z CP-3 PJT 2020
fall Pl CHAMHIO| QDR A XA ST 2020
SKullA2g|A SK NEXILIS S8t 65% M& TANK X|& 2020
HOHO I L&F 7 X| 7| gt A4 SAL 2021
LG3tst LGSts 0| A8 HIZH ZAt 2022
SKullA2|A SK NEXILES S} 15 X% TANK A& 2022
LG BCM LG BCM 0| 2Xt HX| LG BCM Y= S& 2023
LG BCM LG BCM 10| KETTLE DRYER H|&F SA} 2023
FLROA 0|0l 0{Z2|0f/ AR O AZTIX| HIZF ZAL 2023
POSCO E&C POSCO E&C AT I XU TLESIRE 25 637| 2023
= Of| ZLOH M| =& MIXING & POWER SYSTEM F&C KY-1 2023
AOHO = L&F 7 K| 382 2Kt HX[ 4t 2421 2023
AASHE| fE 28
#He[Hs H Al2[E EH Al 74 & HZ=ALE
KFT-Q-01 HL O] A2 HA B16194075 0 ~200 mm 1 Mitutoyo
KFT-Q-02 HL{O] Zf2|THA 80092544 0~ 300 mm 1 Mitutoyo
KFT-Q-03 HIL{O] 22| THA 14119462 0~ 300 mm 1 Mitutoyo
KFT-Q-04 HL| O] Z2I{A 10270644 0~ 600 mm 1 Mitutoyo
KFT-Q-05 BL|0f 42| HA 11003809 0 ~ 600 mm 1| Mitutoyo
KFT-Q-06 HL{O] Z2|THA 417723 0~ 600 mm 1 Mitutoyo
KFT-Q-07 HLIOf Z2|THA 16007961 0~ 1000 mm 1 Mitutoyo
KFT-Q-08 HHAZEI| AlH $18010901 1.6~508S 1 dEasdF
= 5 = Ra 2.95um .
-0O- E~FNPN =X ’
KFT-Q-09 | &4 =87| | 5004541803 Rmax 11.3um 1 Mitutoyo
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| = 2y

dHH 7S 0| O] 71 >

CNC Mgt @400 ACT 1

CNC M8t @400 HWA CHON 1

CNC M8t @400 HWA CHON 2

MCT @800 HWA CHON 1

Lathe @900 HWA CHON 1

Lathe @710 Yoshida 2

CNC Turning OD 1600 O0-M 1

CNC Turning OD 2500 SABQQO 1

CNC Turning OD 2000 SEDIN 1

CNC Drilling OD 3000 SHIN-IL 1

Radial Drilling OD 2500 Jo Kwang 1

| Agtan s

No. AMgdHdHH =

1 SPECTRO METER 1

2 UNIVERSAL TESTER 1

3 IMPACT TESTER 1

4 BRINELL HARDNESS TESTER 1

5 PMI(Positive Material Identification) 1

6 ROUGHNESS TESTER 1

8 www.koreafitting.co.kr / Tel. 051. 312. 9941



2 #AL gy

Spectro meter

L

Universal Tester

Impact Tester

Brinell Hardness Tester

PMI(Positive
Material Identification

Roughness Tester
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Welding Neck

Threaded Flange

Lap-joint Flange

ANSI / ASME
B16.47 SERIES A,B
(MSS SP44, API)

Long Welding Neck
Flanges

Reinforced Nozzle

Tower Flange

10 www.koreafitting.co.kr / Tel. 051. 312. 9941

Slip—on Flange

Blind Flange

Socket-Welding

JIS & KS Flanges

AWWA Flanges

Nozzle Flange for
Heat Pressure

Orifice Flanges



| xE A

Q@ F DKOREA FITTING CO,, LTD. 11



& FD KOREA FITTING

REX:

A2 >>> R

2N >>> yEE<l=}
N 4 N 4

A= =0l =
ol 2 x|

oA 290 25
stol HEO) 20l
of

\/

ot

gl

AnmRmEE) )
HEEM)LY /
MEAME g MZE Grade &2l
5 O =X Pl
ASpEM, TSR
81 EotIHX)

<

T 5 HASIAIAH] o=
e Ee
GRS Ta— |
2% 77 5ol
SR AL

THE! Grade&tol
2 54, 2 £2F

A% ol

>

0%
ozt

<< o 2

[

0
")
bl
=

HRHAE] #Ol

=3 01 X4 AAL
Tectyl 506 E= Size OF Q2 AAL
J|Et N £ Lot No. OFd

HIIH2| ZA

12 www.koreafitting.co.kr / Tel. 051. 312. 9941



= &8 & M X

Mo =8
4 3 A R

AP RE EHRL DA REAE X

=
e
HAMSHEMN HE 8RB F=A

180111-0786971
28(3t8s)

SAZAA AT FEACERINH 28(FHSZ)

SR M= =2 | ZH X I E
CADH ZHXIOE(XS)
A0l ZHXIE (2=¢)
SS4 2l H

o ) 2(V)
koreafitting@hometax.go.kr

2022 A 12 E 22 &

24U MNP A

2,
i

QO =M%

Q@ F D KOREA FITTING CO,, LTD. 13



@ o " - o ]
£ o : m = m 8 o = ! ml 5 .
2 c m m I D P 5 < ol o~ o ISk le
£5 | w TR o S ; i B =
Ea “ : 0F = ol 2 S K|o o I T o 1 L=
T : : : N r g = Qi
[l vt i . H_u_ L w o = .L._Hml.—._hL RiC:
e S R | - P = Ujo 8|, t = _n.u__,1w_l_._.._
il ‘o] 3 ' B S R0 < & 2 |LicHs
i Ko K I L R (AN
aui — = o0 LA il gl S mo o |ml = oK)
iz S0 o o KO . = o NI = l~
she  |ERL ) I I od—
2t @0 & R < o 5 o | — =
09 mu/umm o Lol PO o o nl fo . M_
of & ol L ol | I - H — @ =
& B o~ ia T | Ko : e oL K- & 0
o of o % o ‘€ “ — ! K ol =
N Rl <im0 2 o o = — <
= IA ' . | pirens oo i : ; : 3 ® — © H__l
S = m w L e ol o . @
RO @ w BT I = . A
I : h - — : e PO — [ALIN [T i ™|
v Mh iy : : R Wo : Lo . Rl = =
T 8 m TGN | B pus ) = R
T = : . = Wi K o0 = - °
S B0\ | ol 2 i B o o + = 8
o} : : oV} e LT ] _ — ~
o I m Lo 5 KX R - T ol o K
o o m LT N P < ok BN o R 7] | ©
=Mz | 3|l sEiEG P K 3 T @ e
K o » P oL 3 u_._._._ I+ ~ =
Bl =_° il ! : Il o P 0 Feeeeed < ER
. “ e oo : R0 £ o | R o
70 = m Y z B D e A S o ||
)= _A — ] : — - : I : 2= Tod o ol
0 A : ) < Rl &o" © o) = Al
= M0 = . ozl TR gl 12 PR w =
- L4 gl w - TS Lo 0 ) 0] g
Il = : RS R P (I ml =1
- i N : : N 4T . Tl r it o
— il s _ i ol T T N E N | <0 K i
LL Hl = wo I SR P L | 00 KO = 7| Zu ol
= o ERE > B b o PRM N Mo K o I !
= ol — : 0O i = = == o=t [} [l ol |0 _AOD
<C ol R0 oiz M Z[E piolikg | Bl = - O\ R Foko
L o 2 T K E | g B I af <l ol
o K ol B iR R | TiligS o (=Y I o aF a2
(@) = By R R I | RO TR RO e | g 20 oln ﬂmo
> - o_m o DT NIT DR[O RIFO A& P Ho o | o el 53 ! Z0rlo
X0 . K fofll __
= : 5 i bl b kI (e
mm 5 .n_v.o - K1 eIy =3 T s R
3l o s W e <l ) T |0 ol
& - | _._.I_u [ - = | =] ==
< T < o | ulo R0 R <s
_.__O — < gt
| * <d NI

/ 486Y 13:33

FEX| 700/ m* (X

()

OEH:I

210mmX 297 mm [

14 www.koreafitting.co.kr / Tel. 051. 312. 9941



KTC18-0146 [E7|MAREE Y 1 2026\ 04 26¥]

1 AZYHY : (F)22/ofmg
2. B : Ae
3. B% AN RARAA ZNT SIHAI6ZI0HZ 28 (311 E)
4. QZHE
Th BEEY  AEIQIRIA UH 8HA B2
Lt BERHS  KSB1506
Ch 225253 €= o
LIS MBS 22
UZES ARSEES

FAMMHESHH, M17ZM1 B0 [ME AFTHAE Bt Zi S UHEEF(KS)
5

ITHADIEN HYOIEZ, TMHBEED

%
[

=
—

M goll a2t 92t &o| StRAYBEE(KS)ol Huya AU

2023 06& 07¢

ST IR A D R

aTT §
Korea Testing Certification institute

* HZU 07|24

Q@ F D KOREA FITTING CO,, LTD. 15



& FD KOREA FITTING

[E=

A E AUSM

N

1. CISH & | KCW-2023-0242

2. M 2N (3o

3. HEAL: 28l

4 BAFFA | (46738)RMTEA ZMT HAMNTEEI0HZ 28 S

5. 2% A7 | (46738 SATEA 24T SHNTEE0HL 28 HAS

6. =7 - S22

7.82: [ 1EZE4E [ 12T+
[ 1848 [ v ] @824

2o AH4ZHIE E "+ 8 AN HES ALAHIE UF S0
#ot A, A8ZH1T0l e ASAHIE UASHE EeT UL

20238 098 278

#I2712US S

210mm287mm| 2Z53] 120g |

16 www.koreafitting.co.kr / Tel. 051. 312. 9941



A R190201-01168 3

29¥AY F23)%Y(Main-

d A g (F)RE ey
) 8 #} =>J=8r>d
5+ & 2] 2} : 2022.05.27 ~ 2025.05.26

7 A< AIYVY T2

A" 2394¥ANY FA5)d(Main—-Biz)Jd < 9
LiaRk- %

2022 4

26290 28

04 ° 07 ¥

Biz) ¥<)4

239 99

k>
|+ 4
2

o2 )
B2
ro4l

Q@ F D KOREA FITTING CO,, LTD. 17




& FD KOREA FITTING

GEﬁE;RT GERMAN CERT

e f\-—' =y

=7 Quality Management System Certificate

FAFAA AT FAsGez0Md 28 (FAF)
APXE FA3 A= 9 AL A AT QFH 7} ofele] EAAHGAAE
STFAIG S BT 353 S A5sn dF 528 2 syn. s
] &
=
W
Q3
A
ISO 9001:2015 o
(A4 A2l: 8.3 44 2 AdH Z E—]
_ 23]
AsHEH 3
4
EAXY Az, B L RS 2 =
IAF Code: 17,29 o
=
. =
SIEWFE ¢ GQ-211158 m ;
e Al
A% QFY . 20109 12€ 139
91 = o : 20224 129 13¢
L= )| 2025 1249 12<
1 Y 20221 119 11¢
Al A F /.4.‘ A N ‘4."
Cﬁaejé h) k i ¢
oo { /¢ @ .
Scheme Manager & GERMAN =
< CERT ~
ACCREDITED . ISO 9001 .
REGISTERED -

MSCB-252

10F, Jeongwoo Bldg. Yeouido-dong, Eunhaeng-ro 29, Yeongdeungpo-gu, Seoul, 07238, Korea
This certificate is a sole property of GERMAN CERT and therefore shall be returned to it upon its request. (Rev.1)
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i GERMAN CERT
S\ AL

=i 22" Quality Management System Certificate

Korea Fitting Co., Ltd.

(Hwajeon-dong) #28 Hwajeonsandan 6-ro 90beon-gil, Gangseo-gu, Busan, Korea

German Cert Co., Ltd. Hereby certifies that the Quality Management System
of the above organization has been evaluated and found to be in line
with the requirements of the following standard:

ISO 9001:2015

(Excluding Clause: 8.3 Design & Development)

For the scope of

Manufacture, Sale and Service of FLANGE

IAF Code: 17, 29

GERMAN CERT

Certificate Number : GQ-211158

Initial Certification Date : 13 December 2010
Certification Date : 13 December 2022
Expiry Date 12 December 2025
Issue Date 11 November 2022

Bk o 4

Scheme Manager

ACCREDITED  I1S09%001

Management Systems y ) 3
Certification Body F REGISTERED

MSCB-252

10F, Jeongwoo Bldg. Yeouido-dong, Eunhaeng-ro 29, Yeongdeungpo-gu, Seoul, 07238, Korea
This certificate is a sole property of GERMAN CERT and therefore shall be returned to it upon its request. (Rev.1)
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ICTC

Korea Testing Certification

Md8AHAM

HHMHE T T2018-06793

APE! (=132 gl
(e HUEH
T SR A 2T BHATIERSAMT 13 (2 HE)
LAMEY: SEABH(STS 304)
mHE Y Y
2, HHMe BE 1 KS HAAHE
3 H$¥R: 2018.06.01
A4, A ELA A0T8E DB 01 - JOTE DE 04
SoAEYE: AHAEL
B AEEZ: B

AEA: U 5’ '-'ﬂl[}r sua: Aga il Bﬂ{ﬂ

L. 2| “d=fsie clmlaprraet e 9 e o = e At o 2 o e ohet # 24 25 2l et
L o] s o] A gtpe] A E o] ge] SR, A A g sdfoa A Soglen] BT ol s Al S,
10| a3 as) AHE 2 E o

2008 06F 4y

SR XAIG A

weanee kic.re kr 46519 S4bEHA| 24 22008 457, 12 (E=5)
TEL : 051-336-1566, FAX : 051-336-1567

HYPSI0-00E Rey. 2) Paga : 1 of 2
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Korea Testing Certificatian
Al d 3 3
=
HHM WHE . T2018-06793
[
AOH OB = o9 Al 2 o A
Flabie | Mo E11 K5 B Q802 : 2013
AR PSICHIE (R ) Page - 2 of 2
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ICTC

K Testing Certificatior EAE AR | 4OR-RORN-SFSE

MEEAHNM

M3 WE : GT2023-01775

BHAE () 220

o SN

F o4 UL AMT HHMCEEI0HE 28 (HMAE)

1.ARY iy
-3 U HY KM
2.43H2| B= : FIHE
3. YA D 20239 02 1549
4, Y3 : 2023 029 15% ~ 20234 03 20%
5. Al FRER A Y AEL REHE ST AMEYY (BARDA H2022-2478)
6. AlEED D 2MHofa| £
MgH: osm olikd sox:  wEs Lt 79

1. 0 23 HEY TaH= K5 O ISOAEC 1 TS QU MOLAS SRYTE JH0| Qo0 SJR{af2| SAME AR QY ARYSE AEE FR0
N MpROp CRE E LS SR REL|Ch

2,0 MY = T U] M Fol fo| B MM B0 UG Ro ALESE - fon B ofe]g) 4 HEE S8
30 o E oL T O | (v, b rie r O ] IR o= ShGLICE

20234 03§ 208

$HR 7| H| M 7| MR A S

weenwkie ekt [15609]  J7IE REA BRAE 1159 T4
TEL : 1809-7654 Fax: OT0-7E11-9847

22 www.koreafitting.co.kr / Tel. 051. 312. 9941



IcCTC

Korea Testing Cartification

AldZE o

(M HME : GT2023-01775)

NE T = B4 MY H A2 X
o o4 -
A - Ol4aiE -
e 3 2218 0.2
S NTU  F-b 3 0.02
H = Ed 0.000 5
s SH# 0.000 4
&7 ARE =4 4 0005
72 i 0.003
e maL =dE 0.000 £
dills wEs 0.000 5
¥ e 0.003
2 -1 0.000 1
Ly =1 0.000 7

w U 2o ge-b=g AR WF - 1) F CRER R SBUR INF - /23R BT J@E, 8§

MYPTR-NG [Reu 7] P P
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AlE d & A

(F)HE D A
F2 : (B16-804) W& MHT IHHOE HHHHE
12#al QHEI'E.J G_1H|13
@ : 051-326-2162. 2163
B 051-326-2165 BT ¢ 2)
hitker :ffvrarve, dh—iab ool

.98 %4
- &8 (FIdomE
- 4 (46T41) RAFEEA 2MF BEMEHER54MA 13

2. ME &3
- =N Heat Mo,
STS316E 25 mm S0E9314
3, AEIZ s 2018 18 0 ~ 10"
4, AR R

+KS B 0802 : 2003 =& HE ME M =
K35 B 080G © 2000 =% HES =od 2 ME 29

K3 D 1652 1 2007 @ R S ADS B M) i PR P 2Y
5. ABE

- CE Holx

o o | 7% SEEET
se:zes A E@a— e B o0 e

H HEMHME ZHAMEI220EEE Hinternational Laboratory  Accreditation Cooperation)
&SP E S B (Muteal Recognition Arrangement)0ll A B8 212013 |2 (KOLAS)ZREH S22
22 FOM CHet A8 S3ELICH

WO HEMY MBI SO SRI0N S8 HIE AEH BEEUC.
¥R HEH DWENO UESA S22 TelDS)-326-21622 MREMM RN SBLICH

2018. 1. 12

szezjzan  (F)UHSI|IH CHEO|A

DH-TP-22-02108)
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ANMEZ L

(FIH=IA
Fob 1 (B16-804) $ 4 N4T HOHDE

1280 AT E)

5 - 0pS1-A28-2182, 2153

BA C 51=326-2185
Fittp = fwww. di=lab oo kr

EEME -

C-18-0113
MOIA {2 WE2)

rl:‘_::.'

Lo
Tadhanld

BIE AlE
NEE T2 | oE 25 | = Es ERE]
N8 AR | AEE BR [ (Nfmr) INfmmE) (%)
8TS316 14AS AMEHE 14.00 623 2rH 53
Ac N8
TIE =33 A= (HREW)
3T5316 84
=a AN
ZE goE W
N8 N8 — ] W 5 5 1] o Nio
ST5316 0.023 0.55 1.30 0.029 0001 4 10.3 16.T7 2.0

DH-TP-22-03(02)
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ANlddd A

(FIHENHA
Fok © (B16-804) W& AT JHIOE HEHHE
1283 422t aE) C=18-0112
H8 1 051 -326-2182, F1E
B pnl=325-2 168 HOlm [ & 2)
it :fweww. dh =l so kr

1.9 3 ®
A8 (F)Ze0m e

=

CEFE & D (4ET41) FHTOA 24T BEMCERS4HE 13

2 ME 49
F =3 F Heat Mao.
STS304 25 mm SDZ927E
3. A& 2 20189 18 9~ 108
4, AU

CKS B OBD2 : 2002 25 NE 2IE A Uy
K5 B 0806 D 2000 =5 MES E38 HT AW 2R

K3 D 1652 0 2007 @ 2 A8 ANS HE AT 4R FE P4 B
5, MBS

= 0= HOA

& o & & It i Nl

4%: Tes /’@lga:@maﬁﬁm
¥l 4= S HAMEI 2B H(Intermational | aboratory  Accreditation Cooperation)
593 H (Mutual Recognition Amangemeant]l M8 832013 2(KOLASIZSEH 20l
2E TORM CHer Al S LI,

WL ERMY AEFENE AEAEEY 2N FEE NEN HEEUO.
BOE AN DARYUH S28L FR, Tl 051-326-21622 BEFNE BHSH SRELICL

B=0FI2 2F

DH-TP-22-02(08)
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¥ T KOREA FITTING CO. LTD

GE Nl

FAUHISHA DM T =L TR 90 Z 28
Tel 051-312-9941 Fax 051-312-9943
Home : www koreafitting.co.kr

1) HE7E

2) A2

0]
o

L

Olz[Ae! dH A CiH| &

AHQl2[A HA 8FHA EHX| (KS B1506)

STS304 : 7+t A AH| Zt (KS D 3705)
3) Mg &
ANEg= Th 7 & ZA0tX| e Al
A”ZE | N/mm? 520 0|4 620 &
gdEZdE | N/mm2 205 Of 4t 222 e KS B 0802 : 2003
Adls % 40 O| & 61 RS
aqe HRBW 90 O[5} 85 EEE KS B 0806 : 2000
C % 0.08 0|5} 0.012 &
Si % 1.0 O| s} 0.36 &
Mn % 2.0 0|5t 1.3 RS
p % 0.045 0|5} 0.033 et KS B 1652 : 2022
Si % 0.030 O[3t 0.001 &
Ni % 8.0 ~ 105 8.07 &
Cr % 18.0 ~ 20.0 18.53 &

28 www.koreafitting.co.kr / Tel. 051. 312. 9941




FLANGE
SPECIFICATIONS

KS / JIS

5K 30P
10K 31P
16K 32P
20K 33P
30K 34P
TOLERANCES 35P

FOR PIPE FLANGES
MATERIAL SPECIFICATIONS 36P

Q@ F D KOREA FITTING CO,, LTD. 29



5K

KS B 1503 / JIS B 2220

NOMINAL SIZE 10—400mm

NOMINAL SIZE 450—-1000mm

— e — T
W B | oK a |
i R + gk —— SR
f_LLLJ ——f— P ft f | fb—vw_{ 5
! 5—W2 RE | do . | FF
RF ‘ do ‘ FF g 1 l
g : C
D D 1
C
- . . Sectional Dimensions of Flange Dia. of Bolt Welding
| Dt | Lot (O T Nom=—— st
Bore of | AP~ | Flange | Flange Dia. of Hup | 2d™ [Raisedipiced Boit [Number) Hole |- g oy (Ka)
Flange | Cable t T ius |Face Face | Circle | ©f Bot Dia. Size W1 | W2
Pipe Holes
do D a b r f g c h
(10) 17.3 17.8 75| 9 - - - - 1 39 55 4 12 | M10 | 5 | 25| 0.27
15 21.7 22.2 80| 9 - - - - 1 44 60 4 12 MIO | 5 | 3 0.30
(20) 27.2 27.7 85| 10 - - - - 1 49 65 4 12 | M0 | 5| 3 0.37
25 34.0 34.5 95| 10 - - - - 1 59 75 4 12 | M0 | 5| 3 0.45
(32) 42.7 432 115 12 - - - - 2 70 90 4 15 M12 | 6 | 3 0.78
40 48.6 4911 120 12 - - - - 2 75 95 4 15 | M12 | 6 | 3 0.83
50 60.5 61.1] 130| 14 - - - - 2 85| 105 4 15 | M12 | 6 | 3 1.07
65 76.3 771 155| 14 - - - - 2 110 130 4 15 | M12 | 6 | 4 1.49
80 89.1 90.0| 180| 14 - - - - 2 121 145 4 19 | M16 | 6 | 4 1.99
(90)| 101.6| 102.6| 190 14 - - - - 2 131 155 4 19 | M16 | 6 | 4 2.09
100 114.3) 1154, 200, 16 - - - - 2 141 165 8 19 | M16 | 7 | 4 2.39
125 139.8| 141.2| 235 16 - - - - 2 176 | 200 8 19 | M16 | 7 | 4 3.23
150 | 165.2| 166.6| 265/ 18 | — - - - 2 206 | 230 8 19 | M16 | 7 | 5 4.41
(175)| 190.7| 192.1] 300 18 | - - - - 2 232 | 260 8 23 | M20 | 75| 5 5.51
200 | 216.3) 2180 320 20 | — - - - 2 252 | 280 8 23 | M20 | 85| 6 6.33
(225)| 2418| 2437 345 20 - - - - 2 277 305| 12 23 | M20 9|6 6.64
250 | 267.4| 2695 385 22 - - - - 2 317 345| 12 23 | M20 | 10 | 6 9.45
300 | 3185 321.0| 430 22 - - - - 3 360| 390| 12 23 | M20 | 10 | 6 | 10.30
350 355.6| 358.1| 480| 24 - - - - 3 403 | 435| 12 25 M22 | 12 | 7 | 14.00
400 | 406.4| 409.0| 540 24 - - - - 3 463 | 495| 16 25 | M22 | 12| 7 116.90
450 | 457.2| 460.0] 605| 24 | 40 | 495 | 500 | 5 3 523 | 555 | 16 25 | M22 | 12 | 7 |24.80
500 | 508.0| 511.0/ 655 24 | 40 | 546 | 552 5 3 573 | 605| 20 25 | M22 | 12| 7 ]26.90
550 | 558.8| 56204 720| 26 | 42 | 597 | 603 5 3 630| 665| 20 27 | M24 | 12 | 7 |34.10
600 | 609.6| 6130 770 26 | 44 | 648 | 654 | 5 3 680| 715| 20 27 | M24 | 12 | 7 | 37.50
650 | 660.4| 6640 825 26 | 48 | 702 | 708 | 5 3 735| 770 24 27 | M24 | 12 | 7 | 42.80
700 | 7112 7150| 875 26 | 48 | 751 758 | 5 3 785| 820 24 27 | M24 | 12 | 7 |45.40
750 | 762.0| 766.0] 945| 28 | 52 | 802 | 810 | 5 3 840 | 880 | 24 33 | M30 | 12 | 7 |57.40
800 | 8128| 8170 995| 28 | 52 | 854 | 862 | 5 3 890 | 930 | 24 33 | M30 | 13| 8 |60.80
850 | 8636| 8680 1045| 28 | 54 | 904 | 912 | 5 3 940 | 980 24 33 | M30 | 13| 8 [63.50
900 | 9144 919.0| 1095| 30 | 56 | 956 | 964 | 5 3 990 | 1030 | 24 33 | M30 | 13| 8 |75.30
1000 | 1016.0| 1021.0| 1195| 32 | 60 | 1058 | 1066 5 3 1090 | 1130 | 28 33 | M30 | 14| 9 [88.50
*(1100)| 1117.6| 1123 | 1305| 32 - - - - 3 1200 | 1240 | 28 33 | M30 | — | — -
*1200| 1219.2| 1225 | 1420| 34 - - - - 3 1305 | 1350 | 32 33 | M30 | — | — -
*1350| 1371.6 - 1575 | 34 - - - - 3 1460 | 1505 | 32 33 | M30 | - | — -
*1500| 1524.0 - 1730 | 36 - - - - 3 1615 1660 | 36 33 | M30 | — | — -
Notes:

(1) Flanges of parenthesized nominal diameter had letter not be used.
(2) The facing of flanges shall conform to KS B1519(JIS B2202) 1987.
(3) Nominal diameter over 1000 is manufacturer’ s standard(*).

30 www.koreafitting.co.kr / Tel. 051. 312. 9941




10K

KS B 1503 / JIS B 2220

NOMINAL SIZE 10—225mm

NOMINAL SIZE 250—-1000mm

W T N e N
- , ! )
[ | || ~ _LE | tl) ij T (T
NI T — VR e N
f | S—we | DI ! | = 4 ] | FF
RF ‘ ' do ! FF Al e g —] )
k g 1 C
D | D !
C |
Outside | Inside | Outside Sectional Dimensions of Flange Dia. of Bolt - Welding
: . . ! . . omi Approx.
Nominal| Dia. pf Dia. of | Dia. of Rad— |Raised Dia.of | Dia.of Hol nal Weight
Bore of | Appli~ | Flange | Flange Dia. of Hub | ~29~ |R9S€C paised| Bolt [Number| MO'€ -
Flange | Cable t T us |Face ' "7l e | Of Bolt | Dia. | Bolt w1 | w2 (Kg)
Pipe Holes Size
do D a b r f g € h
10 17.3 178 90| 12 - - - - 1 46 65 4 15 | M12 | 5| 25| 052
15 217 22.2 95| 12 - - - - 1 51 70 4 15 | M12 | 5| 3| 057
20 27.2 27.7| 100 14 - - - - 1 56 75 4 15 | M12 | 5] 3| 073
25 34.0 345| 125| 14 - - - - 1 67 90 4 19 [ M16 | 5| 3] 1.13
32 42.7 432 | 135 16 - - - - 2 76| 100 4 19 | M16 | 6| 3| 1.48
40 48.6 491 140 16 - - - - 2 81| 105 4 19 | M16| 6| 3| 156
50 60.5 61.1 155| 16 - - - - 2 96| 120 4 19 | M16| 6| 3| 188
65 76.3 771 175] 18 - - - - 2 116 140 4 19 | M16 | 65| 4| 26
80 89.1 90.0| 185 18 - - - - 2 126 | 150 8 19 | M16 | 65| 4 | 2.61
(90) | 101.6| 1026| 195/ 18 - - - - 2 136| 160 8 19 | M16 | 65| 4| 276
100 | 1143| 1154 210| 18 - - - - 2 151 175 8 19 | M16 | 7| 4| 3.14
125 | 1398| 141.2| 250/ 20 - - - - 2 182 210 8 | 23 | M20 | 75| 4| 477
150 | 165.2| 166.6| 280| 22 - - - - 2 212 240 8| 23 |M20| 8| 5634
(175)| 190.7| 192.1| 305 22 - - - - 2 237| 265 12 | 28 | M20| 9| 5682
200 | 216.3| 218.0| 330| 22 - - - - 2 262 290 12 | 23 | M20 | 9| 6| 753
(225)| 2418| 2437| 350| 22 - - - - 2 282 310 12 | 23 |M20| 9| 6| 7.74
250 | 2674 | 2695| 400| 24 | 36 | 288 | 292| 6 2 324| 355| 12 | 25 | M22 | 10| 6 127
300 | 3185 | 321.0| 445 24 | 38 | 340 | 346| 6 3 368| 400 16 | 256 | M22 | 10| 6 138
350 | 3556 358.1| 490| 26 | 42 | 380 | 386| 6 3 413 | 445 16 | 256 | M22 |12 | 7 182
400 | 406.4| 409 560| 28 | 44 | 436 | 442| 6 3 475 510 16 | 27 | M24 |12 | 7 |252
450 | 4572 | 460 620| 30 | 48 | 496 | 502| 6 3 530 | 565| 20 | 27 | M24 | 14| 8 |33
500 | 508.0| 511 675 30 | 48 | 548 | 554| 6 3 585| 620 20 | 27 | M24 | 14| 8 376
550 | 5588 | 562 745 32 52 | 604 | 610| 6 3 640 680| 20 | 33 | M30 | 15| 9 497
600 | 609.6| 613 795 32 52 | 656 | 662| 6 3 690| 730| 24 | 33 | M30 | 16 | 10 |52.6
650 | 660.4| 664 845| 34 | 56 | 706 | 712| 6 3 740 780| 24 | 33 | M30 | 16 | 10 |60.6
700 | 7112 715 905| 34 | 58 | 762 | 770| 6 3 800| 840| 24 | 33 | M30 | 17 | 10 |70.6
750 | 762.0| 766 970 36 | 62 | 816 | 824| 6 3 855| 900| 24 | 33 | M30 | 18 | 11 |858
800 | 8128 | 817 | 1020| 36 | 64 | 868 | 876 6 3 905 | 950 28 | 33 | M30 | 19| 12 |91.2
(850)| 863.6 | 868 | 1070| 36 | 66 | 920 | 928 6 3 955 | 1000 | 28 | 33 | M30 | 19 | 12 | 98.6
900 | 9144 | 919 | 1120| 38 | 70 | 971 | 979 6 3 |1005 | 1050| 28 | 33 | M30 | 22 | 14 |109
1000 | 1016.0 | 1021 1235| 40 | 74 1073 | 1081 6 3 |1110 | 1160 28 | 39 | M36 | 22 | 14 |133
*(1100)| 1117.6 | 1123 | 1345| 42 | 76 - - - 3 |1220 | 1270| 28 | 39 | M36 | — | — -
*1200( 1219.2 | 1225 | 1465| 44 | 78 - - - 3 132511380 32 | 39 | M36 | — | — -
*1350| 1371.6 - 1630 | 48 | 82 - - - 3 |1480 | 1540| 36 | 45 | M42 | — | — -
*1500| 1524.0 - 1795 50 | 90 - - - 3 |1635|1700| 40 | 45 | M42 | — | - -
Notes:

(1) Flanges of parenthesized nominal diameter had letter not be used.

(2) The facing of flanges shall conform to KS B1519(JIS B2202) 1984,
(3) Nominal diameter over 1000 is manufacturer’ s standard(*).
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16 K

KS B 1503 / JIS B 2220

NOMINAL SIZE 10-600mm

ey

NOMINAL SIZE 650—1200mm

Welding | |
— N TN
—|_|/ H I \I/r S * | | l/r =T *
T et e < B (I — N
f T | : X Welding T } B mn
RF ‘ I do | FF | do |
[ g g |
C C
D I D
*The surface finish(~)
is in the case of die forging.
. ; : Sectional Dimensions of Flange Bolt Hole .
Norminal %L.”S'df 'g}jd; %Lf;s'i? Saor | Bl Noml'_ Approx.
ia. 0 : . : L na .
2060 | gigel | Flnge | Flange | | | Diaoffub | a0 | X9 Raised | Cicle [\ FOS | gy | Welgh
% Pipe Face | dia. |© ell ’ Size (Ka)
Holes
do D a b r f g c h
10 17.3 17.8 90 | 12 16 26 28 4 1 46 65 4 15 [M12 0.52
15 21.7 22.2 95 | 12 16 30 32 4 1 51 70 4 15 |M12 0.58
20 27.2 277/ 100 | 14 20 38 42 4 1 56 75 4 15 |[M12 0.75
25 34.0 345 125 | 14 20 46 50 4 1 67 90 4 19 |M16 1.16
32 42.7 432 135 | 16 22 56 60 5 2 76 100 4 19 |M16 1.53
40 48.6 491 140 | 16 | 24 62 66 5 2 81 105 4 19 [M16 1.64
50 60.5 61.1| 155 | 16 | 24 76 80 5 2 9% | 120 8 19 [M16 1.83
65 76.3 771 175 | 18 26 94 98 5 2 116 140 8 19 [M16 2.58
80 89.1 90.0 200 | 20 28 108 112 6 2 132 160 8 23 |M20 3.66
(90) | 1016| 1026/ 210| 20 | 30| 120 | 124 6 2 145 170 8 23 |M20 3.95
100 114.3| 1154 225 | 22 34 134 138 6 2 160 185 8 23 |M20 4,94
125 139.8| 1412 270 | 22 34 164 170 6 2 195 225 8 25 |M22 7.00
150 165.2| 166.6| 305 | 24 38 196 202 6 2 230 260 | 12 25 |M22 9.62
200 216.3] 218.0| 350 | 26 40 244 252 6 2 275 305 12 25 |M22 12.1
250 267.4| 2695 430 | 28 44 304 312 6 2 345 380 | 12 27 |M24 20.0
300 | 3185 321.0/ 480 | 30 | 48| 354 | 364 8 3 395 | 430 | 16 27 |M24 24.4
350 355.6| 358.1] 540 | 34 52 398 408 8 3 440 480 | 16 33 |M30X3 35.0
400 406.4| 409.0/ 605 | 38 60 446 456 10 3 495 540 | 16 33 |M30X3 46.2
450 45721 460.0] 675 | 40 64 504 514 | 10 3 560 605 | 20 33 |M30X3 61.9
500 | 508.0f 5110/ 730 | 42 | 68| 558 | 568 | 10 3 615 | 660 | 20 33 |[M30X3| 73.25
(550) | 558.8| 562.0/ 795| 44 | 70| 612 | 622 | 10 3 670 | 720 | 20 39 |[M36x3| 88.1
600 609.6| 613.0] 845 | 46 74 666 676 10 3 720 770 | 24 39 |M36X3 98.8
(650) 660.4| 664 895 | 48 77 704 726 10 5 770 820 | 24 39 [M36X3| 101
700 711.2) 715 960 | 50 80 754 776 10 5 820 875 | 24 42 M39X3| 120
(750) | 762.0/ 766 | 1020 | 52 | 83 | 806 | 832 | 10 5 880 | 935 | 24 42 |IM39X3| 141
800 | 8128 817 | 1085 | 54 | 86| 865 | 885 | 10 5 930 | 990 | 24 48 |M45X3| 161
(850) 863.6| 868 1135 | 56 89 916 936 10 5 980 | 1040 | 24 48 |M45X3| 177
900 | 914.4| 919 1185 | 58 93 968 986 10 5 1030 | 1090 | 28 48 |M45X3| 191
1000 | 1016.0| 1021 1320 | 62 99 | 1070 | 1098 | 12 5 1140 | 1210 | 28 56 |M52X3| 230
(1100) | 1117.6| 1123 1420 | 66 | 105 | 1180 | 1200 | 12 5 1240 | 1310 | 32 56 |M52X3| 289
1200 | 1219.2| 1225 15630 | 70 | 112 | 1282 | 1302 12 5 1350 | 1420 | 32 56 |M52X3| 348
Notes:

(1) Flanges of parethesized nominal diameter had better not be used.

(2) The facing of flanges shall conform to KS B1519 (JIS B2202) 1984.
(3) The dimension of flange of 650A and larger in nominal sizes excluding 850A, are in accordance with the nominal
pressure 25 BAR specified in 1IS02084—1974,
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20K

KS B 1503 / JIS B 2220

TYPE A TYPE B TYPE C
NOMINAL SIZE 10-50mm NOMINAL SIZE 10—-50mm NOMINAL SIZE 65—-600mm
Pa ®a
@S @S
" ! " !
. t'—l:l:‘gjcpb | b .
[ . —JF A : A
[ Jon e oo | |on MR odo @h ‘ 35° &Eq)d
@g ®S2 l«— @do
@ ®
z o0 % L % o
@D @D
*The surface finish(~) is in the case of die forging.
; . Sectional Dimensions of Flange Bolt Hole Reference
Nominal %Q;Sid? g]izldgf %?;Slgfe Dia.of | Inside | Bolt Nor;}i_ ADDIOX.
ia. o : : - ! n :
'B:?arﬁg‘;f Steel | Flange | Flange el T Dia. of Hub Easd_ E:és:d Raised| Dia, of Cirple ’\g]fn;zﬁr 'El)?ale Bolt stlmlsal nl| V\ﬁg)ht
Pipe Face |Flange | dia. " | Size 9
Holes
do D al|b|r f g d c h
10| 17.3| 178 90 (14|20 30| 32| 4 1 46 - 65 4 115 [M12 27| 412714 |—| 059
15| 21.7| 222 9514120 34| 36| 4 1 51 - 70 4 115 [M12 31 4/3114 |—| 065
20| 272| 277| 100|16|22| 40| 42| 4 1 56 - 75 4 | 15 [M12 37| 4/3714 |- 081
25| 340| 345| 125|16(24| 48| 50| 4| 1 67 - 90 4 119 M16 | 44| 4|44 145| -] 1.29
32| 427 | 432| 135|18|26| 56| 60| 5| 2 76 - 100 4 119 M16 | 52| 4/53|5 |—-| 1.60
40| 486 49.1| 140|18|26| 62| 66| 5| 2 81 - 105 4 119 M16 | 58| 4|59 |55|—| 1.69
50| 60.5| 61.1| 155|18|26| 76| 80| 5| 2 96 - 120 8 | 19 M16 | 70| 4|72 |55|—| 1.89
65| 76.3| 77.1| 175|20|30|100|104| 5| 2 116 | 659 140 8 |19 M16 | 94| 6| — | —|6] 260
80| 89.1| 90.0| 200|22|34|113[117| 6| 2 132 78.1| 160 8 | 23 M20 [107| 6| — | — | 6] 3.93
(90) | 101.6|102.6| 210|24|36|126|130| 6| 2 145| 90.2| 170 8 | 23 [M20 |120| 6| — | — | 6| 4.56
100 | 114.3 |115.4| 225|24|36|138|142| 6| 2 160 | 102.3 | 185 8 | 23 M20 [132| 6| — | — | 6| 5.13
125 | 1398 |141.2| 270|26|40|166|172| 6| 2 195 | 126.6 | 225 8 | 25 M22 |160| 7| — | — | 6| 830
150 | 165.2 |166.6| 305|28|42|196|202| 6| 2 230 | 1510 260| 12 | 25 M22 (186] 8| — | — | 6| 106
200 | 216.3|218.0| 350|30|46|244252| 6| 2 2751 1999 | 305| 12 | 25 M22 |237| 9| — | — | 6| 133
250 | 267.4|269.5| 430|34|52|304|312| 6| 2 345| 2488| 380 | 12 | 27 [M24 |290/10| — | — | 6| 234
300 | 3185|321.0| 480|36|56|354364| 8| 3 395| 2979 | 430| 16 | 27 M24 |345{11| — | — | 6| 27.7
350 | 355.6|358.1 | 540|40|62|398408| 8| 3 440| 333.4| 480| 16 | 33 |M30x3|384|12| — | — | 6| 39.2
400 | 406.4 |409.0| 605 |46|70| 446|456 10 | 3 495 | 381.0| 540| 16 | 33 |M30X3|437(13| — | — |7 | 54.2
450 | 457.2 |1460.0| 675|48|78|504 514 10| 3 560 | 431.8| 605| 20 | 33 |M30X3|490(15| — | — |7 | 71.7
500 | 508.0 |511.0| 730|50|84|558 568 | 10 | 3 615| 4826 | 660 | 20 | 33 |M30Xx3|544|16| — | — |7 | 86.2
(550) | 558.8 |562.0| 795|52|90|612|622| 10| 3 670 | 533.4| 720| 20 | 39 |M36X3|595|16| — | — | 7 |105
600 | 609.6 |613.0| 845|54|96|666|676| 10 | 3 720 | 5842 | 770 | 24 | 39 |M36%x3|646/18| — | — | 7 [119
*650 | 660.4 | 664 | 945 |60 5 790 850 | 24 | 48 M45X3
*700| 711.2| 715 | 995 |64 5 840 900 | 24 | 48 |M45%3
*750 | 762.0| 766 | 1080 |68 5 900 970 | 24 | 56 |M52X3
*800|812.8| 817 | 1140 |72 5 960 1030 | 24 | 56 |M52%3
*850 | 863.6 | 868 | 1200 |74 5 | 1020 1090 | 24 | 56 [M52x3
*900 (914.4 | 919 | 1250 |76 5 11070 1140| 28 | 56 |M52X3
Notes:

(1) Flanges of parenthesized nominal diameter had better not be used.
is an example of pipe thickness for schedule 40 for nominal diameter 400 and under, and for schedule 12.7mm

for 450 through 600 of KS D3562 and KS D3507 (JIS G3454, JIS G3456),
(3) The dimension of the notch (m, N, S1, S2) for welding can decided between concerned parties.
(4) Nominal diameter over 600 is manufacturer’ s standard.

)

o’

Q@ F D KOREA FITTING CO,, LTD. 33




30 K

KS B 1503 / JIS B 2220 / SLIP-ON

TYPE B TYPE C
NOMINAL SIZE 10-50mm NOMINAL SIZE 65—-400mm
| "\‘“’é—’_' | _ | \_\1&/\ | _
‘ | i ’H/Weldlng ‘ | g ’H/Weldmg
S1 Si
% |_my ¥ L | my
— AT x~ _ — AT x~
b * t T b 3* t T
[ 1 S.u E —— U
n} 29 f4 K ! T
‘ do ‘ 5 Q Welding
‘7 So—— d —»
g do |
[ | I g ol
c c
I D I D
: : Sectional Dimensions of Flange Bolt Hole Reference
Nominal oo SSIdi C[))gt3|dfe Nomi= Approx
Dia, of |Dia. of | Dia. o | paienq| Dia.of | Inside | Bolt nal ek
'E_Elore of Steel |Flange | Flange T Dia. of Hub Ezd Eaafeed Raised| Dia. of | Circle Nt:rgb(ler I-DI?;e Bolt s o | Wight
ange Pipe t Face | Flange | dia. of Boit " | Size m n (Kg)
Holes
do D a b r f g d c h
10 173 178 110 |16|24| 30| 34| 4| 1 52 - 75 4 119 M6 | —|—| =] —|—] 0.99
15 21.7| 222 115 [18|26| 36| 40| 5| 1 55 - 80 4 119 | M16 | 3114 40| 5 |—| 1.23
20 272 27.7) 120 [18|28| 42| 46| 5| 1 60 - 85 4 119 | M16 | 37/5 (44| 5 |—| 1.34
25 340 345 130 [20|30| 50| 54| 5| 1 70 - 95 4 119 | M16 | 44/6 |52 | 5 |—| 1.76
32 427 | 43.2) 140 |22|32| 60| 64| 6| 2 80 - 105 4 119 | M16 | 52/6|60| 5 |—| 2.15
40 486 | 491 160 [22|34| 66| 70| 6| 2 90 - 120 4 | 23| M20 | 58/6|66| 5 | —| 2.82
50 605| 61.1) 165 [22|36| 82| 86| 6| 2 105 - 130 8 | 19 | M16 | 706578 | 5 | —| 2.89
65 76.3| 77.1| 200 [26|40|102|106| 8| 2 130 65.9| 160 8 | 23 | M20 | 9619.5/94| 5 |6 | 470
80 | 89.1| 90.0| 210 |28|44|115|121| 8| 2 140 78.1| 170 8 | 23 | M20 |109195| — | — | 6| 5.36
(90) | 101.6|102.6| 230 |30|46/128|134| 8| 2 150 90.2| 185 8 | 25 | M22 [12219.5 — 6| 6.85
100 | 114.3 | 1154 240 3248|141 147 | 8| 2 160 | 102.3| 195 8 | 25 | M22 |135095 — | — | 6| 7.89
125 | 1398 (1412 275 |36|54|166 |172| 8| 2 195 | 126.6| 230 8 | 25 | M22 |16095| — | — |6 |11.4
150 | 165.2 |166.6| 325 |38|58|196|204| 8| 2 235 | 151.0| 275| 12 | 27 | M24 (18695 — | — |6 |16.7
200 | 216.3|218.0| 370 |42(64|248 |256| 8| 2 280 | 199.9| 320| 12 | 27 | M24 |237195| — | — | 6 |20.6
250 | 267.4|269.5| 450 |48(72|306|314| 10| 2 345 | 2488| 390| 12 | 33 | M30 [290/10| — | — | 6 | 36.1
300 | 318.5|321.0| 515 |52(78|360|370| 10| 3 405 | 297.9| 450| 16 | 33 | M30 [345/12| — | — | 6 49.9
350 | 355.6|358.1| 560 |54(84|402 412 | 12| 3 450 | 333.4| 495| 16 | 33 | M30 (383/13| — | — | 6 |61.2
400 | 406.4 |409.0| 630 |60(92|456 468 | 15| 3 510 | 381.0| 560| 16 | 39 | M36 (435/14| — | — | 7 |85.2
Notes:

(1) Flanges of parenthesized nominal diameter had better not be used.
is an example of pipe thickness for schedule 40 of KS D3562 and KS D3507 (JIS G3454, JIS G3456).
if required, purchaser can specify for other pipe wall thickness.

(2) “d

(3) This diameters of bolt holes(h) shall be in accordance with Class 3 of KS B1007 (Grade 3 of JIS B1001) where the

nominal designation of screw thread of bolt is not more than M16, and in accordance with Class 2 of KS B1007

(Grade 2 of JIS B1001) where the nominal designation of screw thread of bolt is not less than M30X 3.

(4) The dimension of the notch (m, n, S1, S2) for welding can decide between concerned parties agreement between
parties concerned.
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TOLERNACE FOR PIIPE FLANGES
KS B 1502 / JIS B 2203

SOLID SLIP—ON WELDING NECK TYPE OF GASKET SURFACE
-

MALE & TONGUE &
FEMALE TYPE GROOVE TYPE
g Surface e & Demensional f Surface e & Demensional
Flange Section Cendition Basic Size Tolerance Flange Section Cendition Basic Size Tolerance
300 & below + Not Bolt Hole| Pitch of Hole p| Drilling Hole - + 05
As over 300 thru 600 Specified 220 & below +2,0
Forged over 600 thru 1000 =20 As over 220 thru 450 +3,0
; (1) over 1000 thru 1500 + Not Slio-on over 450 thru 650 +4,0
ouice over 1500 Specified ~3.0 cengele) | (. | _ower60gso | 6.0
0 300 & below + 1 ‘ and over 850 thru 1000 +7,0
over 300 thru 600 +15 Dia. of Weldin over 1000 +80
Finish over 600 thru 1000 2 Hub Neck 9 220 & below +1,0
over 1000 thru 1500 * 2.5 HZ‘;ge over 220 thru 450 +15,0
over 1500 +3 - over 450 thru 650 +20
16 & below T (a1) Finish over 650 thru 850 | +2.5,0
over 16 thru 63 +15 over 850 thru 1000 +3,0
Solid As over 63 thru 125 +2 over 1000 +35,0
flange Forged over 125 thru 150 +25 500 & below + 03
d2) (1) over 250 thru 500 +3 Ct,C2 Finish over 500 thru 1000 +0.35
over 500 thru 1000 t4 C3,C4 over 1000 thru 1500 + 04
over 1000 +5 over 1500 +05
100 & below + 05,0 Gasket s Finish 8 & below +02
inside| Slip—on over 100 thru 400 +1,0 Seat ' over 8 + 0.25
Dig Flange over 400 thru 600 +15,0 200 & below + 0.8
q & over 600 thru 800 +2,0 Finish over 200 thru 650 +09
0 over 800 thru 1000 |+ 25,0 9 over 650 thru 1000 | = 1
Finish over 1000 +3,0 over 1000 t1.2
100 & below 0,-05 One—side 20 & below +150
Welding over 100 thru 400 0,1 Finieh over 20 thru 50 +2.0
Neck over 400thru600 | 0, 1.5 Thickness ¢ nis over 50 thru 100 +3.0
Flange over 600 thru 800 0,-2 Both=side 20 & below +1,0
d over 800 thru 1000 0,-25 Einish over 20 thru 50 +15,0
over 1000 0,-3 S over 50 thru 100 +2.0
Bolt Bolt Circle over 250 thru 550 + 06 Hub | Pipe Finish over 50 thru 100 t+15
oo | D@ over 550 thru 950 +08 Height| Inserted over 100 thru 200 £2
%l over 950 thru 1350 | = 1 T | Fancewin ™ over 200 & below 12,0
over 1350 +15 pi%ewe © S over 200 thru 300 +3,0
Notes:

(1) This dimensional tolerance applies to the machined surface, as required.
(2) This dimension d has been specified only for the flange, of which the bore part is cylindrical in shape.

Remarks :

(1) The dimensions d of bore part of the solid flanges with surface, as forged of valves, pumps, etc. are allowed up to
plus 100% of the above dimensional tolerance. Provided that the required thickness shall be free from its influence.

(2) The thickness of flange of valve and the like, of which the dimension between flange faces is limited to a fixed value,
are allowed up to plus 100% of the above dimensional tolerance in the column of thickness.

(3) In the case of spot facing of the single surface finishing, the thickness of spot facing is allowed up to 70% of the
dimensional tolerance in the above column of thickness in negative side.

(4) The chain double—dashed lines in the figures of solid flange and socket welding type flange illustrate the cases of
large raised face flange.
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MATERIAL SPECIFICATIONS (ks/Jis)

CHEMISTRY MECHANICAL PROPERTIES
Code Materal Spec Y-S% | T-S% EL RED
Oy 10y H
C% Si% Mn P S Ni Cr Mo (N/mf) (N/mf) min% | min% HB
KS D 3503 16mm below - — — 5”8; 318; - — — gl'l'; 400-510 17 — _
S=dt0 rr.lax rr;ax min
16mm~~40mm - - - - - - 400-510 21 - -
IS G 3101 0.05 0.05 235
SS400 _ _ _ max max _ _ B min - _ _
40mm over 0.05 0.05 215 400-510 23
max min max max min
g Js Gatog | 20mmbelow | 553 25xc | 0035 | 0.035 o35 | 400-510 | 22
B SM400A max _ min | max | max a _ _ min _ a _
S0mm over | 55 25xc | 0035 | 0.035 215 | 400510 1 24
1 max max 0.60 max max min
5 | uscsios S0mm below |50 | 035 | —1.40 | 0035 | 0,035 | - - o35 | 400-510 | 22 - -
SM400B max max | 0.60 | max max min
3 : - - - — - -
Sommover | 055 | 035 | —1.40 | 0.035 | 0.035 215 | 400510 1 24
/ KS D 3752 SM20C 0.18 0.15 0.30 max max _ _ _ min 202 o8 _ 114
JIS G 4051 S20C ~0.23 | ~0.35 | ~0.60 | 0.030 | 0.035 245 ~153
J KS D 3752 SM25C 0.22 0.15 0.30 max max _ _ _ min 241 57 _ 121
é JIS G 4051 S25C ~0.28 | ~0.35 | ~0.60 | 0.030 | 0.035 265 ~183
KS D 3710 SF440A max 0.15 0.30 max max min min
5 JIS G 3201 SFA40A 060 | ~0.50 | ~1.20 | 0.030 | 0.035 205 | 4407540 1 24 A ERTS
2 KS D 4122 SF490A max 0.15 0.30 max max mmin min
2 JIS G 3201 SFA90A 060 | ~050 | ~1.20 | 0.030 | 0.035 245 | 4907890 | 22 O 1 3
2 -
KS D 4122 SFVC1 max max 0.40 max max _ B B min . _
¢ JIS G 3202 SFVCH 030 | 035 | ~1.35| 0030 | 0.030 205 | 4107960 | 21 38
KS D 4122 SFVC2A max max 0.41 max max min
JS G 3201 SFVC2A 035 | 035 | ~1.10| 0.030 | 0.030 245 | 49076401 18 33
KS D 4123 SFVA F1 max max 0.80 max max 0.45 min
JIS G 3203 SFVA F1 030 | 035 | ~0.90 | 0.030 | 0.030 ~065 | 275 | 4807660 | 18 35
KS D 4123 SFVA F11A max 0.50 0.30 max max _ 1.0 0.45 min 480660 18 35 _
JIS G 3203 SFVA F11A 0.20 ~1.0 | ~0.80 | 0.030 | 0.030 ~1.15 | ~0.65 275
KS D 3705 STS 304 max max max max max 8.0 18.0 _ min min 20 _ max
JIS G 4304 SUS 304 0.08 1.0 2.0 0.045 | 0.03 | ~10.5 | ~20.0 205 520 187
KS B KS D 3705 STS 316 max max max max max 10.0 16.0 2.0 min min 20 _ max
15/06 JIS G 4304 SUS 316 0.08 1.0 2.0 0.045 | 0.03 | ~140 | ~180 | ~3.0 205 520 187
JS B KS D 3705 STS 304L max max max max max 9.0 18.0 _ min min 20 _ max
2220 JIS G 4304 SUS 304L 0.03 1.0 2.0 0.045 0.03 ~13.0 | ~20.0 175 480 187
KS D 3705 STS 316L max max max max max 12. 16.0 2.0 min min 20 _ max
JIS G 4304 SUS 316L 0.03 1.0 2.0 0.045 | 003 | ~150 | ~180 | ~3.0 175 480 187
KS B1503 JIS B2220(2001)
Rolling Steel Forging Steel Rolling Steel Forging Steel
Type of Materials Remark
Code Material Code Code Material Code Code Material Code Code Material Code
KS D 3503 SS400 KS D 3701 SF390A JIS G 3101 SS400 JIS G 3201 SF390A
Carbon Steel KS D 3752 SM20C KS D 4122 SFVC1 JIS G 4051 S20C JIS G 3202 SFVCH
arbon Stee
KS D 3752 SM25C KS D 3701 SF440A JIS G 4051 S25C JIS G 3201 SF440A
KS D 4122 SFVC2A JIS G 3202 SFVC2A
Molybdenum Steel KS D 4123 SFVAF1 JIS G 3203 SFVAF1
Crommolybdenum Steel KS D 4123 SFVAF11A JIS G 3203 SAVAF11A
KS D 3705 STS304 JIS G 4304 SUS304
JIS G 3214 SUSF304
KS D 3698 STS304 JIS G 4305 SUS304
KS D 3705 STS316 JIS G 4304 SUS316
JIS G 3214 SUSF316
Stainless KS D 3698 STS316 JIS G 4305 SUS316
Steel KS D 3705 STS304L JIS G 4304 SUS304L
JIS G 3214 SUSF304L
KS D 3698 STS304L JIS G 4305 SUS304L
KS D3705 STS316L JIS G 4304 SUS316L
JS G 3214 SUSF316L
KS D 3698 STS316L JIS G 4305 SUS316L
KS B1506(2000)
) . MATERIALS
Nominal Pressure Type of Flange Type of Materials -
Code Material
. STS 304
10K Slip—on Flange . KS D 3705 STS 316
20K Blind Flange Stainless Steel
30K W/N Flange KS D 3698 STS 304L
STS 316L
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FLANGE
SPECIFICATIONS

DIN

oBar

10Bar
16Bar
25Bar
40Bar

38P
39P
40P
41P
42P
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6 BAR

DIN 2573 SLIP-ON FLANGES
DIN 2527 BLIND FLANGES

DIN 2631 WELDING NECK FLANGES
WELDING NECK

=

‘{*s SEE DIN 2559
| v
| a
Yy Ny
| N \/ ‘T
| o | ;
A : -
| a |
Kg
D
Bore Common Dimension Hub R[?;Sé%d Drilling wAe%pﬁﬁﬁg)
m d1 | D [Welm snt;— — o | T s s | r |2 aalr boet| & |oe PN
Bore A9, | “on | Bind ~ Bolt Bolt
10 H7pw— 75 |12 | 12| 12 |50 | 28 551 18| 4 | 6 |35 | 2 | 4 |MIO| - |115]0363/0.335
15 | 50.w— 80 |12 | 12| 12 55 | 30 50120 | 4 | 6 |40 | 2 | 4 |MO| - |115]0410/03%2
20 Sogw—{ 90 | 14| 14| 14 |65 | 32 2123 4|6 |50 | 2| 4 |MO| - |115/0600 059
25 (33— 100 | 14 | 14 | 14|75 |35 (50 26| 4 | 6 | 60| 2 | 4 |MIO| - |115 0740|0747
32 e 120 | 14| 16| 14| 90 | 35 2266 | 6 70| 2| 4 |M2[(1/2)] 14119105
40 [ge3w— 130 | 14 | 16 | 14 (100 |38 (2526 6 | 7 | 80 | 3 | 4 |Mi2|(1/2)] 14 | 139 1.18
50 (glow—| 140 | 14 | 16 | 14 | 110 | 38 29 6 | 89| 3| 4 |M2[(1/2) 14153134
65 |761% | 160 | 14 | 16 | 14 | 130 | 38 | 88 | 29| 6 | 9 |110| 3 | 4 |[M12|(1/2)| 14 | 189 | 1.67
80 |889% | 190 | 16 | 18 | 16 | 150 | 42 |102| 32| 8 | 10 |128| 3 | 4 |Mmi6|(5/8)| 18 | 298 | 271
100 ({yags1 210 | 16 | 18 | 16 | 170 | 45 45536 | 8 | 10 | 148 3 | 4 |Mi6|(5/8)| 18 |3.46 324
125 {30 240 | 18 | 20 | 18 | 200 | 48 8140 8 | 10 |178] 3 | 8 | MI6|(5/8)] 18 | 460 | 4.49
150 (oggw 265 | 18 | 20 | 18 | 225 | 48 [qf51 45 | 10 | 12 202 3 | 8 |Mi6|(5/8)| 18 | 522515
200 510w 320 | 20 | 22 | 20 [280 | 55 |50 59 | 10 | 15 | 258 | 3 | 8 | M6 |(5/8)| 18 | 7.15 | 7.78
250 sofw— 375 | 22 | 24 | 22 [335| 60 |55 62 | 12 | 15 |312| 3 | 12 |MI6 |(5/8)| 18 | 961 | 108
300 3355w 440 | 22 | 24 | 22 [395| 62 [go- 74| 12 | 15 | 365 | 4 | 12 |M20 |(3/4)| 23 | 126 | 140
350 [2067 1 400 |22 | 26 |22 [aa5 | 62 [385 | 7| 12 | 15 [415| 4 | 12 [m0|(@3/4)] 23 | 156 | 16.1
400 29827 1 540 | 22 | 28 | 22 [495 | 65 | 438 | 7.1 | 12 | 15 [ 455 | 4 | 16 [ M0 |(3/4)] 23 | 184 183
500 (387 | 645 | 24 | 30 | 24 [600 | 68 | 538 | 7.1 | 12 | 15 | 570 | 4 | 20 [ M0 |(3/4)] 23 | 245 | 246
600 (867 1 755 | 24 | - | - [705| 70 [640| 7.1 | 12 | 16 [670 | 5 | 20 [mea[(e)] 27 | - | -
700 (2320 1 geo |24 | - | - [e10| 70 [7a0| 7| 12| 16 [775] 5 | 28 [meale)] 27| - | -
800 (81287 | g75 | 24 | - | - [0 | 70 [&a2| 71| 12 | 16 [es0| 5 |24 [mez| (1) 30| - | -
900 (427 [ 1075 | 26 | - | - [1020] 70 [9a2 | 7.0 [ 12 | 16 [980| 5 | 24 [mez| (1) |30 | - | -
1000 6™ | 1175 | 26 | - | - [1120] 70 [1045] 7.1 | 16 | 16 [1080] 5 | 28 [m2z| (1) [ 30 | - | -

Notes: *Out side diameter of pipe complies with ISO recommendation R64.
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10 BAR

DIN 2576 SLIP-ON FLANGES

DIN 2527 BLIND FLANGES

DIN 2632 WELDING NECK FLANGES

SLIP-ON BLIND
|~—d1—> “ d '.

dof—
i * kK h
[T [Tkt *
| | 24
|<— d4——| * I ds 1 f
Ko K¢
| D D
i ) Raised i Approx.
Bore Common Dimension Hub FaceFace Drilling Weight(kg)
Nom t NUT— Di
a um 1a.
el | e D oSS |gjng| k@ | T | d3 | s | r | o [d4| f |berof) of 62 | 20 | 250
Bore Negk on ~ Bolt Bolt
10 75w 9 | 14 | 14 | 14 | 60 | 35 (53 18| 4 | 6 | 40 | 2 | 4 |Mi2|(1/2)| 14 0163|0580
15 [Sooe— 95 | 14| 14| 14| 65| 35 (3020 | 4 | 6 | 45| 2 | 4 |Mi2|(1/2)| 14 0675|0648
20 (2o 105 | 16| 16 | 16 | 75 | 38 5o 23| 4 | 6 | 58| 2 | 4 |Mi2|(1/2)] 14 [0947 0952
30 22 .,
25 [35-w— 115 | 16 | 16 | 16 | 85 | 38 42— 26 | 4 | 6 | 68 | 2 | 4 |MI2|(1/2)] 14 | 1.14 | 114
32 [os— 140 | 16 | 16 | 16 | 100 | 40 21266 |6 | 78| 2 | 4 |Mi6|(58) 18| 166 169
40 oS 150 | 16 | 16 | 18 | 110 | 42 39126 | 6 | 7 |88 | 3 | 4 |MI6|(5/8)] 18 | 1.89 | 186
50 205w 165 | 18 | 18 | 18 |125| 45 229 | 6 | 8 |102| 3 | 4 |MI6|(5/8)] 18 | 251 | 253
65 (76.1% | 185 | 18 | 18 | 18 | 145 | 45 | 90 | 29 | 6 | 10 |122| 3 | 4 |M16|(5/8)| 18 | 300 | 306
80 (889" | 200 | 20 | 20 | 20 [ 160 | 50 | 105 (32 | 8 | 10 (138 | 3 | 8 |Mi6|(5/8)| 18 | 379 | 370
100 {oogs| 220 | 20 | 20 | 20 | 180 | 52 15136 | 8 | 12 | 158 | 3 | 8 |M16|(5/8) 18 | 420|462
125 ooow| 250 | 22 | 22 | 22 | 210 | 55 1234 40 | 8 | 12 | 188| 3 | 8 |Mi6|(5/8)| 18 | 571 | 630
150 {ogs= 285 | 22 | 22 | 22 | 240 | 55 qfo 45| 10 | 12 |212| 3 | 8 |M20 | (3/4)| 23 | 672 | 7.75
200 515+ 340 | 24 | 24 | 24 | 295 62 [52159 | 10 | 16 |268 | 3 | 8 | M20|(3/4)| 23 | 950 | 113
250 207 395 | 26 | 26 | 26 | 350 | 68 (551 63 | 12 | 16 320 | 3 | 12 | M0 |(3/4)| 23 | 125 | 147
318 335 .,
300 (335w 445 | 26 | 26 | 28 | 400 | B8 [aa2 7.0 | 12 | 16 |370| 4 | 12 |M20|(3/4)| 23 | 144 | 176
350 (52067 | 505 | 26 | 28 | 30 |460 | 68 |385| 7.1 | 12 | 16 |430| 4 | 16 |m20|(3/4)| 23 | 206 | 214
400 [2%847 | 565 | 26 | 32 | 32 |515| 72 |40 | 7.1 | 12 | 16 |482| 4 | 16 |m2a|(7/8)| 27 | 279 | 26.1
500 287 | 670 | 28 | 33 | 34 [620 | 75 [ 542 | 7.0 | 12 | 16 | 585 | 4 | 20 |m2a|(1/8) 27 | 411|347
600 130670 | 780 |28 | - | - |725| 80 62| 71| 12| 18 [ess| 5 | 20 |me7| (1) 30| - | -
700 (2327 1 895 |30 | - | - [es0| 80 [ 75480 | 12 | 18 |80| 5 | 24 [mer| (1) 30| - | -
800 (21287 | 1015 | 32 | - | - |950| 90 | 850 | 80| 12| 18 |905| 5 | 24 |mso[ti/e) 3 | - | -
900 (9429 | 1115 | 34 | - | - |1050] 95 | 950 [100| 12 | 20 [1005] 5 | 28 |m30|11/8) 33 | - | -
1000 187 | 1230 | 34 | - | - |1160| 95 1052|100 16 | 20 [1110] 5 | 28 |m33|11/4) 36 | - | -

Notes: *Out side diameter of pipe complies with ISO recommendation R64.
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16 BAR
DIN 2543 SLIP-ON FLANGES
DIN 2527 BLIND FLANGES

DIN 2633 WELDING NECK FLANGES
WELDING NECK

=

I SEE DIN 2559
| v
| a
o N\
| N \/ T
e
A ) '! *
Ko
D
Bore Common Dimension Hub R,?;SC%d Drilling w@%pﬁfiﬁg)
Nomi— t Num—|  Dia.
el | D V@g}: Sio[gng| KO | T | 63| s | 2l berf| - of | e
10 |15,% | 90 | 14| 14| 14 |60 | 35 | 52 | 18| 4 | 6 |40 | 2 | 4 |Mi2|(1/2)| 14 | 063 0580
15 20,4 | 95 |14 | 14 14|65 35 | 30 20| 4 | 6 | 45| 2 | 4 |M2|(1/2)| 14 072 |0648
20 |52g+ | 105 | 16| 16| 16| 75 | 38 | 5|23 | 4 | 6 |58 | 2 | 4 |Mi2|(1/2)] 14 | 101 0952
25 |97+ | 115 | 16| 16 | 16 |85 |38 | 42 26| 4 | 6 | 68| 2 | 4 M2 [(1/2)] 14 | 123 1.14
32 |55, | 140 | 16| 16| 16100 40 | Z |26 6 | 6 | 78| 2 | 4 |MI6|(58) 18 180 | 169
40 |4e5. | 150 | 16| 16| 16 | 110 42 | 8126 6 | 7 |8 | 3 | 4 |Mi6|(5/8) 18 209 | 186
50 |o0a+ | 165 | 18| 18 | 18 | 125 45 | 7229 | 6 | 8 |102| 3 | 4 |Mi6|(5/8) 18 288 | 253
65 (7617 | 185 | 18 | 18 | 18 | 145 | 45 | 90 |29 | 6 | 10 |122| 3 | 4 |M16|(5/8)| 18 | 366 | 3.06
80 |889% | 200 | 20 | 20 | 20 | 160| 50 | 105 |22 | 8 | 10 |138| 3 | 8 |Mmi6|(5/8)| 18 | 477|370
100 |55+ | 220 | 20 | 20 | 20 | 180 | 52 | 15> |36 | 8 | 12 |158| 3 | 8 |Mi6|(5/8) 18 | 565 462
125 | 1507+ | 250 | 22 | 22| 22 |210| 55 | 12|40 | 8 | 12 18| 3 | 8 |MI6|(5/8) 18 | 842|630
150 | 105, | 285 | 22 | 22 | 22 |240| 55 | 12|45 | 10 | 12 |212| 3 | 8 |M20 (3/4) 23 | 104 7.75
200 519+ | 340 | 24 | 24 | 24 |295| 62 | 522 59 | 10 | 16 (268 | 3 | 12 | M0 |(3/4)| 23 | 161 | 110
250 505+ | 405 | 26 | 26 | 26 | 355 | 70 | 500 | 63 | 12 | 16 [320 | 3 | 12 | M24 |(7/8)| 27 | 249 | 156
300 | 305 | 460 | 28 | 28 | 28 410 | 78 | 3| 74| 12 | 16 |378| 4 | 12 |M24|(7/8)| 27 | 351 | 220
350 | 3%67 | 520 | 30 | 30 | 30 | 470 | 82 |390 | 80 | 12 | 16 |438| 4 | 16 |M24 | (7/8)| 27 | 478 | 287
400 49547 | 580 | 32 | 32 | 32 |525| 85 |445 |80 | 12 | 16 |49 | 4 | 16 |M27| (1) | 30 | 635 | 363
500 (2987 | 715 | 34 | 36 | 34 |650 | 90 | 548 |80 | 12 | 16 | 610 4 | 20 | M30 (11/8) 33 1020 593
600 (307 | gao |36 | 40 | - [770| 95 |652| 88 | 12| 18 725 5 | 20 |M3(11/4) 3 | - | -
700 | 73127 | 910 | 36 | - | - |84 | 100 | 755 88| 12 | 18 |795| 5 | 24 |M33|(11/4) 36 - | -
800 81287 | 1025 | 38 | - | - | 950 | 105 | 855|100 | 12 | 20 | 900 | 5 | 24 |M36(138) 39 | - | -
900 |47 | 125 | 40 | -~ | ~ [ 1050 110 | 955 | 100| 12 | 20 1000 5 | 28 [m3s(138) 30 | - | -
1000 | 19167 | 1255 | 42 | - | - |1170 | 120 [1058|100| 16 | 22 [1115| 5 | 28 |M39(11/2) 42 | - | -
Notes: *Out side diameter of pipe complies with ISO recommendation R64.
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25 BAR

DIN 2544 SLIP-ON FLANGES

DIN 2527 BLIND FLANGES

DIN 2634 WELDING NECK FLANGES

—%—] | |-

d: ~———
o | [T
‘ | d—| * | d | ~h
Ko Ko
D D

Bore Common Dimension Hub R'Tz:giggd Drilling A géoh)%
Nomi— t Num— Dia.
el | D \ﬁ%g: I gipq| K | T |93 | s | v o lda] borof| ol | DN | o
10 Ho5s— 9 | 16| 16 | 16 | 60 | 35 (55— 18| 4 | 6 | 40 | 2 | 4 |M12[(1/2)] 14 | 072|066t
15 (500w 95 | 16 | 16 | 16 | 65 | 38 9020 | 4 | 6 |45 | 2 | 4 |Mi2|(1/2)| 14 | 081 |0746
20 (52gw— 105 | 18| 18| 18 | 75 | 40 5023 | 4 | 6 | 58| 2 | 4 |MI2|(1/2)] 14| 124106
25 (97w 115 | 18| 18 | 18 | 85 | 40 45126 | 4 | 6 |68 | 2 | 4 |MI2[(1/2)| 14 | 138 1.29
32 ‘o 140 | 18 | 18 | 18 [ 100 | 42 2526 6 | 6 | 78| 2 | 4 |MI6|(5/8)| 18 | 203 | 188
40 yg3e— 150 | 18 | 18 | 18 | 110 | 45 39— 26| 6 | 7 |8 | 3 | 4 |MI6|(5/8) 18 | 235|234
50 255w 165 | 20 | 20 | 20 | 125| 48 (G229 | 6 | 8 |102| 3 | 4 |Mi6|(5/8)| 18 | 320 282
65 7617 | 185 | 22 | 22 | 22 |145| 52 | 90 |29 | 6 | 10 |122| 3 | 8 |Mi6|(5/8)| 18 | 429 | 3.74
80 (8897 | 200 | 24 | 24 | 24 | 160 | 58 | 105 | 32 | 8 | 12 | 138| 3 | 8 |Mi6|(5/8) 18 |588 | 475
100 (oosw 235 | 24 | 24 | 24 | 190 | 65 15136 | 8 | 12 | 162| 3 | 8 |M20|(3/4)] 23 | 7.54| 652
125 30w 270 | 26 | 26 | 26 | 220 | 68 12> 40 | 8 | 12 |188| 3 | 8 |M24|(7/8) 27 | 108 | 907
150 (12gg%| 300 | 28 | 28 | 28 | 250 | 75 155145 | 10 | 12 |218| 3 | 8 |M24 |(7/8)| 27 | 145118
200 (512w 360 | 30 | 30 | 30 |310| 80 5o 63 | 10 | 16 | 278 | 3 | 12 |M24|(7/8)| 27 | 223|170
250 50T 425 | 32 | 32 | 32 | 370 | 88 |5e5 74 | 12 | 18 335 3 | 12 |M27| (1) | 30 | 335 | 244
300 |29 | 485 | 34 | 34 | 34 430 o2 35180 12| 18 |35 4 | 16 |m27| (1) | 30 | 463312
350 [ooo® 9| 555 | 33 | 33 | 38 | 490 | 100|398 | 80 | 12 | 20 |450| 4 | 16 |Mm30 (11/8) 33 | 680|450
400 [99047 | 620 | 40 | 40 | 40 |50 | 110|452 | 88 | 12 | 20 |505| 4 | 16 |m33(11/4) 36 | 697|587
500 [208° | 730 | 44 | 44 | 44 660 | 125|658 100 12 | 20 |615| 4 | 20 |m33(11/4) 36 [1380] 86.1
600 09960 | gus | 45 | - | - | 770 | 125|660 [11.0] 12 | 20 [720| 5 | 20 [ma3s|13m) 39 | - |1010
700 [ 2212 9s0 | 46 | - | - [e75 | 125] 760 125 12 | 20 |820| 5 | 24 |m39[11/2) 42 | - |1340
800 (21287 1085 | 50 | - | - | 990 | 135 | 865|142 | 12 | 22 | 930 | 5 | 24 [mas|13/4) a8 | - [1830
900 [ J447 ] 1185 | sa | — | - |1000| 145 | 968 | 160 | 12 | 24 [1030| 5 | 28 [mas|(13/4) a8 | - [2320
1000 12189 | 1300 | 58 | ~ | - 1210|155 |1070| 175 | 16 | 24 |1140] 5 | 28 |Ms2| (2) | 56 | - [3020

Notes: *Out side diameter of pipe complies with ISO recommendation R64.
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40 BAR
DIN 2545 SLIP-ON FLANGES
DIN 2527 BLIND FLANGES

DIN 2635 WELDING NECK FLANGES

WELDING NECK

o

SLIP-ON

|~—d1—>

~———__

I«:;——I

I P SEE DIN 2559 0

| v

| a

n : D —E . BLIND
I ¢|’3 I, | e L ) <yt
I . | k e [T
K¢ K¢
D D
SIZE Common Dimension Hub Rla:gicsgd Drilling %355%

Nomi— t Num—|  Dia.
el | oar | o ﬁgg; Sioging| k0 | T |03 | s | 1 2l borof| ol | ds | DI
10 355 9 | 16 | 16 | 16 | 60 | 35 5o~ 18| 4 | 6 | 40 | 2 | 4 |M12[(1/2)| 14 | 072|066t
15 (50— 95 | 16 | 16 | 16 | 65 | 38 99— 20 | 4 | 6 | 45 | 2 | 4 |Mi2|(1/2)| 14 | 081 0746
20 |Sogwy— 105 | 18| 18| 18|75 | 40 (5023 | 4 | 6 | 58| 2 | 4 M2 |(1/2)] 14 | 124|106
25 57w 115 | 18 | 18 | 18 | 85 | 40 (25 26| 4 | 6 | 68| 2 | 4 |M2|(1/2)] 14 | 1.38 | 129
32 354w 140 | 18 | 18 | 18 | 100 | 42 (25 26| 6 | 6 | 78| 2 | 4 |MI6|(5/8)| 18 | 203 | 188
40 G55+ 150 | 18 | 18 | 18 | 110| 45 (-2 26| 6 | 7 |88 | 3 | 4 |Mi6|(5/8)| 18 | 235 | 233
50 255w 165 | 20 | 20 | 20 | 125| 48 (L5 29| 6 | 8 [102| 3 | 4 |MI6|(5/8)| 18 | 32 | 282
65 |761% | 185 | 22 | 22 | 22 | 145 52 | 90 | 29| 6 | 10 |122| 3 | 8 |M16/|(5/8)] 18 | 429|374
80 (889% | 200 | 24 | 24 | 24 [ 160 | 58 | 105| 32| 8 | 12 [138| 3 | 8 |M16|(5/8)| 18 | 588|475
100 Hoggs| 235 | 24 | 24 | 24 | 190 | 65 150136 | 8 | 12 |162| 3 | 8 |M20|(3/4)| 23 | 754 652
125 (357w 270 | 26 | 26 | 26 | 220 | 68 [{o>- 40 | 8 | 12 | 188 3 | & |M24 (7/8)| 27 | 108 | 907
150 Hoggw| 300 | 28 | 28 | 28 | 250 | 75 ({55 45| 10 | 12 |218| 3 | 8 |M24|(7/8)| 27 | 145 | 118
(175) ) g 350 | 32 | 32 | 32 [ 205 82 (51> 56| 10 | 15 260 3 | 12 |M27| (1) | 30 | 221|182
200 55| 375 | 34 | 34 | 34 | 320 | 88 [5,q 63 | 10 | 16 | 285 3 | 12 |M27| (1) | 30 272215
250 (557w 450 | 38 | 38 | 38 | 385|105 500 7.1 | 12 | 18 |345| 3 | 12 | M30|(11/8) 33 | 438 | 349
300 (218 | 515 | 42 | 42 | 42 | 450 | 115|325 80 | 12 | 18 410 | 4 | 16 |M30(11/8) 33 | 633497
350 [20067) | 530 | 46 | 46 | 46 | 510 | 125|408 | 88 | 12 | 20 [465 | 4 | 16 |M33[11/4) 36 | 895 | 681
400 [49547 | 660 | 50 | 50 | 50 | 585 | 135 | 462 | 11.0| 12 | 20 [ 635 | 4 | 16 |m36 [11/8) 39 [127.0] 965
500 20670 | 755 | 52 | 52 | 52 | 670 | 140 | 562 | 142] 12 | 20 [615| 4 | 20 |m39 |1 1/8) 42 [1720]117.0

Notes: *Out side diameter of pipe complies with ISO recommendation R64.
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FLANGE
SPECIFICATIONS

ANSI / JPI

150Lbs/300Lbs 44/46P
400Lbs/600Lbs 48/50P
900Lbs 52P
1500Lbs/2500Lbs 54/56P
MATERIAL SPECIFICATIONS 58P
TOLERANCES (ANSI) S59P
TOLERANCES (JPI) 60P
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CLASS 150 FLANGES

) O e P e

} 1 1
‘ Li G 4’1 1.5mm ‘ Li G 4" 1.5mm ‘ Fﬁ z 4" . 1.5mm
\ D \ \ D \ \ D \
SLIP—ON WELDING NECK SOCKET WELDING
ASME B16.5 FORGED FLANGES o
BORE LENGTH THRU HUB
Diam. | O. D. Thick— Diam. Feelue
Nominal | Outside|  at of |Thick—| ness |Welding o Slip—on of of Thread
Pipe | Diam. | Base |Raised| ness | Lap | Neck Socket Lap |Welding |Threaded| Lap |Hubat| .. Length
; . . ] Fillet
Size of Hub| Face Joint | Socket Welding Joint | Neck | Socket | Joint | Bevel
Welding Welding
D X G t t B B> Bs T1 T Ts A R Q
1/2 89 30 35.1 9.7 11.2 15.8 224 | 229 475 15.5 16 21.3 3 16
3/4 99 38 429 11.2 12.7 21.0 27.7 | 28.2 52.5 15.5 16 26.7 3 16
1 108 49 508 | 12.7 | 14.2 26.6 345 | 35.1 55.5 17.5 18 33.5 3 18
11/4| 117 59 63.5| 14.2 15.7 35.1 432 | 437 57.5 20.5 21 422 5 21
112 | 127 65 73.0| 159 17.5 40.9 495 | 50.0 61.5 22.5 22 48.3 6 22
2 152 78 919 175 | 190 52.5 61.9 | 625 63.5 25.5 25 60.5 8 25

21/2 | 178 90 | 104.6| 206 | 224 62.7 747 | 754 69.5 28.5 28 | 73.2 8 28
3 190 | 108 | 127.0| 224 | 239 77.9 90.7 | 914 69.5 29.5 30 | 889 | 10 30
312 | 216 | 122 | 139.7| 224 | 239 90.1 | 103.4 | 104.1 715 315 32 | 1016 | 10 32
4 229 | 135 | 157.2| 224 | 239 | 1023 | 1161 | 116.8 76.5 33.5 33 | 1143 | 11 33
5 254 | 164 | 1857 | 22.4 | 239 | 1282 | 1438 | 1445 88.5 36.5 37 | 1412 11 37
6 279 | 192 | 2159| 239 | 254 | 1541 | 1707 | 171.4| 885 39.5 40 1684 | 13 40
8 343 | 246 | 269.7| 269 | 284 | 202.7 | 2215 | 2222 | 1015 445 44 12192 | 13 44
10 406 | 305 | 3238 284 | 30.2 | 2545 | 276.4 | 277.4| 1015 49,5 49 | 2730 | 13 49
12 483 | 365 | 381.0| 30.2 | 31.8 | 304.7 | 327.2 | 3282 | 1145 55.5 56 3238 | 13 56
14 533 | 400 | 4128| 333 | 35.1 | 336.5 | 359.2 | 360.2 | 1265 57.5 79 | 3556 | 13 57
16 597 | 457 | 469.9| 35.1 | 36.6 | 387.3 | 4105 | 411.2| 1265 63.5 87 | 4064 | 13 64
18 635 | 505 | 533.4| 381 | 39.6 | 437.9 | 461.8 | 462.3 | 1395 68.5 97 | 4572 | 13 68
20 698 | 559 | 584.2| 41.1 | 429 | 4889 | 5131 | 514.4 | 1445 725 | 103 |508.0 | 13 73
22 749 | 610 | 641.4| 444 | 46,0 | 539.9 | 564.4 | 565.2 | 149.5 79.5 108 | 5588 | 13 -
24 813 | 663 | 692.2| 46.0 | 47.8 | 590.9 | 616.0 | 616.0 | 152.5 82.5 111 16096 | 13 83

Notes:

(1) For the 'Bore'(B1) other than Standard Wall Thickness, refer to page 62.

(2) For Slip—on, Threaded, Socket welding and Lap Joint Flanges, the hubs can be shaped either vertical from base to
top or tapered within the limits of 7 degrees.
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s L. | : | | : |
l
THREADED LAP JOINT BLIND
Unit © mm
oot DRILLING BOLTING APPROXIMATE WEIGHT
ept
i ) Machine : Slip—on
N‘;?;'Qa' SOZLet Bot | Number| Diam | "o | Bol Sf_ﬁg%g” Wﬁgﬂg ond Eﬁt Biind v?/gl(;ﬁ;
Size CI.I’C|e of of Bolts Length Threaded
T, | BEm | FEss s (inch) | Raised | Raised | Ring
Y Face Face Joint kg kg kg kg kg
121 10 60.5 4 15.9 72 50 55 - 0.50 0.40 0.39 0.42 0.41
34| 11 69.8 4 15.9 12 50 65 - 0.75 0.58 0.56 0.62 0.58
1 13 79.2 4 15.9 12 55 65 75 1.06 0.78 0.76 0.86 0.79
1174 14 88.9 4 15.9 12 55 70 85 1.39 1.01 0.99 1.15 1.04
112 16 98.6 4 15.9 12 65 70 85 1.79 1.32 1.28 1.53 1.35
2 18 120.6 4 19.1 5/8 70 85 95 2.67 2.05 1.99 2.41 2.10
212 19 139.7 4 19.1 5/8 75 90 100 422 3.28 3.20 3.94 3.37
3 21 152.4 4 19.1 5/8 75 90 100 5.08 3.84 3.75 493 3.95
312 — 177.8 8 19.1 5/8 75 90 100 6.34 484 474 6.22 -
4 - 190.5 8 19.1 5/8 75 90 100 7.20 5.36 5.21 7.06 -
5 - 2159 8 22.2 3/4 85 95 110 9.04 6.12 5.96 8.68 -
6 - 2413 8 22.2 3/4 85 100 115 11.04 7.42 7.23 | 11.31 -
8 - 298.4 8 22.2 3/4 90 110 120 18.27 12.07 | 11,74 | 19.52 -
10 - 362.0 12 25.4 I8 100 115 125 24.91 16.39 | 15.89 | 28.46 -
12 - 431.8 12 25.4 I8 100 120 135 38.54 26.24 | 2573 | 43.32 -
14 - 476.2 12 28.6 1 115 135 145 50.52 3452 | 37.84 | 57.86 -
16 - 5398 16 28.6 1 115 135 145 62.97 4498 | 50.04 | 76.30 -
18 - 577.8 16 31.8 11/8 125 145 160 71.50 4890 | 55.30 | 93.50 -
20 - 635.0 20 31.8 1 1/8 140 160 170 87.72 61.38 | 68.98 |121.43 -
22 - 692.2 20 349 1174 150 170 185 |100.54 71.62 | 79.54 |150.63 -
24 - 749.3 20 349 1174 150 170 185 |119.19 86.78 | 96.30 [184.88 -

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.

(4) The gasket surface and backside(bearing surface for bolting)are made parallel within 1 degree. To accomplish
parallelism, spot facing is carried out according to MSS SP-9, without reducing thickness (t).
(5) Depth of Socket(Y) is covered by ANSI B16.5 only in sizes through 3 inch, over 3inch is at the manufacturer's option.
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CLASS 300 FLANGES

‘<7 B2 4>‘ . B2 ﬂ

- j—rx 1 —> . T‘ | Y .

Inl  [Imr 00 O 1 1B
f 1 1
— B
\ D \ | D \ \ D \
SLIP-ON WELDING NECK SOCKET WELDING
ASME B1 6.5 FORGED FLANGES Unit : mm
BORE LENGTH THRU HUB _
Diam. | O.D. Thick——— _ Diam. |0 1is
Nominal | Outside|  at of |Thick—| ness |Welding Slip—on Min., Slip-on of o |Thread
Pipe | Diam. | Base |Raised| ness | Lap | Neck Soda Lap | Thread | Welding | Threaded| Lap | Hub at Filet | LEn9th
: it | Socket " | Joint | Counter int | Bevel | "€
Size of Hub | Face Joint Welding Neck | Socket | Joint | Beve
Weldin Bore :
g Welding

D X G t t B B: Bs B T+ T2 Ts A R Q

1/2 95 38 35.1 | 127 | 142 15.8 22.4 229| 236| 525 | 225 | 22 213| 3 16

34 | 117 48 429 | 142 | 157 21.0 27.7 282 290| 575 | 255| 25 26.7| 3 16

1 124 54 50.8 | 15.7 17.5 26.6 34.5 35.1 358| 615 | 265 | 27 335 3 18

11/4 | 133 64 635 | 175 19.0 35.1 43.2 437 | 444| 655 | 265 | 27 4221 5 21

112 | 155 70 73.0| 190 | 20.6 40.9 495 50.0] 50.3| 685 | 305 | 30 483 | 6 22

2 165 84 919 | 206 | 224 52.5 62.0 625| 635 695 | 335 | 33 605 8 28

212 | 190 | 100 | 104.6 | 239 | 2564 | 627 747 | 754, 762| 765| 385 | 38 | 732| 8 32
3 210 | 117 | 1270 | 269 | 284 | 779 90.7 | 914 922| 795 | 425 | 43 | 88.9|10 32
312 | 229 | 133 | 1397 | 284 | 30.2 | 90.1 103.4 | 104.1| 1049| 815 | 445 | 44 | 1016 |10 37
4 254 | 146 | 1572 | 30.2 | 318 | 1023 | 116.1 | 1168 1176| 855 | 475 | 48 | 1143 | 11 37
5 279 | 178 | 1857 | 333 | 35,1 | 1282 | 1438 | 1445| 1445| 985 | 505 | 51 | 1412 11 43
6 318 | 206 | 2159 | 35.1 | 36.6 | 154.1 1707 | 1714 1714} 985 | 525 | 52 | 168413 46
8 381 | 260 |269.7 | 39.6 | 411 | 202.7 | 2215 | 2222 | 2222 | 1115 | 615 | 62 | 2192 |13 51
10 444 | 321 | 323.8 | 46.0 | 47.8 | 2545 | 2764 | 277.4| 276.4| 1175 | 665 | 95 | 273.0| 13 56
12 521 | 375 |381.0| 493 | 50.8 | 304.7 | 327.2 | 328.2| 328.7| 130.5| 735|102 | 323.8 |13 60
14 584 | 425 | 4128 | 523 | 53.8 | 336.5 | 359.2 | 360.2| 360.4| 1425 | 765 111 | 355.6| 13 64
16 648 | 483 |469.9 | 55.6 | 57.2 | 387.3 | 4105 | 411.2| 411.2| 1465 | 825|121 | 406.4| 13 68
18 711 | 533 |533.4 | 58.7 | 60.5 | 437.9 | 461.8 | 462.3| 462.0| 1585 | 885 130 | 457.2| 13 70
20 775 | 587 | 5842 | 62.0 | 635 | 4889 | 513.1 | 5144 | 5128 | 1625 | 955 | 140 | 508.0 | 13 73
22 838 | 641 | 6414 | 65.0 | 66,5 | 539.9 | 564.4 | 565.2| - 165.5 | 101.5 | 145 | 5588 | 13 -
24 914 | 702 6922 | 683 | 69.9 | 590.9 | 616.0 | 616.0| 614.4| 1685 | 106.5 | 152 | 609.6 | 13 83

Notes:

(1) For the 'Bore'(B1) other than Standard Wall Thickness, refer to page 62.

(2) For Slip—on, Threaded, Socket welding and Lap Joint Flanges, the hubs can be shaped either vertical from base to
top or tapered within the limits of 7 degrees.
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| X | \ X |
‘ l l ‘ ‘ kﬁBa;ﬂ ‘ l G l 1.5mm
T Jrnal gpl Uik gr o
e e DL — |
THREADED
LAP JOINT BLIND
DRILLING BOLTING APPROXIMATE WEIGHT
; - Machine Slip—on
Size (Siracrls . cc))ll; oy glfe . Bolis Length Threaded
Y o e | Tae | dom | ' | o |k | ke | ke
1/2 10 66.5 4 15.9 12 55 65 75 0.78 0.64 0.63| 0.64 0.66
3/4 11 82.6 4 19.1 5/8 65 75 90 1.32 1.1 1.09] 1.09 1.13
1 13 88.9 4 19.1 58 65 75 90 1.65 1.34 1.33] 1.37 1.38
11/4 14 98.6 4 19.1 5/8 70 85 95 2.13 1.67 1.65) 1.79 1.72
1172 16 114.3 4 22.2 3/4 75 90 100 2.99 2.47 243 263 2.54
2 17 127.0 8 19.1 5/8 75 90 100 3.55 2.87 2801 3.16 2.98
21/2 19 149.4 8 22.2 34 85 100 115 5.40 4.32 423 484 4,52
8 21 168.1 8 22.2 S/a 90 110 120 7.23 5.84 575 6.81 6.13
31/2 - 184.2 8 22.2 S/a 95 110 125 9.04 7.33 717, 867 -
4 - 200.2 8 22.2 3/a 95 115 125 11.69 9.63 9.50| 11.50 -
5 - 235.0 8 22.2 3/4 110 120 135 15.64 12.11 11.94| 15.48 -
6 - 269.7 12 22.2 3/a 110 120 140 20.11 15.76 15.48| 21.02 -
8 - 330.2 12 254 I8 120 140 150 31.06 2411 23.83| 34.21 -
10 - 387.4 16 28.6 1 140 160 170 44.54 33.90 37.95| 53.14 -
12 - 450.8 16 31.8 18 145 170 185 64.51 50.07 5521| 78.89 -
14 - 5144 20 31.8 18 160 180 190 89.47 69.42 79.52| 104.97 -
16 - 571.5 20 34.9 114 165 190 205 | 111.90 88.41 | 102.83| 137.56 -
18 - 628.6 24 349 1 a4 170 195 210 | 136.98 108.15 | 125.11| 174.91 -
20 - 685.8 24 34.9 1 a4 185 205 220 | 165.93 134.47 | 154.91| 221.46 -
22 - 743.0 24 41.3 112 205 230 255 191,99 158.06 | 181.16| 268.69 -
24 - 812.8 24 41.3 112 205 230 255 | 239.13 201,22 | 232.01| 338.80 -

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.

(4) The gasket surface and backside(bearing surface for bolting)are made parallel within 1 degree. To accomplish
parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (t).

(5) Depth of Socket(Y) is covered by ANSI B16.5 only in sizes through 3 inch, over 3inch is at the manufacturer's option.
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CLASS 400 FLANGES

T

Ti

‘ G \ 6.4mm ‘ \ 6.4mm
\ D \ \ \
SLIP-ON WELDING NECK
ASME B16.5 FORGED FLANGES JE—
BORE LENGTH THRU HUB
. : Diam. | O. D. of . i o Diam. of
Nc;)zrggal OE;;S::G at Base | Raised T:'ecsl: Wﬁle%lﬂg Slip—on Lap gS%nter Welding T?]Irlgaggd Lap Hub at
; * | of Hub | Face Socket Joint | Min. Neck Socket Joint Bevel
S Welding Thread Welding
D X G t B B2 Bs B Ty T2 T3 A
1/2 95 38 35.1 14.2 15.8 22.4 229 23.6 58.4 28.4 22 21.3
3/4 117 48 42.9 15.7 21.0 27.7 28.2 29.0 63.4 31.4 25 26.7
1 124 54 50.8 17.5 26.6 34.5 35.1 35.8 68.4 33.4 27 33.5
11/4 133 64 63.5 20.6 35.1 432 43.7 44.4 73.4 34.4 28 422
1172 155 70 73.0 22.4 409 495 50.0 50.5 76.4 38.4 32 48.3
2 165 84 91.9 25.4 525 62.0 62.5 63.5 79.4 434 37 60.5
21/2 190 100 104.6 28.4 62.7 74.7 754 76.2 85.4 47.4 41 73.2
3 210 117 | 1270 | 318 77.9 90.7 91.4 92.2 89.4 52.4 46 88.9
312 229 133 139.7 35.1 90.1 103.4 | 104.1 104.9 92.4 55.4 49 101.6
4 254 146 157.2 35.1 102.3 116.1 116.8 1176 95.4 57.4 51 114.3
8 279 178 185.7 38.1 128.2 143.8 1445 1445 108.4 60.4 54 141.2
6 318 206 2159 411 1541 170.7 1714 | 1714 109.4 63.4 57 168.4
8 381 260 269.7 478 202.7 2215 222.2 222.2 123.4 74.4 68 219.2
10 444 321 323.8 53.8 254.5 276.4 | 277.4 | 276.4 130.4 79.4 102 273.0
12 521 375 381.0 57.2 304.7 327.2 328.2 | 3287 143.4 85.4 108 323.8
14 584 425 412.8 60.5 336.5 | 359.2 | 360.2 | 360.4 155.4 90.4 117 355.6
16 648 483 469.9 63.5 387.3 410.5 4112 | 4112 158.4 100.4 127 406.4
18 711 533 533.4 66.5 4379 | 4618 | 4623 | 462.0 1714 105.4 137 4572
20 775 587 584.2 69.8 488.9 513.1 5144 | 5128 174.4 108.4 146 508.0
22 838 641 641.4 73.2 5399 | 564.4 | 565.2 - 177.4 1144 152 558.8
24 914 702 692.2 76.2 5909 | 616.0 | 616.0 | 6144 181.4 120.4 159 609.6
Notes:

(1) For the inside diameter of pipes (corresponding to ‘Bore’” (B1) of Welding Neck Flanges), refer to page 62.
(2) For Slip—on, Threaded and Lap Joint Flanges the hubs can be shaped either vertical from base to top or tapered within
the limits of 7 degrees.
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THREADED LAP JOINT BLIND

Unit : mm
BOLTING
Radius DRILLING r—— APPROXIMATE WEIGHT
Nominal Iy Thread ud Bolt Length
oo | Filet | """ ot | Numoer| Digm | D@ | 025° Malew | lyeiging| Sioon | 1gp |
Size - of Raised |Female | Ring and ] Blind
Circle of of ; Neck | Theaded | Joint
Diam Holes | Holes _Bolts Face |Tongue— | Joint
R Q (inch) Groove kg kg kg kg
1/2 3 16 66.5 4 15.9 2 75 70 75 0.88 0.73 0.70 0.75
3/4 3 16 82.6 4 19.1 °g 90 85 90 1.47 1.24 1.19 1.26
1 3 18 88.9 4 19.1 °g 90 85 90 1.86 1.53 1.47 1.60
11/4 5 21 98.6 4 19.1 S8 95 90 95 2.50 2.01 1.92 2.22
11/2 6 22 114.3 4 22.2 34 110 100 | 110 3.53 2.96 2.84 3.25
2 8 28 127.0 8 19.1 */g 110 100 | 110 4.36 3.61 3.42 414
21/2 8 32 149.4 8 22.2 3/ 120 115 120 6.38 5.21 4.97 6.06
3 10 35 168.1 8 22.2 34 125 120 125 8.57 7.05 6.70 8.51
31/2 10 40 184.2 8 25.4 Is 140 135 140 10.77 8.86 8.47| 11.00
4 11 37 200.2 8 254 I8 140 135 140 13.37 11.13 10.64| 13.81
5 11 43 235.0 8 254 Is 145 135 145 17.61 13.83 13.22| 1842
6 13 46 269.7 12 254 Is 150 145 150 22.98 18.26 17.49| 25.49
8 13 51 330.2 12 28.6 1 170 165 170 36.15 2866 | 2759| 4274
10 13 56 387.4 16 31.8 17 190 185 190 50.49| 3894 | 4223| 6413
12 13 60 450.8 16 34.9 1 14 205 195 | 205 72.85 57.08 | 61.14| 9453
14 13 64 514.4 20 34.9 174 210 205 | 210 | 100.09| 79.07 | 87.41| 124.79
16 13 68 5715 20 38.1 138 220 215 | 220 | 123.89| 101.25 | 11191 | 161.66
18 13 70 628.6 24 38.1 138 230 220 | 230 | 151.22| 122.48 | 135.87 | 204.10
20 13 73 685.8 24 413 17 240 235 | 250 | 179.66| 146.70 | 164.47 | 254.20
22 13 - 743.0 24 445 158 255 250 | 260 | 210.80| 175.10 | 195.63 | 311.55
24 13 83 8128 24 47.6 134 265 260 | 280 | 258.47| 218.89 | 246.39 | 385.63

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.
(4) The gasket surface and backside (bearing surface for bolting) are made parallel within 1 degree.

To accomplish parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (1).
(5) Dimensions of sizes 1/2” through 31/2” are the same as for Class 600 Flanges
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CLASS 600 FLANGES

LTS S s 3 s e VSO

‘ Li G 4>‘ 6.4mm ‘ Li G 44 6.4mm ‘ ~— B — E?Amm
\ D \ \ D \ G )
\ D \
SLIP-ON WELDING NECK SOCKET WELDING
ASME B16.5 FORGED FLANGES Unit © mm
BORE LENGTH THRU HUB Diam
. Diam. |O. D. of . Weldin Counter Slio—on ¢ | Radius Tivaees
Nominal | Outside : Thick— 91 Slio— . P 0 rea
gi?)'ga Diam, | 8t Base| Raised || © | Neck SSIc?ckoe? Lap ,\B/%e Welding | Threaded| Lap | Hub at Ffﬂft Length
Sive of Hub | Face Socket Welding Joint | Thread | Neck | Socket | Joint | Bevel fie
Welding Min. Welding

D X G t B+ B2 Bs B T4 T2 Ts A R
1/2 95 38 351 | 14.2 15.8 224 | 229 23.6 | 584 28.4 22 21.3 3 16
34 | 117 48 429 | 157 21.0 277 | 282 290 | 634 314 25 26.7 3 16
1 124 54 50.8 | 17.5 26.6 345 | 35.1 35.8 | 684 33.4 27 33.5 3 18
5
6
8

1174 | 133 64 | 635 | 20.6 35.1 432 | 437 444 | 73.4 34.4 28 | 422 21
112 | 155 70 | 730 | 224 | 409 | 495 | 50.0 50,5 | 76.4 38.4 32 48.3 22
2 165 84 919 | 264 | 525 62.0 | 62.5 63.5 | 794 43.4 37 60.5 28
212 | 190 100 | 1046 | 284 | 627 747 | 754 | 762 | 854 47.4 41 73.2 8 32
3 210 117 | 1270 | 318 779 | 907 | 914 | 922 | 894 52.4 46 | 889 10 35
312 | 229 133 | 139.7 | 35.1 90.1 | 103.4 | 104.1 | 1049 | 924 55.4 49 | 101.6| 10 40
4 273 152 | 157.2 | 38.1 | 1023 | 116.1 | 1168 | 117.6 | 108.4 60.4 54 | 1143 | 11 41
5 330 189 | 185.7 | 44.4 | 1282 | 143.8 | 1445 | 1445 | 1204 66.4 60 | 141.2| 11 48
6 356 222 | 2159 | 478 | 1541 | 170.7 | 1714 | 1714 | 1234 73.4 67 | 168.4| 13 51
8 419 273 | 269.7 | 55.6 | 202.7 | 2215 | 2222 | 2222 | 139.4 82.4 76 | 219.2| 13 57
10 508 343 | 3238 | 63.5 | 2545 | 276.2 | 2774 | 276.4 | 1584 924 | 111 | 273.0| 13 65
12 559 400 | 381.0 | 66.5 | 304.7 | 327.0 | 328.2 | 328.7 | 161.4 984 | 117 | 3238| 13 70
14 603 432 | 4128 | 69.8 | 336.,5 | 359.2 | 360.2 | 360.4 | 171.4 | 100.4 | 127 | 355.6| 13 73
16 686 495 | 4699 | 76.2 | 387.3 | 4105 | 4112 | 4112 | 1844 | 1124 | 140 | 406.4| 13 78
18 743 546 | 533.4 | 82.6 | 4379 | 461.8 | 462.3 | 462.0 | 190.4 | 1234 | 162 | 457.2| 13 79
20 813 610 | 584.2 | 889 | 4889 | 513.1 | 5144 | 5128 | 1964 | 1334 | 165 | 508.0| 13 83
22 870 663 | 6414 | 952 | 539.8 | 564.4 | 565.2 - 2034 | 1394 | 175 | 558.8| 13 -
24 940 718 | 692.2 |101.6 | 590.9 | 616.0 | 616.0 | 614.4 | 209.4 | 146.4 | 184 | 609.6| 13 92

Notes:

(1) For the inside diameter of pipes (corresponding to ‘Bore” (B1) of Welding Neck Flanges), refer to page 62.

(2) For Slip—on, Threaded, and Lap Joint and Socket Welding Flanges, the hubs can be shaped either vertical from
base to top or tapered within the limits of 7 degrees.

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.
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‘ G ‘ 6.4mm
gL il Sn U
d J*—It A \ L ? DT 1 t
! Fi (; 44 ! 6.4mm } b l ‘ D l
THREADED LAP JOINT BLIND
Unit - mm
DRILLING BOLTING APPROXIMATE WEIGHT
; Depth Stud Bolt Length
Nommal of Diam Vol Sio
FS)IiKz)s Socket | Bolt | Number | Diam of 0.25" Female | Ring Welding I:?nc? 4 Lap Blind Socket
Ci_rcle of of |_30|t3 Raised Tongue— | Joint Neck Threaded Joint Welding
Diam | Holes | Holes | (inch) | Face Groove
Y kg kg kg kg kg
12| 10 66.5 4 | 159 /2 75 70 75 0.88 073 070| 075 076
34| M 82.6 4 19.1 58 90 85 90 1.47 1.24 1.19 1.26| 1.28
1 13 88.9 4 19.1 58 90 85 90 1.86 1.53 1.47 1.60| 1.59
114 14 98.6 4 19.1 g 95 90 95 2.50 2.01 1.92 222 | 2.09
112| 16 114.3 4 22.2 %4 110 100 110 3.53 2.96 2.84 3.25| 3.07
2 18 127.0 8 19.1 S8 110 100 110 4.36 3.61 3.42 414 | 3.78
2121 19 149.4 8 22.2 34 120 115 120 6.38 5.21 4,97 6.06 | 5.49
3 21 168.1 8 22.2 34 125 120 125 8.57 7.05 6.70 851 | 7.46
31/2 - 184.2 8 25.4 18 140 135 140 10.77 886| 847 1100, -
4 - 2159 8 25.4 UE 145 140 145 17.39 1451 1401 | 1726| -
5 - 266.7 8 28.6 1 165 160 165 29.11 24,34 2372 | 29.37 -
6 - 292.1 12 28.6 1 170 165 170 34.77 28.93| 28.14| 36.28| -
8 - 349.2 12 31.8 1 190 185 195 52.80 4332 4224| 5886| -
10 - 431.8 16 349 1 4 215 210 215 86.67 7037\ 7516| 97.49| -
12 - 489.0 20 349 1 220 215 220 | 103.67 84,10/ 90.20| 123.79| -
14 - 527.0 20 38.1 138 235 230 235 | 122.87 98.63| 108.15| 150.63 -
16 - 603.2 20 413 17 255 250 255 | 17187 | 141.94| 15542 | 213.66| —
18 - 654.0 20 445 154 275 265 275 | 20552 | 173.08| 188.14| 272.06| -
20 - 723.9 24 445 1 %78 285 280 290 | 256.53 | 220.46| 24151 | 349.52 -
22 - 777.7 24 476 134 305 - 310 | 29895 | 257.11| 283.79| 42836 | —
24 - 838.2 24 50.8 178 330 325 335 | 359.94| 312,99 34595 | 533.33 -

(4) The gasket surface and backside (bearing surface for bolting) are made parallel within 1 degree.

To accomplish parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (1).
(5) Dimensions of sizes 1/2” through 31/2” are the same as for Class 400 Flanges
(6) Depth of Socket (Y) is covered by ANSI B16.5 only in sizes through 3 inch, over 3 inch is at the manufacturer’ s option.
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CLASS 900 FLANGES

T

Ti

‘ l G l 6T4mm ‘ G 1 GTAmm
\ D \ \ D \
SLIP—ON WELDING NECK
ASME B16.5 FORGED FLANGES -
BORE LENGTH THRU HUB
Nominal | Outside Diam. | O. D. of Thick— | Welding CouTar Diam. of
Pipe | Diam. at Base | Raised ness | Neck . Lap | Bore Welding | Slip—on Lap Hub at
S of Hub | Face Socket | SIPON it %Imrr]éad Neck | Threaded | Joint | Beve!
Welding Min.
D X G t B, B. Bs B T i i A
1/2 121 38 35.1 22.4 15.8 22.4 22.9 23.6 66.4 38.4 32 213
3/4 130 44 429 254 21.0 27.7 28.2 29.0 76.4 41.4 35 26.7
1 149 52 50.8 28.4 26.6 345 35.4 35.8 79.4 47.4 41 33.5
11/4 159 64 63.5 28.4 35.1 432 437 444 79.4 474 41 42.2
1172 178 70 73.0 31.8 40.9 495 50.0 50.5 89.4 50.4 44 48.3
2 216 105 91.9 38.1 525 62.0 62.5 63.5 108.4 63.4 57 60.5
21/2 244 124 104.6 411 62.7 74.7 75.4 76.2 1114 704 64 73.2
3 241 127 127.0 38.1 779 90.7 914 92.2 108.4 60.4 54 88.9
4 292 159 157.2 445 | 102.3 116.1 1168 | 117.6 120.4 76.4 70 114.3
) 349 190 185.7 50.8 128.2 143.8 1445 1445 133.4 85.4 79 141.2
6 381 235 2159 55.6 154.1 170.7 1714 1714 146.4 92.4 86 168.4
8 470 298 269.7 635 | 2027 | 2215 | 2222 | 2222 168.4 108.4 114 219.2
10 546 368 323.8 698 | 2545 | 2764 | 2774 | 276.4 190.4 114.4 127 273.0
12 610 419 381.0 79.2 | 304.7 | 3272 | 3282 | 3287 206.4 123.4 143 323.8
14 641 451 4128 859 | 336.5 | 359.2 | 360.2 | 360.4 2194 136.4 155 355.6
16 705 508 469.9 889 | 387.3 | 4105 | 4112 | 4112 222.4 139.4 165 406.4
18 787 565 533.4 1016 | 4379 | 4618 | 4623 | 462.0 235.4 158.4 190 457.2
20 857 622 584.2 108.0 | 4888 | 513.1 5144 | 5128 254.4 165.4 210 508.0
24 1041 749 692.2 139.7 | 5909 | 6160 | 616.0 | 6144 298.4 209.4 267 609.6
Notes:

(1) For the inside diameter of pipes (corresponding to ‘Bore’ (B1) of Welding Neck Flanges), refer to page 62.
(2) For Slip—on, Threaded, Lap Joint Flanges the hubs can be shaped either vertical from base to top or tapered within
the limits of 7 degrees.
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Ts

| ! 5 6.4mm
THREADED LAP JOINT BLIND
Unit © mm
BOLTING
Radius DRILLING APPROXIMATE WEIGHT
Norninal| o Thread Diam Stud Bolt Length
glipz): Filet | -9 Bolt |Number| Diam of 0.25" | Male~ | Welding Slie;])r;jon Lep | ging
Circle | of of Bolts | Raised Female_ RN | Neck |45 deqg| JoiNt
Diam | Holes | Holes | (inch) | Face jlongue= | Joint

R Q Groove kg kg kg kg
2| 3 22 82.6 4 | 222 % | 110 100 | 110 192| 176 173| 180
3/4 3 25 88.9 4 22.2 34 115 110 115 2.57 2.33 2.28 2.41
1 3 28 101.6 4 25.4 I8 125 120 125 3.72 3.40 3.33 3.54
11/4 5 30 | 1111 4 25.4 I 125 120 125 4.34 3.90 3.81 413
1172 6 32 | 1240 4 286 | 1 140 135 140 6.00 5.39 5.26 578
2 8 38 165.1 8 25.4 I 145 140 145 11.13 9.86 9.65 10.08
21/2 8 48 | 190.5 8 286 | 1 160 150 160 15.24| 1360| 1339| 13.85
& 10 41 190.5 8 25.4 I 145 140 145 13.74| 11.58| 11.23 13.06
4 11 48 | 235.0 8 318 | 174 170 165 170 22.58| 19.76| 19.25| 2214
5 11 54 | 279.4 8 349 | 1 190 185 190 | 36.08| 31.83| 3119 36.44
6 13 57 317.5 12 31.8 18 190 185 195 4773 | 4117 40.35| 47.42
8 13 64 393.7 12 38.1 138 220 215 220 8139 70.79| 7257| 8249
10 13 71 469.9 16 38.1 13 235 230 235 | 120.25| 100.39| 105.75| 122.37
12 13 76 | 5334 20 38.1 138 255 250 255 | 159.44| 132.64| 141.54| 173.16
14 13 83 | 5588 20 413 | 17 275 265 280 | 182.24| 15298 | 162.12| 206.16
16 13 86 | 616.0 20 445 | 154 285 280 290 | 219.46 | 184.67 | 199.68| 259.29
18 13 89 | 685.8 20 508 | 173 325 320 335 | 29588 | 257.67 | 279.13| 366.68
20 13 92 | 7493 20 540 | 2 350 345 360 | 367.08| 316.69| 350.73| 463.44
24 13 102 | 901.7 20 66.7 | 2% 440 430 455 | 670.79 | 604.39 | 672.06| 875.20

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.,
(4) The gasket surface and backside (bearing surface for bolting) are made parallel within 1 degree.

To accomplish parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (1).
(5) Dimensions of sizes 1/2” through 21/2" are the same as for Class 1500 Flanges

Q@ F D KOREA FITTING CO,, LTD. 53



CLASS 1500 FLANGES

o

=

i
f
‘ Li G 4’1 6.4mm ‘ Li G 4»‘ 6.4mm ‘ F Z 4" ‘ g.Amm
\ D \ \ D \ \ D \
SLIP—ON WELDING NECK SOCKET WELDING
ASME B16.5 FORGED FLANGES Unit - mm
EURE LENGTH THRU HUB Di
. iam. :

- Outsige| DEM- 0. D. of Thick ¢ |Redius|p
Nominal [‘){3' €| 5t Base | Raised | ' "™ | Welding - Counter Slip—on Hob of ||, reah

Pipe | Diam. | o | Face | ™% | Neck Sc?cket Lap ,\Bﬂ?rﬁe Welding |Threaded| Lap | ?t Filet | =St

Size Socket |7 i | Joint | Thread | Neck | Socket | Joint Beve
Welding 9 Min. Welding

D X G t B B> Bs B T1 T Ts A R Q

1/2 121 38 35.1 22.4 158 | 224 229 23.6 66.4 38.4 32 21.3 3 22

3/4 130 44 42.9 25.4 21.0| 27.7 28.2 29.0 76.4 414 35 26.7 3 25

1 149 52 50.8 28.4 266 | 345 35.4 35.8 79.4 47.4 41 33.5 3 28

11/4 159 64 63.5 28.4 35.1 43.2 43.7 444 79.4 474 41 42.2 5 30

11/2 178 70 73.0 31.8 409 | 495 50.0 50.5 89.4 50.4 44 48.3 6 32

2 216 105 91.9 38.1 525| 620 | 625 63.5 | 108.4 63.4 57 60.5 8 38

212 | 244 124 | 104.6 411 62.7| 747 | 754 | 762 |111.4 | 704 64 | 73.2 8 48

3 267 133 | 127.0 47.8 77.9 - 91.4 - 123.4 - 73 | 889] 10 -
4 311 162 | 157.2 538| 102.3 - 116.8 - 130.4 - 90 | 1143 11 -
5 375 197 | 185.7 732 | 1282 - 144.5 - 161.4 - 105 | 141.2| 11 -
6 394 229 | 2159 82.6| 1541 - 171.4 - 177.4 - 119 | 1684 13 -
8 483 292 | 269.7 91.9| 2027 - 222.2 - 219.4 - 143 | 219.2| 13 -
10 584 368 | 3238 | 108.0| 2545 - 277.4 - 260.4 - 178 | 2730 13 -
12 673 451 | 381.0 | 124.0| 304.7 - 328.2 - 288.4 - 219 | 3238| 13 -
14 749 495 | 4128 | 133.4| 3365 - 360.2 - | 3044 - 241 | 3556| 13 -
16 826 552 | 4699 | 146.0| 387.3 - 4112 - | 3174 - 260 | 406.4| 13 -
18 914 597 | 533.4 | 162.1| 437.9 - 462.3 - 13334 - 276 | 4572| 183 -
20 984 641 | 5842 | 177.8| 488.9 - 514.4 - | 3624 - 292 | 508.0| 13 -
24 1168 762 | 692.2 | 203.2| 590.9 - 616.0 - 412.4 - 330 | 6096 13 -
Notes:

(1) For the inside diameter of pipes (corresponding to ‘Bore” (B1) of Welding Neck Flanges), refer to page 62.

(2) For Slip—on, Threaded, and Lap Joint and Socket Welding Flanges, the hubs can be shaped either vertical from
base to top or tapered within the limits of 7 degrees.

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.
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T2

! F g 44 ! E;.A.mm } ° } \l D l
THREADED LAP JOINT BLIND
BOLTING
DRILLING APPROXIMATE WEIGHT
Depth Stud Bolt Length

N(;Tigal o Diam Male Slip—on

oo | | o Moo Do | B 02 e |y | N2 | UG8 | e (G
_ . Tongue— | Joint feace

Diam | Holes | Holes | (inch) | Face Groove
Y kg kg kg kg kg

12| 10 82.6 4 22.2 3/a 110 100 110 1.92 1.76 1.73 1.80| 1.81

34| 11 88.9 4 22.2 3/a 115 110 115 2.57 2.33 2.28 2.41 2.39

1 13 101.6 4 25.4 Is 125 120 125 3.72 3.40 3.33 3.54| 350

114 14 111.1 4 25.4 I8 125 120 125 4.34 3.90 3.81 4.13] 4.04

112 16 124.0 4 28.6 1 140 135 140 6.00 5.39 5.26 578| 555
2 18 165.1 8 25.4 I8 145 140 145 11.13 9.86 9.65| 10.08| 10.16
212 19 190.5 8 286 1 160 150 160 15.24 13.60| 13.35| 13.85| 14.12
3 - 203.2 8 31.8 18 180 170 180 20.09 - 17.60| 19.25| -

4 - 2413 8 34.9 14 195 190 195 29.90 - 27.12] 2981 -

5 - 292.1 8 413 1172 250 240 250 57.10 - 51.37| 5864 -

6 - 3175 12 38.1 13 260 255 265 68.04 - 60.37| 7199| -

8 - 393.7 12 445 15/ 290 285 300 | 11572 - 102.00| 121.53] -
10 - 482.6 12 50.8 17 335 330 345 | 201.02 - 180.38| 21051 -
12 - 571.5 16 54.0 2 375 370 385 | 301.23 - 284.15| 316.17| -
14 - 635.0 16 60.3 21, 405 400 425 | 396.06 - 383.13| 420.06| -
16 - 704.8 16 66.7 212 445 440 470 | 503.99 - 49294| 55850 -
18 - 7747 16 73.0 23 495 490 525 | 653.85 - 63597| 76053| -
20 - 831.8 16 79.4 3 540 535 565 | 797.31 - 763.37| 96381 -

24 - 990.6 16 92.1 312 615 610 650 |1,264.88 - 1,220.36|1,557.19| —

(4) The gasket surface and backside (bearing surface for bolting) are made parallel within 1 degree.

To accomplish parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (1).
(5) Dimensions of sizes 1/2” through 21/2” are the same as for Class 900 Flanges
(6) Depth of Socket (Y) is covered by ANSI B16.5 only in sizes through 21/2” inch ,over 21/2” inch is at the manufacturer’ s

option.

Q@ F D KOREA FITTING CO,, LTD. 55



CLASS 2500 FLANGES

l«—— B ——» Ti

y=

Li G 4" 6.4mm ‘ — S — ‘ G*Amm
\ b \ !
WELDING NECK THREADED
ASME B16.5 FORGED FLANGES JE—
BORE LENGTH THRU HUB
Nominal | Outside Diam. | O. D. of Thick— | Welding Caler Diam. of | Radius Thread
Pipe Diam. at Base | Raised ness Nk L?p I\B/I?rqe Welding Treaed L?p Hub at _of Length
Size of Hub | Face Socket | Joint | Thread | Neck Joint Bevel Fillet
Welding Min.
D X G t B+ Bs B T4 T2 Ts A R Q

1/2 133 43 35.1 30.2 15.8 22.9 23.6 794 | 46.4 40 21.3 3 28

3/4 140 51 42.9 318 21.0 28.2 29.0 85.4 | 494 43 26.7 3 32
1 159 57 50.8 35.1 26.6 35.1 35.8 954 | 544 48 33.5 3 35
11/4 184 73 63.5 38.1 35.1 43.7 444 |1 1014 | 584 52 422 5 38
11/2 203 79 73.0 44.4 40.9 50.0 505 | 1174 | 664 60 48.3 6 44
2 235 95 91.9 50.8 525 62.5 63.5 | 1334 | 764 70 60.5 8 51
21/2 267 114 104.6 57.2 62.7 75.4 76.2 | 149.4 | 854 79 73.2 8 57
3 305 133 127.0 66.5 77.9 91.4 - 174.4 - 92 88.9 10 -
4 356 165 157.2 76.2 | 1023 | 116.8 - 196.4 - 108 114.3 11 -
5 419 203 185.7 919 | 1282 | 1445 - 235.4 - 130 141.2 11 -
6 483 235 | 2159 | 1080 | 1541 | 1714 - 279.4 - 152 168.4 13 -
8 552 305 | 269.7 | 127.0 | 202.7 | 222.2 - 324.4 - 178 219.2 13 -

10 673 375 | 323.8 | 165.1 | 2545 | 277.4 - 425.4 - 229 273.0 13 -
12 762 441 381.0 | 184.2 | 304.7 | 3282 - 470.4 - 254 | 3238 13 -

Notes:

(1) For the inside diameter of pipes (corresponding to ‘Bore” (B1) of Welding Neck Flanges), refer to page 62.
(2) For Slip—on, Threaded and Lap Joint Flanges, the hubs can be shaped either vertical from base to top or

tapered within the limits of 7 degrees.
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- S
"f J;@ ' ?‘D
e N
e X ﬂ
Bs
r‘i 4’1 G 6.4rrim
Ts
\ b \ | D |
[ |
LAP JOINT BLIND
BOLTING
DRILLING APPROXIMATE WEIGHT
Stud Bolt Length
Nominal Slip—on
Pipe Bolt N Di Diam . |Male— Welding Lap .
Size Cir?:le ur;ber 'sfm of 0.25"  |Female Ring Neck | an(é q| Joint Bl
Diam Holes Holes Bolts Raised |Tongue— Joint reade
(inch) Face |Groove kg kg kg kg
1/2 88.9 4 22.2 34 120 115 120 3.16 2.94 2.90 2.97
3/4 95.2 4 22.2 34 125 120 125 3.78 3.46 3.41 3.53
1 108.0 4 25.4 I8 140 135 140 5.32 4.86 479 5.01
11/4| 130.0 4 28.6 1 150 145 150 7.82 7.11 7.01 7.34
11/2| 146.0 4 31.8 11 170 165 170 10.93 9.96 9.83 10.38
2 171.4 8 28.6 1 180 170 180 16.28 14.80 14,57 15.57
21/2| 196.8 8 31.8 1178 195 190 205 23.94 21.46 21.20 22.71
3 228.6 8 34.9 114 220 215 230 36.25 - - 34.76
4 273.0 8 41.3 11 255 250 260 55.54 - - 54.08
&) 323.8 8 47.6 134 300 290 310 92.51 - - 90.52
6 368.3 8 54.0 2 345 335 355 143.18 - - 14157
8 438.2 12 54.0 2 380 375 395 214.83 - - 213.95
10 539.8 12 66.7 21/ 490 485 510 409.15 - - 410.62
12 619.3 12 73.0 23 540 535 560 581.15 - - 592.22

(3) Blind Flanges may be made with the same hub as that used for Slip—on Flanges or without hub.
(4) The gasket surface and backside (bearing surface for bolting) are made parallel within 1 degree.
To accomplish parallelism, spot facing is carried out according to MSS SP—9, without reducing thickness (t).
(5) Class 2500 Slip—on Flanges are not covered by ASME B16.5, slip—on flanges are at the manufacturer’s option.

Q@ F D KOREA FITTING CO,, LTD. 57



MATERIAL SPECIFICATIONS
APPLICABLE ASTM SPECIFICATIONS

GROUP 1 MATERIALS PRODUCT FORMS
Nominal Group No. ) . . Forgings Castings Plates
Nominal Designation Steel
Spec.—Gr. Notes Spec.—Gr. Notes Spec.—Gr. Notes
Carbon A105 (1)) A216-WCB (1) A515.70 (1)
1.1 A350-LF2 A516.70 (1)
C—Min Si A537. C11
Carbon A216-WCC (1)
12 A352-L.CC
: 2 1/2 Ni A352-L.C2 A203-B
3 1/2 Ni A350—-LF3 A352—-LC3 A302—-E
Carbon A352—-LCB (1) A203-A
A203-D
e A515-65
A516-65
14 Carbon A515-60 (1)

. A350—-LF1 A515-60
15 C—-1/2 Mo A182-F1 (2) A217-WC1  (2)(4) A204-A (2)

’ A352—LC1 A204-B (2)

C—1/2 Mo A204—C (2)
17 1/2Cr—1/2 Mo A182—F2
: Ni—Cr—1/2 Mo A217-WC4  (4)
Ni—Cr—1 Mo A217-WC5 (4)
19 1 Cr—1/2 Mo A182-F12 (4)

' 1 1/4Cr—1/2 Mo A182—-F11 (4) A217-WC6 (4) A378-11 C1.2
1.10 2 1/4Cr—1 Mo A182—F22 A217-WC9 (4) A378-22 C1.2
113 5 Cr—1/2 Mo A181-F5 A217-C5 (4)

' A181-Fba
1.14 9 Cr—1 Mo A182—F9 A217-C12 (4)

Nominal Group No. GROUP 1 MATERIALS PRODUCT FORMS
21 18 Cr—8 Ni A182-F304 (5) A351-CF3 A240-304 (5)(6)
: 18 Cr—8 Ni A182—F304H A351-CF8 (5) A240-304H
16 Cr—12 Ni—2 Mo A182-F316 (5) A240-316  (5)(6)
A182—F316H A240-316H
2.2 18 Cr—13 Ni-3 Mo (1) A240-317 (5)(6)
18 Cr—9 Ni—2 Mo A351—-CF3M
A351-CF8M
23 18Cr—8 Ni A182—F304L A240—304L

) 16 Cr—12 Ni-2 Mo A182—F316L A240-316L
24 18 Cr—10 Ni—Ti A182—-F321 (5) A240-321 (5)(6)

' A182—F321H A240-321H

18 Cr—10 Ni-Cb A182—F347 (5) A351—CF8C A240-347 (5)(6)
A182—F347H A240-347H
2.5 A182-F348 (5) A240-348 (5)(6)
A182—F348H A240—-348H
2.6 25 Cr—12 Ni A351-CH8 (5)
A351-CH20 (5)
23 Cr—12 Ni A240-309S  (5)(6)
2.7 25 Cr—12 Ni A182-F310 (5)(9) A351-CK20 A240-310S  (5)(6)(7)

General Notes

a) For temperature limitations see footnotes in Tables 2 and in Annex G.
b) Plate materials are listed only for use as blind flanges(see 5.1). Additional plate materials listed in ANSI B16.34 may also be used,

with corresponding B16.34 Standard Class ratings. .
ﬁ) It\/Iaterlal Groups not listed Table 1A are intended for use in valves. See ANSI B16.34
otes
1) Upon prolonged exposure to temperatures above about 800 F(425 °C), the carbide phase of carbon steel may be converted to graphite,
2) Upon prolonged exposure to temperatures above about 875°F (470°C), the carbide phase of carbon—molybdenum steel may be converted to graphite,
3) Only Killed steel shall be used above 850°F(455°C)
4) Use normalized and tempered material only.
5) At temperatures above 1000°F(540°C), use only when the carbon content is 0.04 percent or higher.
6) For temperatures above 1000°F (540 *C), use only if the material is heat treated by heating it to a temperature of at least 1900°F (1040°C)and
equenching in water or rapldly cooling by other means.
(7) Service temperatures of 1050°F (565°C)and above should be used only when assurance is provided that grain size is not finer than ASTM No.6
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TOLERANCES
ASME B16.5—2020ED FORGED FLANGES

SOLID FLANGE SLIP—ON FLANGE WELDING NECK FLANGE TYPE OF GASKET SURFACE

1 B g
A by ot b o B

Ca—-l f3
4

MALE & FEMALE TYPE TONGUE & GROOVE TYPE

THREAD, SOCKET—-WELDING,

SLIP—ON, LAP JOINT AND BLIND. WELDING NECK

Place Range Tolerance (mm) Place Range Tolerance (mm)
When OD. is - When 0.D. is -
Qutside 24" or Less +1.6(+0,063in) Qutside 24" or Less +1.6(:0.063in)
Diameter Ohen 9. 15 +3,25(+0,1250n) Diameter Ohen 9. 1s +3 2%(+0.1250n)
When O.D. is +1_O§+0.0_3in) 10" and Smaller +1.0(£0.03in)
Counterbores | 10" or Less -0.0(-0.0in) Inside 127 thru 18" +1.5(0.06in)
e %ne;ng 'Bb(lasr tg)ggt%%?rl]r}) SLHCED 20" and Larger +3'O§+8'(1)€25-in;
_ .09-0. —1.5(-0.06in
Inside Counterbores i i
Diameter | Socket Welding 1/2<NPS<L3 +0.25(£0.01in) ' (105rtn% I?alsed Face +1.0(+0.03in)
. When OD. s +1.00.037) Diameter eide)
Lap—Joint 10" or less —O'O§—O'Oin) of Contact | £:4mm Raised Face +0.5(%0.02in)
Slip—On When 0D, 1.5(+0,06i1) (Outside) - .
Socket Welding 12"eann do e'f —OIOS—O'Oinl) Face Tongue, goove, femail | 1) 5(+0 02in)
1.5mm Raised Face Y (inside & Out3|de} — :
Diameter (Outsice) . 10003 UENEET \é\ﬁ),enoﬁ%?ngﬁgs © +1.6(0.063in)
of Contact ?Oﬁrtr;rigeF)%ased Face | +05(+0.02in) g: :::e \(/)Vhen Hub Base is +3.2%(0.1250n)
Face Tongue, goove, female - ver 24 _
(inside & Outside) +0.5(£0.02in) Diameter of | When O.D. is +2. O§+O 09|ng
Diamel When Hub Base 5 y : Hub at Point 5" or Less -1.0(=0.03in
iameter P b e +1.6%(+0.063in) . When 0D, is +4,0(+0, 16|n
of Hub at of Welding 6" and Over -1.0(0.03in)
When Hub Base is +3.2%(+0.1250n) . .
Base Over 24" To.\Z0 Bolt Circle Diameter +1.5(£0.06in)
Bolt Circle Diameter | £1.5(+0.06in) Bolt to Bolt Hole +0.8(+0.03in)
Bolt to Bolt Hole +0.8(+0.03in) Diam. of Bolt Hole +0.8%(+0.03in)
Diam. of Bolt Hole +0.8%(£0.03in) Ec?egtritl:ity oL gFé(SSZS 1 {ZM
Eccentricity of Bolt NPS<2 1/2 olt Circle wit ax.
Circle iOS,Ei(%OSin) Max. Drillng Respect to Facing I;IIE(SOSO% M
- with Respect to NPS<3' ax.
Drilling Facing +1.5(0.03in) Max Eccentricity of )
Eccentricity of Bolt Circle with 0.8 Max.*(0.03in
Bolt Circle with 0.8 Max.* (0.03in) Respect to Bore
Eggggﬁ Cti?y%?re Eccentricnry] of 08 Max (0,03
Slieh . 0,031
Eae(éiggc\t/vti? Bore 0.8 Max+ (0.03i) R?%CSISSC\TNEO Bore ” )
When 0. is FSY20] _ fihen OD. is oL
Thickness 18 or Less ~0.00-00n) Thickness  3ro7 0D, s 15,000,191
When OD. is +5.0§+0_19|n) 20" and O Z0.0(~0.0in)
20" and Over —0.0(~0.0in) Whein 5 Dviesr 00N
When O.D. is +1 5(+O O6|n) ] g +1 5(+O 06|n)
4" or Less *£1.5(x0. 4" or Less
Length 5 thru 10" +1_5§+O_06in; Length When O.D. is +1, 5#0 .06in)
Thru Hub -3.0(-0.12in Thru Hub 5" thru 10 —3.0(-0.12in)
When O.D.is +3.0}+O.12in{ When O.D.is +3. OE 2|n;
12" and Over —5.0(-0.18in 12" and Over —5.0(-0.18in

Note:

*This tolerance is not covered in ANSI B16.5, but maker’ s option.
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TOLERANCES
JPI-7S—-15-84 FORGED FLANGES

: o Demensional . o Demensional
Flange Section Basic Size Tolerance Flange Section Basic Size Tolerance
+
Outside Diameter O 670mm & below £16 Bolt Hole Pitch 24B & below +05
over 610mm +3.2
Slip—on & Lap 10B & below +0.8, -0 , 1.6
Joint Bo 128 & over +156, -0 S"S‘z)‘cire‘t& 128 & below 038
+B~ 2B +0.3, 0 X1 148 & over +3.2
Socket—Welding 2+B ~3B +0.4, -0 -1.6
Inside Bo, B +B~ 2B 04 Hub Welding—Neck 610B & below 1.6
Diameter 2+B ~3B +0.8 Diameter X 610 & over 132
10B & below +0.8 +2.4
. B | .
Welding-Neck 12B-18B +16 Welding-Neck 58 & below -08
B +3.2 H +4.0
20B & over 0 6B & over ~08
+3.2 Slip—on & 18B & below +3.2, 0.8
Thickness O 188 & below -0 HHeEtht Socket Y1 20B & over +4.8, —1.6
208 & over +438 Yg Welding Neck 10B & below +16
-0 Y 12B & over +32
Bolt Circle Diameter C 12B & below +0.8 Gasket Seat R RFThickness 1.6mm R +0.8
Bolt Hole Diameter 14B & over +1.0 asket Seal RFThickness 0.4mm +05
STANDARD FINISHES for Face of Flange (ASME B16.5)
STOCK FINISH
DN NPS 12 DN-NPS 14
. 1.2
1/16" 1/32 1/8" 1 |as64"
05 | fo6
0. 001 97" 0.0022"
[> SPIRAL SERRATED OR o8
\ PHONOGRAPHIC \<90277‘ ’«

[:> CONCENTRIC SERRATED

L~

£

@ SMOOTH FINISH
STOCK FINISH :

The most widely used of any gasket finish, because practically, is suitable for all ordinary service conditions. This is a
continuous spiral groove. Flanges sizes 12" (304.8mm) and smaller are produced with a /16" round—nosed tool at a feed
of 1/32” per revolution, For sizes 14" (355.6mm) and larger, the finish is made with /8" round—nosed tool at a feed of
3/64" per revolution,

SPIRAL SERRATED OR PHONOGRAPHIC :

This finish is produced by using a 90° round—nosed tool.

CONCENTRIC SERRATED :
This finish is produced by using a 90°  round—nosed tool.

SMOOTH FINISH : T
he cutting tool employed shall have an approximate 0.06” radius.
The resultant surface finish shall have a 125 inch to 250x inch (ANSI B16.5 para 6.4.5)
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COMPARISION FLANGE BORES OF WELDING NECK FLANGE FOR ANSI WITH JIS

zok_u_mk 0.D SCH10 SCH20 SCH30 | STD | SCH40 SCH60 XS SCH80 SCH100 SCH120 SCH140 SCH160 | XXS
SZE | JIS | ANSI| JIS | ANSI| JIS | ANSI| JIS | ANSI| ANSI | JIS | ANSI| JIS | ANSI | ANSI| JIS | ANSI| JIS |ANSI| JIS | ANSI| JIS | ANSI| JIS | ANSI | ANSI
1/2" | 217 (2134 - |17.08 - - - 16.48|15.798| 16.1 |15.798 153 | — |13.87| 143 1387| - - - - - - | 123 [11.79| 64
3/47 | 272 | 2667 - |2248| - - - 121.88/20.929| 21.4 (20929 204 | - |1885| 19.4 | 1885 - - - - - - | 162 | 1554 |11.02
1" | 340 |3340| - |2786 - - - 2760|2665 27.2 |2665| 262 | — |2431| 250 2431| - - - - - - | 2122070  15.21
11/4" | 427 | 4216 - 3666 - - - |36.26|3505 355 3505|337 - |3246 329 3246 - - - - - - | 299 |29.46 | 22.76
11/2"| 486 | 4826 - |4276| - - - 4194|4089 412 14089 | 396 - |3810) 384 3810 - - - - - - | 344 3399|2794
2" | 605 |6033| - |5476| 541 - - |5394| 525 | 527 | 5250 | 50.7 | — |49.25| 495 | 4925 - - - - - - | 431 | 428538.18
21/2"| 763 | 7303 - |6690| 67.3 | - - |6344|6271 659 6271|643 - |59.00 623 59.00 - - - - - - | 57.3 |53.98 | 44,98
3” |891(890 | - |880| 8.1 | - - |7934|7793 781 7793|759 | - |7366 739 7366 - - - - - - | 669 |66.65 | 58.42
31/2"|101.6 (10160 - |9550| 926 | - - 19204[90.12  90.2 |90.12| 876 | - |85.45 854 8545 | - - - - - - | 762 | - -
4" | 114311430 - (10820 1045| - - |104.74/102.26 102.3 |102.26/ 100.1 | - |97.18| 97.1 | 97.18| - - | 9219205 - - | 87.3 |87.33|80.10
5" |139.8141.30, - (13450 1296| - - - 12819/ 126.6 128,19 1236 | — [122.25/ 1208 (12225 - - | 114411590 - - | 108.0 [109.55/103.20
6" |165.2/168.28 - [161.50/ 1542 | - - - |1541| 151 | 154.1 | 1466 | - |146.33 1432(14633 - - |136.6(139.73 - - 1288 131.7 |124.38
8" 216321908 - |211.58203.5 206.38| 202.3 | 205.0 [202.72| 199.9 |202.72| 195.7 198.45/193.68| 190.9 |193.68| 186.1 |188.95| 179.9 | 182.5| 175.1 |177.83| 170.3 |173.05/174.63
10" | 267.4|273.05| — |264.62| 2545 |260.35 251.7 |257.45|254,51| 248.7 |254.51| 242.0 |247.65 247.65| 237.2 |242.93| 230.9 |236.58 224.5 |230.23| 216.6 [222.25| 210.2 [215.90222.20
12" 318532385 — |314.66|305.7 |311.15 301.7 |307.09| 304.8 | 297.9 | 303.2 | 289.9 |295.30 298.45| 283.7 |288.95 275.7 |281.03| 267.7 |273.05| 261.3 | 266.7 | 251.9 |257.20 273,00
14" | 3556 |355.60| 342.8 | 342.9 | 339.8 1339.80| 336.6 | 336.6 | 336.6 | 333 |333.35| 325.4 |325.48 330.2 | 317.6 |317.50| 308.0 | 308.0 | 300.0 |300.08| 292.0 | 292.1 | 284.2 |284.18| -
16" | 406.4 406.40| 393.6 | 393.7 | 390.6 | 390.6 | 387.4 |387.35/387.35| 381.0 | 381.0 | 373.4 |373.07| 381.0 | 363.6 |363.58| 353.0 |354.03| 344.6 |344.53  333.4 |333.35| 325.4 |325.48| -
18" | 457.2 457.20| 444.4 | 4443 | 4414 | 4412 | 4350 | 4347 | 437.9 | 4286 | 4285 | 419.2 | 4189 | 431.6 | 409.6 | 409.3 | 398.4 | 398.3 | 387.4 | 387.1 | 377.8 | 377.7 | 366.8 | 3665| -
20" |508.0 | 508.0 | 495.2 | 4953 | 489.0 | 488.9 | 482.6 |482.60|488.95 477.8 |477.88| 466.8 |466.75| 482.6 | 455.6 |455.63| 443.0 |442.93| 431.8 |431.80  419.2 |419,10| 408.0 |408.03| -
24" | - |6096| - 597.30| - |5909 - |581.5|590.9 575.0 | 574.6 | 560.8 | 584.6 | 547.6 | 548.1| - |532.2|517.6|5180| - 5053 |490.6 4909 -
° | - |7620 - |746.16] - |7366 - |730.25(742.95 - | - | - | - |76 - | - | - | - | = | = | = | - | - | - | -
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NOMINAL INSIDE DIAMETER AND WALL THICKNESS

NPS oﬁmﬁmﬂ D CARBON AND ALLOY STEEL STAINLESS STEEL NPS
/
Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch.
INCH |mm(DN)| - ANSI | WT | "™ | 's10 | 520 | S30 | STD | 540 | S60 | XS | S80 | §100 | S120 | §140 | S160 | XXS | S55 | 108 | 520 | 5405 | s80s | NCH
& | 350 | asep | D |347.7| 3429|3398 3365|3365 333.3 | 325.4| 3302 | 3175 307.9| 3000 | 292.1 2842 | - |347.7 3460|3396 | 3365 3302 .
O WT1396 | 635 | 7.92 | 953 | 953 | 11.13 | 15.00 | 12.70 | 19.05 | 23.83 27.79 | 31.75 | 35.71| — | 3.96 | 4.78 | 8.00 | 9.53 | 12.70
15 | 400 | a06a | D | 3980|3937/ 3906 | 367.3| 3873 | 381.0| 373.1 | 381.0| 3635 | 3540 3445|3333 | 326.4| - |398.0|396.8|390.4|387.3 3810 .
4 TWT1 419 | 635 | 7.92 | 953 | 953 | 12.70 | 16.66 | 12.70 | 21.44 | 26.19 | 30.96 | 36.53 | 40.49| — | 419 | 4.78 | 8.00 | 953 | 12.70
‘& | 450 | asrp | D | 4488|4445 441.4 4349|4381 | 4287 4191 4318 4095 3985|3873 | 377.9 3667 - | 448 4476|4412 4381 4318 o,
2 "WT| 419 | 6.35 | 7.92 | 11.13 | 953 | 14.27 | 19.05 | 12.70 | 23.83 | 29.36 | 34.93 | 39.67 | 4524| — | 419 | 4.78 | 800 | 953 | 12.70
20 | 500 | s0go | D |498.4 4953 4889 4826 | 488.9| 477.8) 4668 4826 | 4556|4429 4318 4191|4080 — | 4984 4969 480.0| 4889|4826 0,
O WT1 478 635 953 12,70 953 15.09 20.62 | 12.70 | 26.19 | 32.54 38.10 44.45 5001 - | 478 | 554 | 950 | 953 | 12.70
22 | 50 | ssgg | D |5492 546.1(5397 5334 639.7| - |5143 5334|5016 4889 4762 | 4635|4508 | — |5492 5477 - |539.7|5334 .
B WT 478 | 6.35 | 953 |12.70| 953 | — | 22.23 | 12.70| 28.58 | 34.93 41.28 47.63 | 53.98| — | 478 | 554 | — | 953 | 12.70
o | 600 | oo0g | D |5985 596.9( 5905 581.1 5905|5746 | 560.4|584.2| 547.7 | 531.8 5176 | 5049 4905 — |5985|599 - | 59055842 ,
O T 554 635 | 953 1427 953 17.48 2461 12.70 | 30.96 | 38.89 4602 52.37 5954 - | 554 | 6.35 — | 953 |12.70
, D | — 6446|6350 — |6413] = | - 6350 = | = | = | = | = | = | - |6446| - |641.3/6350]
26" | 650 | 6604 79 070 = 953 - | - 1270 - | = | -= | = - = | = 792 = 953 1270]%®
, D | — |69546858 679.46921| — | — |6858| — | = | — | = | = | = | - |6954| — |692.1 6858 ,
28 | 700 | 712 795 1270 1588 953 | — | — 1270 - | = | = | = | = | = | = 792 = 953 127028
, D [7493|746.2 | 736.6 | 730.2 | 742.9| = | = |7366| = | = | = | = | = | = |7493|7462| = |742.9 7366 .,
30" | 750 | 7620 535 792 1270 1588 953 | — | — 1270 - | = | = | = | - | = 635 792 - 953 12700
, D | — [797.0 787.41781.0 | 793.7 | 777.8| = |7874] = | = | = | = | = | = | = |797.0] = [793.7 787.4| _,
82" | 800 | 8128 79, 1270 1588 953 |17.48 - 1270 - | = | = | = = | = | = |72 = 953 1270] %2
, D | — |847.8 8382 8318 8445 8286 - 18382 - | - | —= | = | = | = | = |sar8 - 8445 8382| ..,
34" 1 850 | 8636 T — 702 (1270 1588 953 17.48 - (1270 — | - | = | = | = | = | = 792 = 953 1270| "
, D | — [898.6 8890 882.6 8953|8763 — 8890 — | - | = | = | = | = | = |8786| - |8953 8890 .,
36" | 900 | 9144 79 1270 15.88| 953 |19.05 - 1270 - | - | —= | = = | = | = |72 = 953 1270]°®
, Dl = | = | = | = [9461] = | = (9398 = | = | = | = [ = | = | = |o494| = [946.19398] _,
38 | 90| 9882 I = = 983 = | = (1270 = | = | = | = | = | = | = 792 = 953 1270|°8
, D = | = | = | = [9%9] = | = (9906 = | = | = | = | = | = | = (10002 = [996.9 9906|
40" 11000 | 1016.0 Iy ——————— = 953 - | - 1270 - | - | = | = | = | = | = 792 = 953 1270|%®
, Dl = | = | = | = ({0477 = | = 10414 = | = | = | = [ = | = | = [1051.00 = [1047.7.1041.4] _,
42° 110501 10668 |y ———— " — = 983 - | = (1270 - | - | = | = | = | = | = 792 = 953 1270|%
, Dl = | = | = | = (10985 = | = 10022 = | = | = | = | = | = | = [1101.8 = [1098510922|
44" 11100 | T8 I — = 953 - | - 1270 - | = | = | = | - | = | = 792 - 953 1270\
, D = | = | = | = (11493 = | = 11430 = | = | = | = | = | = | = [11526 = (1149311430 _,
46" 11800 | 11684 Ny ————— " — "~ 953 - | - 1270 - | - | - = = | = | = |72 = 953 1270|%
; D| = | = | = | = 12004 = | - {1938 - | - | = | = | = | = | = 12084 - [120041/11938 _,
48" | 12001 12192 Ny ——————— = 953 - | - 1270 - | = | = | = | = | - | = 792 = 953 1270|*®
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NOMINAL INSIDE DIAMETER AND WALL THICKNESS

NPS oﬁ_ﬁmﬁmﬂ _\o CARBON AND ALLOY STEEL STAINLESS STEEL NPS
Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch. | Sch.

INCH |mm(DN)| - ANSI | WT | "™ | 510 | 520 | $30 | STD | S40 | S60 | XS | S80 | S100 | S120 | S140 | 5160 | XXS | S55 | $108 | 5205 | 5405 | 5805 | NCH

ve | 6 | 10 || - [ 78 - [ 7468|6850 55|55 - | - | - |40 [ 06| - | 78 | 7.3 | 68 | 65 |,
SOUWT[ = 124 | = 145 173 | 1.73 | 220 | 241 | 241 | = | = | = | 315 | 483 | = | 124 | 150 | 1.73 | 2.41

ve | 8 | 137 | P | = [104] - [100] 02 92 89 [ 77|77 | = | = | - [ 63| 16| = [104]07 02|77 |,
O IWT[ = 165 — | 1.85 | 224 | 224 | 240 | 3.02 | 302 | = | — | - | 368|605| — | 1.65 | 200 | 2.24 | 3.02

& | 10 | 174 1P| = [ 138 = [134[ (25 125 {15107 [107 | = | = | = [ 61 | 43 | = | 188|131 125 [ 107 |0
1 OUWT] = 165 — | 185 231 | 231 280 | 320 | 320 | = | — | = | 401 | 640 | — | 1.65 | 200 | 2.31 | 3.20

2 | 15 | 213 | D[ 180 [ 170 = [ 165|158 158 | 149 [138 138 | = | = | = | 11.7| 64 | 180 | 17.1] 163 | 158|138 |,
S WT[ 165 | 241 | — | 2.41 | 277 | 277 | 320 | 3.73 | 373 | - | — | - | 478 | 7.47 | 165 2141 | 250 | 2.77 | 3.73

x| 20 | 267 | D | 234|225 = [ 219|210 210|199 [ 189 [ 189 | = | = | = | 166 | 11.1|234 225|217 | 21.0 [ 189 |, 0
O TWT[1.65 | 241 | — | 2.41 | 2.87 | 2.87 | 340 | 391 391 | - | — | - | 556 | 7.82 | 1.65 | 2.11 | 2.50 | 2.87 | 3.91

| o5 | sgg | D[ 302280 - |27.7 267 | 267 257|244 |244| - | - | - | 208 | 153|302 | 280 | 275 | 267|244 | ,
© CWT| 165 | 277 | — | 290 338 338 | 390 | 455 | 455 | — | — | — | 635 9.09 | 1.65 | 2.7 | 3.00 | 3.38 | 455

v/a | 32 | asp | D | 389|367 — | 363|351 | 354 332325325 = | - | - | 295|228 | 380 367|362 351325
© CWT| 165 | 277 | — | 2.97 356 356 | 450 | 4.85 | 485 | - | - | - | 635 | 970 | 1.65 | 2.77 | 300 | 3.56 | 4.85

1172 | 20 | a3 || %0428 — | 419409 409|393 | 381|381 | - | - | - | 340|280 | 450 | 428 | 423 | 409 31 [,
S CWT[ 165 | 277 | — | 318 368 | 3.68 | 450 | 5.08 | 508 | - | — | = | 714 1046 1.65 | 2.77 | 3.00 | 3.68 | 508

> | 50 | eo5 || 572|650 | 541 | 541 | 527 | 527 | 507 | 494 | 494 - | - | - | 430 | 384|572 | 550|535 | 527 | 494 |
© WT| 1.65 | 2.77 | 320 | 348 | 3.91 | 391 | 490 | 554 554 | — | — | — | 874 11.07| 1.65 | 2.77 | 350 | 3.91 554

21/2 | 65 | 73 | D | 690 |67.1 | 642 | 636 629 | 629|612 502502 | = | - | — | 541 | 452|690 | 671 | 662 | 629 | 592 |0
2 "WT| 241 | 3.05 | 450 | 478 516 | 516 | 6.00 | 7.01 | 701 | = | = | = | 953 |14.02| 241 | 3.05 | 350 | 5.16 | 7.01

v | 80 | ssg | D | 847|828 799 | 793|779 | 779 | 757 | 737|737 | - | — | - | 666 |58.4 | 847 | 828 | 809 | 779 | 737 | 4
Y IWT[ 211 | 3.05 | 450 | 4.78 | 549 | 5.49 | 660 | 7.62 | 7.62 | — | — | — |11.13|15.24| 241 | 3.05 | 400 | 5.49 | 7.62

312 | 90 | 1016 |0 | 974 [955 926 [ 920 | 901 [ 90.1 | 676 | 854 | 854 | = | — | = | - | - | 074|955 936|901 | 854 |, .
O W 211 | 3.05 | 450 | 4.78 | 574 574 | 7.00 | 808 | 808 | - | — | - | — | - | 241 | 3.05| 400 | 5.74 808

2 | 100 | 1145 | D[ 110.1]1082| 1045 1047|1023 1023 [ 100.1| 972 | 7.2 | - | 920 | - | 87.3 | 80.1 |110.1[1082| 1063 102.3| 97.2 | ,,
S WT| 211 | 3.05 | 490 | 4.78 | 6.02 | 6.02 | 7.10 | 856 | 856 | — | 11.13| — |13.49|17.42| 241 | 3.05 | 400 | 6.02 | 8.56

o | 1p5 | 141 | D | 1357|1344 1310| ~ [128.1[128.1|1250(122.1 122.1| = |1168| — | 1094 103.1|1357 134.4[ 1312 128.1 (1221 ,
2 'WT| 2.77 | 340 | 510 | - | 655 | 655 | 810 | 953 | 953 | — | 12.70| - |1588|19.05| 2.77 | 3.40 | 500 | 6.55 | 9.53

& | 150 | 1684 | D |1629|1616 167.4| - | 1542 1542|1498 14651465 =- |1399) - | 1319 1245|162.9|161.6 1584 1542 1465 ,,
4 WT 277 | 340 | 550 | = | 741 | 7.11 | 930 |10.97 1097 = |1427| — |1826|21.95| 2.77 | 3.40 | 500 | 7.1 | 10.97

o | 200 | 210p | D |2137|211.7 2065 2051 2028|2028 | 1986 | 193.8| 1938 | 189.0| 182.7 | 178.0| 1732 1747|2137 | 211.7 | 2062 | 202.8 | 1988 g
2 "WT| 277 | 3.76 | 635 | 7.04 | 818 | 8.18 1031]12.70| 12.70 | 15.09 | 18.26 | 20.62 | 23.01 | 22.23 | 2.77 | 3.76 | 6.50 | 8.18 | 12.70

0" | 250 | o7s | D |266.2|264.6 2603 | 257.4) 2545 | 2545 2476 | 247.6| 2428 | 2365 | 230.1 | 222.2| 2158 | 222.2| 266.2 | 264.6| 2600 | 2545 | 2476
WT | 340 | 4.19 | 635 | 7.80 | 927 | 9.27 | 12.70 | 12.70 | 1509 18.26 21.44 | 25.40 | 28.58 | 25.40 | 3.40 | 4.19 | 6.50 | 9.27 | 12.70

1> | 300 | apag | D |315.9]314.7 3111 /307.0 3047 303.2| 2953 | 298.4| 2888 2809 2730 | 266.6| 257.2| 2730|3169 | 314.7| 3108 304.7| 298.4| .,
S "WT[ 396 | 457 | 635 | 8.38 | 953 | 10.31 1427 |12.70 | 17.48 | 21.44 | 25.40 | 28.58 | 33.32 | 25.40 | 3.96 | 457 | 6.50 | 9.53 | 12.70
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