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o sEe pe Al @ AA mrel weh 87 AFHolol ok
7}

@) Ash T A wAE gla) B PRl Wl o) F ZHL shefof Fr.

(3) A3k Az v 2 wjpe 58 wjEAhel A5E ¢ i dE w44 1%
z700] olg &abol 7ok

(4) &3 BAS BAS) s Ask Bwdt Ag i@ £E e FE T2
% Abe]E= KOSHA GUIDE D - 51 - 2020, “A|3}-A14 wjg A7 2 =

of &g 7lex "l wel A71A AEAHS vdloF o

(5) F= 7FeAdol =2 ZWA AZ H9= Astel wWHs AW, JE AAeA &

A A
46.2 |7l

() A4 Abade @ Aus e Aaud deel AeHs 448 744 A7)
#a g welop g,

(2) A% iz W D W

(3) A% A e A PEe
D - 51 - 2020, “A&}-#] % ¥ 2
A7) 2 JFRE Fa g R Adwo]
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4) ZE A4 w2 mddn s "2 ZAEE A9sty RE AAN AA A
71 B34S ThAok ahH, Wk ARTe] 9= Ayl S8 AEe 1A
o2 A Eofor gt

0) W3 Has Sl A A v 3owieAdnie) 1A S 7] Aol 10
o] sfo]ofol gt

6) FWA AZF-9= KOSHA GUIDE E-38-2012, “HAd3 &l 4
ZIEAR et e HAS stefof dop st FdA] 2E= 2EVF A
7 A B dRIER IR A Wil e WAEH] S8 & fAEs 4

T+ HAE AFT F 39

(7) A4 ZHAE AE3A e A wide] #e A5, e 44 e 55
Ab&ste] A A FREERY dAdEolof gt

(8) AbAvie AbAet HFsto] ANFES AT 87 d= AFELAES ol Fst
= W& PHAAYE FAEFAoF g

9) % "ol AyE volL o ArujiS HAAse A 7 o dAYES
dElstar, Abavjae] 7IAA AAFRA FAl FE e o] wAT F
AT AFTE ubste] s E3pEo] LAY F de tE A wi#e A
A AAReF FA | WA et Ae T A g

(10) AFZviare] 71 A% AAF9 249 & a2 SAZFYH Bosto]of o)

(1D Ab&ujae 12 7t~ e F7] 579 A5 S5, oF AsA, i 9=
d 7= T nAoY, ¥ IS AT 5 U= I P 2T Q)
Al =ZFEo A= F "

463 Wi¥ FA] T

(1) A7 w2
= Fxste] - WA, A B 719 25l wek A 25 S/Es A

2) A

3
(3) W st

KOSHA GUIDE G-4-2011, “sj ¥t} o= Ao w3k k7t

v dE e FRAAE A A BAE FeE 5 JQEE Fof
Hj 3 ARZE Yetd = Jdx = AdAS 7143 Hkdko] WHA L=

B Apolo] wAsE guld @l o@ R AN A4S
Bg omwalA wakel A &S waAsE Aol | 5 Ak

(4) AstolEmae B2e BA357] 9sME KOSHA GUIDE M - 116 - 2012,

Sol A FAT AFe Foetolof .
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o] A2 Al4de] AAlE AA AS wjyh, BHE g F LA (o] wjdolg}t Fhrt)ol

551 AALAA 7=

(1) =, B 5 Agdlel] gk Ad dEe 41, 42, 43 R 440 7] x@oF g

r

(2) o]=4 Tl ¢ o] doid = Q= Wil AAAGS 442004 EH

<9 2>9 =

M o

(3) FFol dold & gl MElA ALY BagH 2N 2 SEE F
G AT <Y 2> MFE SE T o) A@s ol @k,

(4) ﬁr%L 5201]*1 5577}74 ZEO] dojd o A= Hidolv F=o] Lot & fl=

(2) &l dojd & AUxe X2 tad ZAR ol wEHA B
(7h) stz &% AAEH Eok 27 84 A E-S(Elbow)
(W) #7137, Weldolets, sockolets, and threadolets 5% AA¥W 7%
(th g&A Aba #8217 (Multi-hole diffuser) 3 19} #Hed® Adw]

2o A1 - (Elbow)s (Radius of curvature less than 1.5 diameter)

>
M
i
FE
o,
o
JoNs

(v}) Socket-weld and threaded reducers
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(v}) #Au) 7 3 01 o] Aol A FolX = Eccentric and concentric reducers
(AD) 20° o] =% Al %5 F#H(Mitred elbows)
(o}) ZgM B o] ZHFo A A7 8uf7}A]

() 718} M= 53 ~Edoly E& 542 F%

(W) =5 w4o] & wf7] 5 E(Tee)
(th) &0l & dH 9 (Elbow)(Z 79 158 o]Ael w-A)
() H Fdo] mjize]s- 671 o] @5 A o] E) o2 A 90 ° A5 FY

(mh) WF o] vz e 37) ol el T2 A o] 8o AR 45 ° Al-s ¥

(M) Fo 3 : 12 #2423 reducers

523 54 Wi 914

(1) $-3] 8j¥&*(Bypass piping)

b BB AT FF<AY 3> W AL AGT W ME §57} GF 5
Fol w57 WRo] 598 ;els ook k.

(b 3 W] GEe FEo] Yok F Q= WTO R AT AW PP
o B2 Aot FEo] Jojd & Yt WTOR 7FHojof Fr}

(th) webA Fad =5
A A A o] A

1o O

il
N
N
olr
L
ol
o
o
to
=
T
1o
_O‘L
4
)
2
2
o
to
=
! |
=2
=
o]

(2) ¥l ¥ "= (Piping upstream of vents and bleeds)

(7hH W= 2 E2ld W HE (bleeding valve)®] J2=E¥ A wj#3} 2= w4 ] 9
S8 g WH (bleeding valve)(F, 28] WE Alo])= 93] vj@o 2 A Eojof
sy
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)

AX

s

f

$3|¥ E (Bypass valve)

[

[=13
=

Hi =5 H (Vent valve, 282

SRR IR S P R R S T [

KHCHEE B (Isolation valve)

3] wj @ AR AL

w3
—_

SRR

—

H O

=~

H

e

o7

o

(71

w3
—_

H

H

(4) 7]

ga

A}

o
=

Moz WAy A4

5|
i

A=

of o

=9]

I,

74

H] 2] ¥l & (Piping downstream of pressure letdown sites)

N

o

o)
=

A E FE)

L
- XN

73l 87t =

Z]
=y

o] e v

) =

3,

d #| 8} o] oF

Fo] WA QAR
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(T A% AR FE £ FEAUAES Tt 2ol U+ AvhA WAANLL
o

AgEA e &

f
3

[‘ U

@ taA 2k 3HAE7] (Multi-hole diffuser)oll A &= 7487 2 ASH = 45

-
=7 AE GFRAET gl AR IS 5 Utk

7] =
@ A7 Ao F JES AU, =E2HA FEE AU @ AS
©6) M7

Oh) A=A o] WAel YNFEE dte] YA} FET F Ak FUE Aa

g slob @l

(th Ak Al gals s
3t )

(2h) Azl wga 5
g %

(o) A2 AHEAE AL AFE AFol Hop Anl2 kel B eRelA Aa TF

(v} a8 7] 231 (Spiral wound gaskets) o] MY EHA FEE v A
I 2& WE #H(Inner rings)e] glojoF 3k},

(A} N2 A ZHE (Gasket sealant)= A7 28 W dH{7F HAEE 5 Qo] AA
H A At AGEZ HQ3 HfoE 459 7S wrSA Ak s}

(7) YA A& E (Thread sealants)

Oh) WA ABE Adol Ao vl Y R R A2FFI BHHEA
selsfof gk,

(1) PTFE Hlolz= AaFwdn et 384 s B8] fle) J 2SS 23 A
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k9
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7htez M Efol
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[e}

A Aol o)

H
U AT SR daprp Zolx] G EE

o)

o

&
=

s} 9

=

F AR ASTM G632 54 Ao
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s

ke

(7}) 317}5(Bulk metal) 9]

(mh) 71EF Z}A
(8) WA Ef(Dust traps) and ¥ T (Dead ends
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pul

&tofof it

2 7y

o|
X

3

o %4

—_
file)

i

o

1

k9
.

F gk

pAXe)
=

kel
Ao A v o5

k9
.

A=

7t oA

T

) BN

afof of

G

=2 e
7kl A

oF
o]

o

o] A

R
ke

Al -zl YAz

(2}) W= EH(Dust traps) T AA F+1H&
(v}) WA E(Dust traps)

(7}) Fire stops= -

(9) Fire stops
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-
K

Jlo

il
il

Mo
Mo

B
L

k9
.

A=

B g5 oo} 3
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2) AHoly 7se AN e HAY MR dEsH AeE 7 de AL
= A skofof g
Q) AN a2 ¥y aFo A, 75 R P wat f£5, G SEAY
o] glrh
532 WH 7%
(1) o3 2o WBol 750 gl -4 soh
(7}) =¥ ¥ (Isolation valves)
(W) z=dwira 2 FAA oW E (Throttling or process control valves)
(th) 7121 B (Emergency shutoff valves)
(2}) $-3]¥ B (Bypass valves)
(m}) W= H (Vent valves)
(B}) <FA W B (Pressure relief valves)
(AH) 9 AW H (Check valves)
(2) At B 913 4 (Isolation valve risks)
(7)) A E dA AA Aoz MuE e A WHee= F 7R 93 8.do] St
O MY+ ¥BEE FHhste 15 9 di
@ dEdFo2 A% 4% HE2EHY oY H 2= As
() wE F&5 37 2 55 7 9182 JNEET] doll A B e] ¢eEs Y
stAl & g v 3] wiEE AREEtH WA 4 St
(th 3= s (6)o] A Heo] Uk
(2h) Al B = dubH o g AolE & Fe1 e UHlE Fo| 9
(mh) 2pek WB = ks @8l AY ks E Aol AEafoF s A B
T A Asetd Qb "Avt
(Fh) o= A= 3 wiH == 54 A AXE ARES] dA S oY Zo] glo]

A58 ob Gt
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Eiass

1]

)

(o) @AY 2AY

|o] W B (Throttling or process control valves)

—_
file)

o
R

ol

gAY 238

lex]
=

1A, W=

S

gAY 2
(Ch) -2

A5 shE A gk, o 7] M =

Wl B8 =

g A

REYA
o

@)
K

o
;OD
B

i
X
Nd
Ho

NI
o
|
<]

wK

B
o
0|
e
™
e
e

mja
;o#

1
Ao

VE
ar

K
Ar

= 1 7]

(Th) o

F71 w2 ol o

o

bol = =

e

2ol

2z
=

2 == HH

3T
=

sof g},

(4) NF2 B (Emergency shut-off valves)
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(5) -3 B (Bypass valves)

5
of
il

—_
file)

S|
i

A=

3l of

&

AolA WrE A

o

oo

il

(o}) HARLE 7]5AA 7]A)

1A g7 oo} dt,

of weh A

= 7=+

= o

() F-3E

oj

e
—_

—

H(Vent valves)
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=

=
=

o
N

N
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—_
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o] AMAHAHLE 523 29 DE

oEl
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dr

(2)

il

o

212 W ¥ (Ball and plug valves)

A

(3) EH s}

(71

il

2o Y72 S mAg7}

ﬁo

Fiasy

sfol of

glof 9

(th) Eolut

2] 17}

2z
=

Iz WHE AA

() Ein s}

g}o] WM (Butterfly valves)

2z
=

(4) HH

A el

gzvt f

oEl

g A

)

H

=1}]

(e}

(7F) ]

taz Aolo] AtiEw A EE 74

Fiasy

HE Z o] WH = A A

(th)

=~

(5) AlolE ®

(7hH Aol E

)
N

N
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(Lh) Alel=sh BA) AE Atel, Aol e} W AlE(back seat) Abe], 3]sk 2
Aole Abo] 28l LA} Fho] = Abe] Fo] AolE Mpe] gAoli §
Ae Ao vpREde] &4t

(th) WHoF Aol WHst B Fel A 5 WE Fof S Wy AT Yot
Fodels] A9E QN AolE WHE WE Eul(bonnet)] gHelo] Wl f7%
F otk ol A &7 Mg A BU P9t adgFel ol F Ank

() AlelE BBt delw BB AE Ao FE Paedsleh 2E o] EHo] 7ol
I

TR
6) F2H WH
(7h 22H WHe dWAOR Aol SR Hp dWNAHOR AgoR HHh

(L) 28 WBs 827 2Ry B =W 71x3 9ok

() EYAAE ALY G AT FAPAL A EPLAE A
%

of gfe A} BetaEol FAol e F vk Agol mEAE Aol
= 9)(Cage wims)ol ALSHEA o Zol B4l olE el 7olw, A
AL & 5 9

(2h Wn PASH EYS xS SHL e FED WpE FEWOL 1FE

aL, AJA A S AREskeloF FhTh
(7) ety
(7h) ¢tdAMlp = RAddqog {A7l n&082 524
(Hh) gtdE 24

(ch wE ol Ege]
»

4 o EF2 Tawol digEe] SHsA e AAAS s &
oW AES EYS WANES A& oF ot
(Fh) B = =) #d 9y ool e} Az, A | B7F =ojof gt}

(8) A= WH
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Ob AzBe FeHoR P4 FAV B2, e fE) FEUS D Q)

.

b aemz gawne gra, £y, FdolE, IiE, 22y 52 A4S
AL-g-8f ok Fet,

(ch BEel §de] wet AZWpe] FAG 2EAGOE 7D 5 YL, 18
X2 FE ok

% 28 AL 53 FIUAD 0% A2 03 L AE 238 Haqst
fel el A ow e Ados dehart/Eeln AHET Kol 9L 5
IRARlc}

(=) A

< Az FESH AAE A sk Ak e
0]

() EEE 9HEAE A FoW FAL 52t TN SHIAY FEL
= NEL B2 2] BAE A o] AAXE Hsjofof g}

() B84 @79 e 2EYe] AgHE FedolE A WD WESEF] ¢
of 1PAAIE AAstelof g},

(oh Az WrE WYS 4o AAs, WYl Hash HEE A shelof )

5.3.4 Valve seals and packing

(1) 2beg Atshs AulAA Agshs Aot Y FolAs AAEANA AP
A AR Aol whet Az A Felsholof Fit.

(@ WE% Ao A3 AR saAdel te ARE ASTM Gesol A &ele 4 9
.

535 7IEl 7hseh MH sl

1) 3% FH8E 7 oh

fu
0
o
Ml
o8
~
12

(2) A2 G2 AAFNA T 25 FEAA vFE AdEde B ofand

) @A Feade] AEon @A
el ol Ao Ag

2
j&
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(4) 2 5o} MBEA slojubat WE BolA] A s RAF Le) 2
FBH 5L AT A ol 2gs Fol AnAFUNE o] B AL B
AsAY HAd FAALYE FAsho o} Frh
5.4 Wl F-2aw)
541 YwkAba
(1) Az AgAuolA FE, 2EdeY, oeua FeolE, WFel FuA, Ay

(2)

(2)
3)
(4)

5)

(6)

(7)

(8)

# AL87] @ ZHAE(Flexible) 925 So] g},

o] A E e dele sEs dod ¢ qlo AvdE b

o
>
>
ot
tlo
HN

A FAH A QB 2Efolyds At or 239 v (mesh)E 959

sEdOUE 23w W4l A% Lol i How FehES M selok k.
sEdolY A% e 150 m o149 o|EAe AAND 5 ddolok Tk,

2EYolH e MiH= AAer olgdy =g g i, ole @y g o] F o

ol a9l dgel s

stolo] Hl4](Wire mesh)t E@u]sh #3017k ghe 2AlZ AZs o] Ao
AgsdE A By 5 Ak

9lolo] Wl (Wire mesh) A At AA YA P& v 2y 22 Ushd A4
ojojof s}ar, 2HJE 27 AL Wsido] wrol AREE 4 gl

A3E AAYE <29 1>9 1% 2004 BAH 2E 5 S0 o] gate] A2
AT FEW FAE AAstelop @,
Awyg sedoly HE ¢

(7hH & E ofolo] WA (Wire mesh)= ¢Hd¥lH AAHNAN H=HAY &3

Al %‘Lﬁ A7 Eefok g
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(b A4ARGAE Axste] Aol H2 ¢

o

ulRkol A 2l ol A Amale] A
2 ek, oA SHE Y
o

St

il

©) 987 2Edol 47
Oh ABY zEE A5 el YR

(Wh) 718k AAE W Mue] e TAS 544 BHE FR @

543 Y& Z=Ed o] (Y-type strainers)

(1) Y& ~E9
1 TFAEAES

Q) A= WAL S AbEsteioF shal, &t AHSS wAIstelof g

(4) ¢}olo] W4 (Wire mesh)$} ~a &8 LS 5429 Y8 ~Egol9o AHE& +=53

of of st}

544 Y8 ~Ed oy EAo = E=ZFF WH(Blowdown valves)i= AATHFS &
A &Fo]of gt} B R2rpg WHO AAS FFEH AL E Ay, UF wME A
Zrol A €2 4+ Y, FHEHoE ME FHAA AdATET o T 5 3

.
5.4.5 2 H (Filter)

(1) 25| oy o]Fdo] #old Y IEHEE 7t2=2 HAhdloof sy,
(2) ¥ 3 A (Filter risks)

(7hH 29 AR E= ool %o ALY =2 s=1o] Utk

() demEs EAH o 2ok ok gt Aol nte 44 A8 5 9
of Aol Folskelof Ftt.
(th B 97 bsgol YEs AA ook dh

Q) Zy dydE AH
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() #%, 3%, T2 £t 2 400
(4) %236 48 dYnEdy
O A RES FPAGe 2o TS s T84 ALE AXE A5 WA
BATE FAHA GRS TeHS Agee] A =haok B,

() Az o AFRSE a2AY 718 =223 A7 Astol EAR AlH S 5o

(5) 98 #F= = (Filter buckling pressure)

(7h 29 delHEo] zigto]l vF = A FH=ol o vEHTA B

el Ao

(b FE BLWE 48 HHS 9 Hof AglA AL F DRSS, A
ARYAE AA 5] Fustelof k.

(6) 28 394 (Filter housing)2] AAMH L FT=°] A& 45 F5°] v A%
S FESIY <O¥ 1> <a9 2>d FAE S FAHAE ol &35t AAS

(7) ZEol gk wid 2 B QAL

7hH ZH = 479 =70l AT EE AR5t AT o AAL ¢ UA=F 5o
() ZY AxS flste] AAS
7_}

(th) WE 8= Z4zbo) dAEuviy Iy S+ £l dX|stojof Tt

(@) BEE S ME $EZ o|BAL YRR GFAIE FAE YA A

(vh) dE =
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54.6 OE]:Z =] ?d—‘]

7h FEFEFAGA= S tE Ay wjaa Agsto] AR ok gt

(W) =kl v e} 9-3)W B (Bypass valve):= @A 258 Aw3s] "y "@ojx] glof
3 st A G olAAGE FASHAY AEHE S Ao of gt

B2 osoa] dAANEE AFEEAY <18 1> TAH FEEE

A9 7lES 5= Ado]ofof

£
Y
o
o
o
AN

(2) 28392~ =7 o] E(Orifice plates)

(7h) 892 EolEE #eo dHAdng 2 T3 FYS UH gk B& #
SRkl AA ko], A7 1 dE A wol] A7) A5 9FE A& o] &5t
s SAsteE FAE, G A o] FHaste] f&o] WA, dItRE FiE
(Sharp edges)< =Wl st FHFSA Aol

(7h) =2 el Famol = w3l et A2 abadn e o E

o Myl ze| Agkarelol @},

(4}) Rotary, turbine, angular momentum mass flow, positive displacement % 7|
S AU FRSAN AUEl B AgHe $H fEAol

(th 49 F&A= A= o4E, wmeE 75, 97 % A4dFF 29 7hed=

2l etofof 7},

2
o

(&) T4 FFAANA SEEA aefstofof & tHdAFE vhgt 2
2
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o of

Al A

op)

S|
i

floF 2t

fsg 3

7 A Arre] 5

A47g

S|
pul

A=

o

5.4.7 34 3 (Bursting disks)

of ke AT v e W

3,

& oF

)

&

A A2 AL

(3) WAl FARG gF2 ~H Qe

o

o] PTFE,

—_
file)

548 AZAF A A(Insulating joints)

(2 =X
BA

HI7F Sl afkat

Fiasy

Fstoiol

A

il

g =

7}

ki3

=32 % (Joule effect)ol] ¢
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(4)

5)

(6)

3l AAA7t AAEst 3ol At

—4
o

wlE el A olBAR QF AT T Y e A2
F7b 520 HH4%0] tdsel AAAt AeHE e

A= A4 71AH S A 540] oo shar, 439
;

(7h AAN=Z, 2EAM e B e Muls A Abau] el A ehgh A Z o

(L)) A=A, B} Za] 9 zgo#
_/_‘[:

ojof g},

qe AzAe At AHgAe 8TAY
2 10 MV/m 4 =olt}.
2

2 YFe] ol o]EAT 577 F4

(th) 4l = e dAso & 4
o] A MAZE 7IRAZEE BEAS H 435 A7k g o] W FAow
FH 45°7H A = Tl A A A ¢ Ao

(&) 7H=zle) Wi 242 wjde] 273 27 full-face type2 = A 2] fo]oF g}

(vh) B gae 3t=S 7tRAEE ofa9 Thede 29 g dEE A9
=53 o) o] dun N ode A dAskefoF T

(v A WA= FFol o3t sAE WA syl fste] A F RS A (Fault

current protection cell) A x]s}ojof 3lr},

() SFRARAR = s 9% AFE Asstelo}l k.

(o}) dd dA4F = 293 v 5 ATz A JIF 54 == dAA
2 AE OE 55 3do] 2dHE 7E XA mavtESE AT ¢ U=
5 At AARSHAE HAstofof sttt
5.4.9 Flexible connections
(1) AF&ujaAn)o) A o4l Flexible connections, hoses, and expansion joints A}
& FAVE ¢ka, FEH olEHo] EHAH g o] AlEste AE dAFSHA &
=t

(2)

W 2wl ALg et maule] 35 weke] Lol o Wate 4
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(Expansion loops)S A %]

F-z0] o] o
@ F5 WAl glojof
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3

=

=
-
-
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(1) 2<€7](Noise reduction devices)
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G

o
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2

12] ~(Free of oil and grease)”} $lo]oF

(2) 7)€}
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Z(Thermowells)
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5 Alloy 20

% Age hardened condition

Material type or alloy EN-MAT No. UNS No. | Nominal composition range
Brass alloys " 2.0380 ‘1/‘:2%“(;:?;:;?550“' 152n to 44Zn,
Cobalt alloys
Stellite 6 Stellit 6 R30006 | 55.5Co, 29Cr, 4.5W, 3Ni, 1C, 7 (Fe, Si, Mn, Mo)
Stellite 6B Stellit 6B R30016 | 53Co, 30Cr, 4.5W, 3Ni, 1C, 8.5 (Fe, Si, Mn, Mo)
. r. 9Ni, SMo, 3Fe, 2W, 0.8Mn, 0.3 Si, 0.08N
Copper 2.0090 C10100 | 99.9+Cu
Copper-nickel alloys 2.0882 C70600 | 67Cuto 87Cu, 10Ni to 31Ni, 1 to 2 (Fe, Mn, Zn)
Ferrous castings (non-stainless)
Gray cast iron 0.6030 F12801 3C, 2Si, 0.8Mn, Balance Fe
Nodular cast iron 0.7040 F32800 | 3.6C, 2.7Si, 0.4Mn, Balance Fe
Ni Resist Type D2 0.7673 F43010 | 20Ni, 3C, 2SI, 2Cr, 1Mn, Balance Fe
Ferrous castings (stainless)
CF-32 1.4308 J92500 19.5Cr, 10Ni, 2Si, 1.5Mn, Balance Fe
CF-8 2 1.4308 J92600 19.5Cr, 10Ni, 2Si, 1.5Mn, Balance Fe
CF-3M 1.4408 J92800 19Cr, 11Ni, 3Mo, 1.5Si, 1.5Mn, Balancs Fe
CF-8M ¥ 1.4408 J92900 19Cr, 11Ni, 3Mo, 1.5Si, 1.5Mn, Balancs Fe
CG-8M ¥ 1.4439 J93000 | 20Cr, 12Ni, 3Mo, 1.5Si, Balance Fe
CN-7M 9 N08007 | 21Cr, 29Ni, 4Cu, 3Mo, 1.5Si, 1.5Mn, Balance Fe
Nickel alloys
Monel 400 2.4360/2.4366 | N04400 | 67NI, 32Cu, 1Fe
Monel K-500 2.4375 NO5500 | 66.5Ni, 30Cu, 3(Al, Ti)
Nickel 200 2.4060/2.4066 | N02200 | 99.0 Ni min.
56Ni, 22Cr, 13Mo. 3Fe, 3W, 2.5Co. 0.5Mn. 0.08Si.
Hastelloy C-22 2.4602 N06022 0.01C. 0.35V_0.5Co
Hastelloy C-276 2.4819 N10276 | 56Ni, 16Cr, 16Mo, 4Fe, 3W, 2.5Co
Inconel 600 2.4816 N06600 | 76Ni, 15Cr, 9Fe
Inconel 625 2.4856 N06625 | 60Ni, 22Cr, 9Mo, 5Fe, 4Nb
Inconel X-750 2.4669 NO7750 | 74Ni, 15.5Cr, 7Fe, 2.5Ti, 1Al
Stainless steels, wrought
304 1.4301/1.4306 | S30400 | 19Cr, 9Ni, 2Mn, 1Si, Balance Fe
304L 1.4301/1.4306 | S30403 | 19Cr, 9Ni, 2Mn, 1Si, Balance Fe
316 1.4401/1.4404 | S31600 | 17Cr, 12Ni, 2Mn, 3Mo, 1Si, Balance Fe
316L 1.4401/1.4404 | S31603 | 17Cr, 12Ni, 2Mn, 3Mo, 1Si, Balance Fe
321 1.4541 S$32100 | 18Cr, 11.5Ni, Ti 5XC min., Balance Fe
347 1.4550 S34700 | 18Cr, 11.5Ni, Nb 3XC min., Balance Fe
410 1.4006/1.4024 | S41000 | 13Cr, 1Mn, 1Si, Balance Fe
430 1.4016/1.4742 | S43000 | 17Cr, 1Mn, 1Si, Balance Fe
17-4PH © 1.4542/1.4548 | S17400 | 17Cr, 4Ni, 4Cu, 1Si, Balance Fe
X3 Ni Cr Mo 13-4 1.4313 S41500 | 13Cr, 4.5Ni, 1Mo, 1Si, Balance Fe
Carpenter 20 Cb-3 2.4660 N08020 | 35Ni, 20Cr, 3.5Cu, 2.5Mo, Balance Fe
Tin bronzes 2.1080 Various | 85Cuto 89Cu, 5Sn to 11Sn, 5 to 10 (Zn, Pb, Ni)
NOTES

1 EN MAT Number is listed in EN 10027-2, Designation systems for steels. Numerical system [56).

2 UNS Number is listen in DS56L-EB, Metal and Alloys in the Unified Numbering System (UNS) (57].
" Aluminium brasses not included

2 Cast analogs of 304L/304 stainless steel
3 Cast analogs of 316L/316 stainless steel
4 Cast analog of 317 stainless steel
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Engineering alloys

Minimum thickness

Exemption pressure

Brass alloys "

None specified

20.68 MPa (3000 psi)

Cobalt alloys 2
Stellite 6 None specified 3.44 MPa (500 psi)
Stellite 6B None specified 3.44 MPa (500 psi)
Ultimet 3.18 mm (0.125 in) 7.0 MPa (1015 psi)
Copper ¥ None specified 20.68 MPa (3000 psi)

Copper-nickel alloys "3

None specified

20.68 MPa (3000 psi)

Ferrous castings, non-stainless

Gray cast iron 3.18 mm (0.125in) 0.17 MPa (25 psi)
Nodular castiron 3.18 mm (0.125in) 0.34 MPa (50 psi)
Ni resist type D2 3.18 mm (0.125in) 2.07 MPa (300 psi)

Ferrous castings, stainless

CF-3/CF-8, CF-3M/CF-8M, CG-8M 3.18 mm (0.125in) 1.38 MPa (200 psi)

CF-3/CF-8, CF-3M/CF-8M, CG-8M 6.35 mm (0.250 in) 2.6 MPa (375 psi)

CN-7M 3.18 mm (0.125in) 2.58 MPa (375 psi)
CN-7M 6.35 mm (0.250 in) 3.44 MPa (500 psi)
Nickel alloys %

Hastelloy C-22 3.18 mm (0.125 in) 9.70 MPa (1406 psi)
Hastelloy C-276 3.18 mm (0.125in) 8.61 MPa (1250 psi)
Inconel 600 3.18 mm (0.125 in) 8.61 MPa (1250 psi)
Inconel 625 3.18 mm (0.125in) 6.90 MPa (1000 psi)
Inconel X-75) 3.18 mm (0.125in) 6.90 MPa (1000 psi)
Monel 400 0.762 mm (0.030 in) 20.68 MPa (3000 psi)
Monel K-500 0.762 mm (0.030 in) 20.68 MPa (3000 psi)
Nickel 200 None specified 20.68 MPa (3000 psi)

Stainless steels, wrought

304/304L, 316/316L, 321, 347 3.18 mm (0.125in) 1.38 MPa (200 psi)

304/304L, 316/316L, 321, 347 6.35 mm (0.250 in) 2.58 MPa (375) psi)

Carpenter 20 Cb-3 3.18 mm (0.125in) 2.58 MPa (375 psi)

3)

4)

410 3.18 mm (0.125in) 1.72 MPa (250 psi)

430 3.18 mm (0.125in) 1.72 MPa (250 psi)

X3 Ni Cr Mo 134 3.18 mm (0.125in) 1.72 MPa (250 psi)

17-4PH %) 3.18 mm (0.125in) 2.07 MPa (300 psi)
Tin bronzes None specified 20.68 MPa (3000 psi)
NOTES

This table does not include all possible exempt materials. Other materials may be added based on the
results of testing as described in 42.1.

These exemption pressures are applicable for temperatures up to 200 °C (400 °F).
Exemption pressure is defined in Section 3.
Cast and wrought mill forms

These cobalt alloys are commonly used for weld overay applications for wear resistance. Use at
exemption pressures greater than those specified in this table should be justified by a risk assessment
or further testing (as described in 4.2.1).

Nickel alloys have been used safely in some applications at thicknesses less than those shown in this
table. Use of thinner cross sections should be justified by a risk assessment or further testing (as
described in4.2.1).

Age hardened condition
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