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Guidance on the Corrosion Resistance of Materials
Categories : 1=Recommended 2=Partially Resistant 3=Not Recommended
Austenitic Steels Copper
Nickel
Medium Carbon Steels | Based
304 | 316 321 |Alloys
Alloys

Acetic Acid

5% to 20% Agitated or Aerated 1 1 | 1 2 3 3

50%,20 °C 1 i: | 3 3 3 3

50% to 80%, Boiling 3 2 | 3 3 3 3

80%,20°C 1 1 | 1 1 3 3

100%, 20 °C 1 1 | 1 1 3 3

100%, Boiling 3 2 | 3 2 3 | 3
Acid Salt Mixture 1 |1 ] 1] 3 3 |3 |
Air 1 1 | 1 1 1 1
Aluminium Acetate, Saturated 1 1 | 1 1 3 3
Aluminium Sulphate

5% 1 1: | 1 1 3 3 -

10%, 20 °C 1 1 | 1 1 3 3

10%, Boiling 2 1 | 2 1 3 %

Saturated , 20 °C 1 * ST 1 3 3

Saturated , Boiling 2 1 | 2 1 3 | 3
Ammonia{Anhydrous) | B ]

All Concentrations 1 s S 1 1 1

Hot Gas 3 | 3 | 3 3 3 3
Argon|Refrigerated Liquid) 1 1 [ 1 1 3 1
Barium Carbonate 1 1 | 1 2 2 1
Barium Sulphate(Barytes -BlancFixe) | 1 | 1 | 1 | 2 3 1
Benzene (Benzol), 20 °C or Hot 1 1 I 1 2 2 1
Butane

-50 °C 1 | 1 1

20°C 1 | 1 1 2 1
Butyl Acetate 1 | 1 2 3
Butyric Acid

5% 1 1 | 1 2 3 2

Aqueous Solution,Dilution of 0,964 g/L 1 1 | 1 2 3 3
Calcium Carbonate 1 1 | 1 1 1 3
Calcium Chlorate, Dilute Solution 1 1 | 1 2 2 | 3
Calcium Chlorate,Dilute or
Concentrated Solution 2 4 _ : i : ¥ -
Carbonated Water 1 1 | 1 3 3 2




Guidance on the Corrosion Resistance of Materials
Categories : 1=Recommended 2=Partially Resistant 3=Not Recommended
Austenitic Steels Copper
Nickel
Medium Carbon Steels  Based
304 | 316 | 321 |Alloys
Alloys

Carbon Dioxide - Dry _ 11 | 1 1 1 3
Carbon Dioxide - Moist 1 1 | 1 1 2 2
Carbon Disulphide (Carbon Bisulphide) | 1 | 1 | 1 | 2 z 1
Carbon Tetrachloride - CP 1 1 [ 1 1 2 1
Carbon Tetrachloride - Dry CP 1 t | 1 2 2 1
Chlorine Gas - Dry 3 3 | 3 2 2 2
Chlorine Gas - Moist 3 3 | 3 3 3 3
Chlorinated Water, Saturated 1 I | 1 1 1 1
Chloroform 1 i | 1 1 1 1
Citric Acid

5 24, still 1 r | 1 2 3 2

15 %, still, 20°C 1 1 [ 1 2 3 3

15 %, boiling 2 1 | 2 3 3 3
1.2-Dichloroethylene (Dischloroethane 1 1 1 2 3 3
dry) i |
Ethanediol (Ethylene Glycol) 1 T | I 1 2 1
Ethanol{Ethy! Alcohol)20 °C an Boiling 1 ; S A 1 1 1
Ethyl Acetate, Concentrated Sclution 1 1 | 1 2 2 1
Ethylene Chloride 1 | 1 1 2 2
Fluorine (Gas) Moist 3 3 |3 3 3 3
Fluorosilicic (Hydrofluosilicic) Acid 3 3 | -3 2 3 2
Fuel Oil 1 I | 1 2 2 1
2-Furaldehyde (Furfural) 1 1 | 1 2 2 1
Gelatin 1 1 | 1 1 3 1
Glue - Dry 1 1 | 1 2 i 2
Glue - Solution , Acid P 1 P P 2 3
Glycerol (Glycerine) 1 y H I | 1 2 1
Hydrochloric acid, All Concentrations 3 g | .2 3 3 3
Hydrochloric Acid 1 1 | 1 2 3 3
Hydrofluoric Acid 3 3 | 3 1 3 3
Hydrogen Peroxide - 20 °C 2 1 | 2 2 3 3
Hydrogen Peroxide - Boiling 2 1 | 2 2 3 3
Hydrogen Sulphide - Dry 1 1 | 1 3 2 1
Hydrogen Sulphide - Wet 2 | 1 2 3 3 3
Kerosene 1 1 | 1 2 2 1




Guidance on the Corrosion Resistance of Materials

Categories : 1=Recommended 2=Partially Resistant 3=MNot Recommended

Medium

Austenitic Steels

304

316

321

Nickel
Alloys

Carbon

Steels

Magnesium Sulphate

Malic Acid

Mash

Mercury

Methane (Refrigerated Ligquid)

Methanol (Methy| Alcohol) Boiling

Maphtha - Crude

Maphtha - Pure
Naphthalene Sulphonic acid
Mitirc Acid
5%, 50%, 70%, Boiling
65%, 20 °C
65%, Boiling
Concentrated, 20°C
Concentrated, Boiling
Fuming Concentrated, 43 °C
Fuming Concentrated, Boiling
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Mitrogen (Refrigerated Liguid)

Nitrous Asid, 5%

Qils, Crude

Oils,Vegetable, Mineral

Oleic Acid
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Orthoboric Acid (Boric Acid)
5 % Solution , 20 °C
5 % Solution , Boiling
Saturated Solution, 20 °C
Saturated Solution, Boiling
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Orthophosphoric Acid (Phosphoric Acid)

1%, 20°C

1%, Boiling

1%, 3.1 bar, 140°C

5%, Quiescent or Agitated
5%, Areated

10%, Quiescent

10%, Agitated or Aerated
1056, 50%, Boiling

e L L L R e

R R N R R

=

(SO TR FTUR R PR JEF A

LEE R IS S S SR RS

Wl ww o www

LW (e W w




Guidance on the Corrosion Resistance of Materials
Categories : 1=Recommended 2=Partially Resistant 3=Not Recommended
Austenitic Steels Copper
Nickel
Medium Carbon Steels | Based
304 | 316 | 321 |Alloys
Alloys
80%, 20°C 3 | 3 3 2 3 3
80%, 110 °C 3 1| 3 3 3 3 3
85%, Boiling 3 | 3 3 3 3 3
Oxygen (Refrigerated Liquid) 1 ] 1 1 1 3 g
Paraffin, Hot 1 | 1 1 1 2 1
Petrol B - O N 2 ok
Petroleum Ether < 1 2 2 3
phenol 1 | 1 1 2 2 1
Resin 1 | 1 1 1 3 1
Sea Water 3 | 2 3 2 3 2
Soap T | o 1 1 2 1
Sodium Hydroxide 1 | 1 1 1 2 3
Sodium Phosphate 1 | 1 1 2 2 2
Steam 1 | 1 1 1 3 2
Sulphur - Moist 2 | 1 |2 | 2 3 3
Sulphur - Molten 1 | 1 1 1 3 3
Sulphur chloride, Dry 3 3 3 2 3 1
Sulphur dioxide Gas - Moist 2 I 2 3 3 2
. Sulphur dioxide Gas - Dry 1 | 1 1 2 3 1
Sulphuric Acid |
5%, 10% EEIE 3 3 3 3
50% 3 | 3 3 3 3 3
Concentrated, 20 °C 1 | 1 1 3 3 3
Concentrated, Boiling 3 | 3 | 3 3 3 3
Sulphurous Acid - o -
Saturated 3 | 2 3 3 | 3 3
Saturated, 4 barg 3 2 3 3 3 3
Saturated, 8 barg 3 2 3 3 3 3
_ 10barg 3 | 2 | & | 3 3 3
Tin{IW)chloride [Stannic Chloride
Solution) (Dilution of 1.21 g/L) * . * . ? #
Zinc Nitrate , Solution_ S ) 3| 3 3
Zinc Sulphate
4% R E 1 z | 3 3
25% 1 2 3
Saturated o | i 2 3 3
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Length (Face To Face) i gth (Face To Face) J
Nominal Pressure 6 Barg Nominal Pressure 10 Barg Nominal Pressure 16 Barg
SIZE | MOVEMENT | Spring Rate | MOVEMENT | Spring Rate | MOVEMENT = Spring Rate il
(mm) (N/mm) (mm) (N/mm) (mm) (N/mm) | (™)
Axial Lateral Axial Lateral Axial Lateral| Axial Lateral Axial Lateral Axial Lateral

1-1/2"| #15 | 415 66 61 15 | $10 66 61 415 8 101 50 240
2" *20 +15 | 53 105 *15 +10 53 105 #15 8 | 125 93 240
2-1/2"| #30 | 120 |73 38 430 | #15 73 38 25 | 215 | 17 93 200
3" 35 +20 |r 82 55 £30 15 119 a8 25 $12 |r 184 136 300
4" +35 +15 I 78 68 +35 +15 128 112 +30 +12 197 172 330
5" *55 £15 i 69 81 *45 £1% 113 132 +30 10 253 297 160
6" 50 +15 I 72 97 +45 $15 181 246 135 +10 290 485 360
8" | 250 | 215 l 130 | 399 | 260 | $10 | 292 | 292 | #40 | 210 | 391 | 932 | 375
10" | 260 15 | 130 398 | 60 10 | 224 439 | 40 10 | 405 1260 | 3gs
12" | s65 | 115 | 114 | 544 | 60 | #15 | 204 623 | a5 | w10 | 30 167 385
14" | 60 410 | 191 850 | 60  +10 | 306 1055 | #50 10 | 457 1581 | s
16" | 60 | #10 | 219 | 1275 | 460 | £10 | 334 | 2087 | 450 8 618 2740 | 450
18" | 60 10 | 259 1300 | 60 £10 | 390 1963 | 250 5 672 3389 460
20" | 260  $10 [ 362 | 2152 | 60 10 | 520 3025 | 50 5 | 1183 | 6869 | s00
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' ASME B16.5 150#

SIZE| @D | @k | @& @P.0D f | b No.of Hole Dia.
1/2" | 889 603 349 | 213 16 111 4 @15.9
3/4" | 984 | 698 429 | 267 16 127 | 4 @15.9
1" | 1079 | 794 508 | 334 |16 143 4 9159
1-1/4"  117.5 | 889 | 635 | 422 16 159 4 @15.9
1-2/2"| 127 | 984 | 73 | 483 |16 |105| 4 P15.9
2" | 1524|1206 921 | 603 [16] 19 | a4 @19
21/2" | 1778 | 1397 | 1048 | 73 | 16 222 4 19
3" | 1905|1524 | 127 | 889 |16 238 4 @19
4" | 2286 1905 1572 1143 16 238 8 @13
5' | 254 | 2159 1857 | 1413 16 238 8 0222
6" | 2794|2413 2159 | 1683 |16 254 8 P22.2
8" | 3429 | 2984 2699 2191 16 286 8 @222
10" 4064 3619 3238 273 16 302 12 @25.4
12" | 482.6 [ 431.8 [ 3B1 | 3238 [ 1.6 { 31.7 [ 12 @25.4

14" | 5334 | 4762 4127 3556 |16 349 12 928.6
16" | 5969 539.7 469.9 4064 | 16| 365 16 B28.6 |
18" | 635 | 577.8 5334 4572 16 397 16 @317 |
20" | 6985 635 5842 508 16 429 20 ?31.7
24" 8128 | 7493 | 692.1 | 6096 | 1.6 | 476 20 @34.9

'DIN (2576, 2527 ,2632) PN10

SI“ZE ﬂl.‘l ok | @gg f h ‘No. of Hole Dia.
ND mm mm mm mm mm  Holes mm
10 | so | 60 | 40 2 14 4 @214
15 a5 65 45 2 14 4 @14
20 | 105 75 | S8 2 16 4 @14
25 | 115 | 85 | 68 2 16 4 914
32 140 100 78 2 16 3 P14
40 150 110 88 3 16 4 @18
50 | 165 | 125 @ 102 3 18 4 p1s
65 | 185 | 145 | 122 | 3 18 a @18
80 200 160 138 3 0 8 @18
100 220 180 @ 1s8 3 20 8 P18
125 | 250 | 210 @ 188 3 22 8 p18
150 @ 285 | 240 @ 212 3 22 8 @22
200 340 295 268 3 24 8 @22
250 ' 395 | 350 | 320 3 26 12 @22
300 445 400 370 4 % 12 @22
350 @ S05 @ 460 | 430 4 % | 16 @22
400 | ses | 515 482 4 6 | 16 @26
S00 670 620 585 4 22 20 @26
600 | 780 | 725 | 68 s 28 20 @30
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! . ‘DIN (2573, 2631, 2527 ) PN6
S o0 [ o | o T 5 [no.cA|AomDal
ND mm mm mm  mm  mm  Holes mm
10 78 50 35 2 12 | 4 | @1
15 80 55 40 2 12 4 @11
70 | 90 | 85 | S0 2 14 4 211
25 | 100 75 60 2 14 4 11
32 120 30 70 2 14 4 @14
40 130 100 80 3 14 4 B14
50 140 110 90 3 14 4 @14
65 | 260 | 130 | 110 3 14 3 P14
80 @ 15 @ 150 @ 128 3 16 4 @18
100 210 170 = 146 3 16 4 @18
125 | 240 | 200 | 178 3 18 8 @18
150 | 265 | 2250 | zoz 3 18 8 @18
200 320 280 @ 256 3 20 B pﬁis
250 | 375 | 335 | 312 3 22 12 gis
300 | 440 | 395 | 365 4 22 12 p22
350 | 490 | 445 | 415 4 22 12 @22
400 540 495 465 4 22 16 @22
S00 645 600 | 570 4 24 20 @22
600 | 755 | 705 | 670 5 24 20 ®26

, 2633, 2527 ) PN1&6
% f b No.of HoleDia.

e

DIN

i

ND mm mm Holes mm
10 | 90 B0 | 40 2 14 4 @14
15 | 95 | E5 | 45 2 14 4 @14
20 | 105 | 75 | s8 | 2 | 16 | 4 | @14
25 | 115 | 8 | B8 2 16 4 @14
32 140 w0 | 78 2 16 4 @14
40 150 110 | &8 3 16 4 @18
50 | 165 | 125 | 102 3 18 4 @18
65 185 | 145 | 122 3 18 a @18
B0 200 150 | 138 3 20 g @18
100 220 180 158 3 20 8 @18
125 | 250 | 210 | 188 3 22 8 @18
150 | 285 | 240 | 212 3 22 2 @22
200 | 340 @ 235 | 268 3 24 12 @22
250 405 355 | 220 3 26 12 @26
300 | 460 | 410 | 378 4 28 12 P26
350 | 520 | 470 | 438 4 3; | 16 | @
400 580 525 | 490 4 52 | 116 | @30
S00 715 es0 | 610 4 34 | 20 | gs3
200 840 70 | 725 5 36 20 @36
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