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Grade UNSNo. ENNo. C Cr Ni Mo N Mn Cu w
Wrought duplex stainless steels
First-generatin duplex grades

329 $32000 1.4460 0.08 23.0-28.0 2.5-50 1.0-20 - 1.00 - -

ol §31500  1.4424 0.03 18.0-19.0 4.3-52 2.5-3.0 0.05-0.1 - -
S32404 004 20525 5585 20-30 0.20 2.00 1.0-20 =~

Second-generation dup kex grades
Lean

§32001 1.4482 0.03 195-21.5 1.0-3.0 0.6 0.05-0.17 4.0-6.0 1.0 -
§32101  1.4162 0.04 21.0-22.0 1.35-1.7 0.1-0.8 0.20-0.25 4.0-6.0 0.1-0.8 -
Saz0e 1.40862 003 215240 1.0-28 045 0.18-0.26 2.00 - -
$82011 0.03 20.5-23.5 1.0-20 01-1.0 0.15-0.27 2.0-3.0 05 -

2304 $32304 1.4362 0.03 21.5-245 3.0-55 005-06 0.05-0.20 2.50 0.05-0.60 -

1.4655 0.03 22.0-24.0 3.5-55 01-0.6 0.05-0.20 2.00 1.0-30 =~
Standard

§32003 0.03 19.5-22.5 3.0-40 15-20 0.14-0.20 2.00 - -

2205 §31803  1.4462 0.03 21.0-23.0 4.5-65 2.5-35 0.08-0.20 2.00 - -

2205 §32205 1.4462 0.03 22.0-23.0 4.5-6.5 3.0-35 0.14-0.20 2.00 - -

250r

§31200 0.03 24.0-26.0 55-65 1.2-2.0 0.14-0.20 2.00 - -
§31260 0.03 24.0-26.0 5.5-7.5 25-35 0.10-0.30 1.00 0.2-0.8 0.1-0.5
§32506 0.03 24.0-26.0 5.5-7.2 3.0-35 0.08-0.20 1.00 - 0.05-0.30
§32520 1.4507 0.03 24.0-26.0 5.5-8.0 3.0-4.0 0.20-0.35 1.50 0.5-2.0 -

255 S32550 1.4507 004 240-27.0 4565 29-39 0.10-0.25 1.50 15-25 =~

Super dup kx

2507 §32750 1.4410 0.03 24.0-26.0 6.0-8.0 3.0-5.0 0.24-0.32 1.20 0.5 -
§32760  1.4501 0.03 24.0-26.0 6.0-8.0 3.0-40 0.20-0.30 1.00 0.5-1.0 05-1.0
$32308 003 2Z70-279 7.0-82 08-12 0.30-0.40 1.10 - 21-25
$32006 0.03 28.0-30.0 5.8-75 15-26 0.30-0.40 0.80-15 0.8 -
S32950 003 26.0-29.0 3552 10-25 0.15-035 2.0 - -
§39274 0.03 24.0-26.0 6.8-8.0 25-35 0.24-0.32 1.0 0.2-0.8 1.5-2.5
§39277 0.025 24.0-26.0 6.5-8.0 3.0-40 0.23-0.33 0.80 1.2-20  0.8-1.2

1.4477 003 28.0-300 5875 15-26 0.30-0.40 0.80-150 =08 -
Hyper duplex

§32707 0.03 26.0-29.0 5.5-95 4.0-5.0 0.30-0.50 1.50 1.0 -
§33207 003 29.0-33.0 6.0-9.0 3.0-50  0.40-0.60 1.50 1.0 -

o e i) g b m £ oylain YV Jlw = Q
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Grade

304L
316L
317L
317LMN
904L

CD4MCu
Grade 1A

CD4MCuN
Grade 1B

CD3MCuN
Grade 1C

CESMN
Grade 2A

CDEMN
Grade 3A

CD3MN
Cast 206
Grade 4A

CE3MN
Cast 2507
Grade 5A

CD3MWCuN
Grade 6A

CF3
(cast 304L)

CF3M
(cast 316L)

UNS No.

S30400
$31603
§31703
S31726
N0B8904

J93370

J93372

J93373

Ja3345

J93371

J92205

J93404

J93380

J92500

Je2800

1.4307
1.4404
1.4438
1.4439
1.4539

1.4463

1.4306

1.4404

0.03
0.03
0.03
0.03
0.02

0.04

0.04

0.03

0.08

0.06

0.03

0.03

0.03

0.03

0.03

o Ni Mo N
Wrought austenitic stainless steels

17.5-195 8.0-120 -~ 0.10
16.0-18.0 10.0-14.0 2.0-3.0 0.10
18.0-20.0 11.0-15.0 3.0-4.0 0.10
17.0-20.0 135175 4.0-5.0 0.10-0.20
19.0-23.0 23.0-28.0 4.0-5.0  0.10

Cast duplex stainless steels
24.5-26.5 4.75-6.0 1.75-225 -~
24.5-26.5 4.7-6.0 1.7-2.3 0.10-0.25
24.0-26.7 5.6-6.7 29-3.8 0.22-0.33
25255 80-11.0 3.0-45 0.10-0.20
24.0-27.0 4.0-6.0 1.75-25 0.15-0.25
21.0-23.5 4.5-65 25-3.5 0.10-0.30
24.0-26.0 6.0-8.0 40-5.0 0.10-0.30
24.0-26.0 6.5-85 3.0-4.0 0.20-0.30

Cast auste nitic stainkss steels
17.0-21.0 8.0-12.0 =~

17.0-21.0 9.0-13.0 20-3.0

2.00
2.00
2.00
2.00
2.00

1.00

1.00

1.20

1.00

1.00

1.50

1.50

1.00

1.50

1.80

Cu

1.0-2.0

2.75-3.25

2.7-3.3

1.4-1.9

0.5-1.0

0.5-1.0
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Cost Change Control  Trim Impeller VFD Repair Control
Valve (A) (B) (C) Valve (D)
Pump Cost Data
Impeller 430 mm 375 mm 430 mm 430 mm
diameter
Pump head 71.7 m (235 ft) 42.0m (138 ft) 34.5m (113 ft) 71.7 m (235 f1)
Pump 75.1% 721% 77% 75.1%
efficiency
Rate of flow 80 m3/h 80 m3/h 80 m3/h 80 m3/h
(350 USgpm) (350 USgpm) (350 USgpm) (350 USgpm)
Power 23.1 kW 14.0 kW 11.6 kW 23.1 kW
consumed
Energy Cost/Year 11 088 EUROor 6720 EURO or 5.568 EURO or 11 088 EURO or
ush usD usD usb
New Valve 5000 EURO or 0 0 0
usb
Modify Impeller 0 2250 EUROor O 0
usD
VFD 0 0 20 000 EURO or 0
usD
Installation of VFD 0 0 1 500 EURO or
usD
Valve Repair/Year 0 0 0 4 000 EURO or
usD

OptionA  Option B Option C Option D
Change Trim VFD and Repair
control impeller remove control
valve control valve valve
Input
Initial investment cost: 5000 2250 21 500 0
Energy price (present) 0.080 0.080 0.080 0.080
per kWh:
Weighted average power of 23.1 14.0 11.6 23.1
equipment in KW:
Average operating hours/year: 6 000 6 000 6 000 6 000
Energy cost/year (calculated) 11 088 6720 5 568 11 088
+ Energy price x Weighted
average power x Average
operating hours/year:
Maintenance cost (routine 500 500 1000 500
maintenance/year:
Repair every 2nd year: 2 500 2 500 2 500 2 500
Other yearly costs: 0 0 0 4 000
Down time cost/year: 0 0 0 0
Environmental cost: 0 0 0 0
Decommissioning/disposal 0 0 0 0
(Salvage) cost:
Life time in years: 8 8 8 8
Interest rate (%): 8.0% 8.0% 8.0% 8.0%
Inflation rate (%): 4.0% 4.0% 4.0% 4.0%
Output
Present LCC value: 91 827 59 481 74 313 113 930
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Before Installation After Installation With System Pressure
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O-Ring Life Cycle

1. Installation of O-Ring

4. Failure of O-Ring
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O-Ring Without Pressure

O-Ring With Pressure
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Material Hardness Scale

This chart shows the overlapping scales for measuring the hardness of non-metallic materials.

Scale Soft Med. Soft M
a 0 55 60 70
A

SHOREE
z
ol
3

Seat

a Cushion

SHORE

SHORE

DUROMETER | DUROMETER

«—— Softer

Hard Extra Har

Harder —»

*The Shore A scale is used to measure the hardness of elastomers, rubber-like
materials, and plastomer materials like polyurethane.
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The higher the number the harder the material.

The unit of measure
for all of these scales
is called durometer.

Example:

A standard NBR
O-Ring is 70
durometer Shore A.
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O-Ring Material Rankings by
Oil Resistance
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O-Ring Material Rankings by

Abrasion Resistance
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O-Ring Material Rankings by
Temperature Range

Highest 500°F

450°
400°
350° — I I °
-
1 | I
300° -E
1 0 I
3
250° t
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i1 [:
200° ‘ et
o -
a1 1 13
= )
150° ~JEY 5 2 - =
b (1]
e a @ l l X
100° @ é 5
o
: :EM 1 1
o (7] .
50 > E
[17]
00
-50°
Lowest -100°F —
NEO NBR EPD FLI TFC VIT SIL PFL

ool i s Kool 3lge kg 45,

e

The seal Man’s o-Ring Hand book
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