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Nicrofer®3127 LC - alloy 28

Microfer 3127 LC is an austenitic low carbon iron-nickel-chro-
mium-molybdenum alloy with the addition of approximately
1% copper. Due to the extra low carbon and high chromium
content combined with molybdenum and copper, the alloy
has very good corrosion resistance for general purposes and
is exceptionally resistant to pitting and crevice corrosion.

Designations and standards

Country Material
designation

MNational

standards

D W.-Nr. 1.4563
MINiCrMoCuN31 27 4

SEW

VdTOV

F

AFHOR ZNCOU 31.27

UK

BS

USA UNS NOBDZE

ASTM

ASME

150 FeNi31Cr27Mo3,5Cu

Table 1 — Designations and standards.

Chemical composition

min.

mMiax.

Ni

30.0

320

Cr Fe
26.0

bal.
28.0

Tabie 2 — Cherical composition (wi.-%).

Chemical
composition

400
483

B 668/709
5B 668/704

0.015

Tube and pipe

coamiess welded

400
483

B 668
SB 668

2.0

Microfer 3127 LC is characterized by:

® good resistance to a variety of corrosive media including
contaminated mineral acids and organic acids; exceptional
resistance to phosphoric acid

» excellent resistance to pitting, crevice and intergranular
corrosion and to stress corrosion cracking

@ good mechanical properties

400

0.7

Spectfication
Sheet Rod

and and
plate bar

400 400
483

g 709
SB 704

1.0 3.0

1.4 4.0

Strip Wire
400 400
B 709
SB 709
N P
0.04
D.o7 0.020

Forgings

0.010



Physical properties

Density
Metting range
Permeability at 20 *C/648 °F (RT)
Temperature (T)
°C °F iy
kg K
0 32
20 68 442
93 200
100 212 462
200 392 490
204 400
300 572 510
316 600
400 752 525
427 800
500 932 540

Tahle 3 - Typical physical properfies a0 room femperafure or a5 indicafed.

Specific heat

8.0 g/cm’
1350 -1370°C 2430 -2500 °F

=3
-2

0.105
0.110

0.117

0.122

0.126

0.29 bfin.*

1.0025

Thermal
conductivity

10.8

120
13.8

15.8

17.9

20.0

96

116

128

Electrical
rasistivity

pem  Coirc mal

99

105
111

115

1158

120

626

716

Modulus of
elasticity

195

190
185

177

170

162

10° ksi

283

273

26.6

25.4

24.4

Coefficient of
thermal expansion
between
room temperature
and T
10* 10*
K el B
B3
15.0
15.4
25
15.8
g8
16.2
9.0
16.5



Nicrofer®3127 LC - alloy 28

Mechanical properties
The following properties are applicable to Nicrofer 3127 LC
in the solution-treated condition and the indicated size ranges.

Form Dimensions Tensilz strengih
Rm
mim inches Nimm* ksi

Strip, sheet <5 < 0.2
Plate =5-20 >0.22
Rod, bar < 250 £ 10 500 72.5
Tube 5 £5 0.2

5 =5 = 0.2

Table 4 = Minimum mechanical properties at room temperature,

0.2% Yield strength
Temperature °C 100 200 300 400
Nimm* 190 165 150 135
Temperature “F 200 400 600 800
ki 28.1 239 21.2 18.9

Table 5 — Minimum mechanical properties at elevated temperaturss,

150 V-notch
Awverage values at RT: longitudinal = 100 Jfcm?

transverse = 120 J/icm?

Metallurgical structure
Microfer 3127 LC has a face-centred cubic structure.

Corrosion resistance
Microfer 3127 LC has high resistance to crevice and pitting
corrosion. Reference to the pitting index based on the formula;

Pitting index =% Cr + 3.3 x % Mo

shows this alloy to be one of the most resistant of the com-
maon high-nickel afloys and type 300 stainless steels. General
corrpsion resistance and resistance to chloride-ion stress
corrosion are good. Nicrofer 3127 LC is also highly resistant
to intergranular corrosion.

Specified properties for material outside these size ranges
are subject to special enquiry. The values are valid for
longitudinal and transverse specimens.

Yield strenglh Yield strenglh Elongation  Brinell
Rz RAplo Ag hardness
{mnform.)

Himm® ksi N/mm* k=i % HB
220 319 250 36.3
210 30.5 240 348

210 30.5 240 34.8 35 < 220
220 31.9 250 36.3

210 305 240 34.8

1.0% Yield strength

500 100 200 300 400 500

120 720 195 180 165 150
1000 200 400 600 800 1000
16.7 296 28.2 258 23.2 21.2

In the wet process production of phosphoric acid, maternials
are subject to corrosion by halide impurities in the phosphate
ore. Microfer 3127 LC has been found to be the most
resistant of all the austenitic alloys commonly used in the
digestion and filiration stages of this process.

It also shows good resistance to sulphuric and nitric acids,
to organic acids such as acetic and formic and to mixtures of
such acids.

Resistance to hydrochloric, hydrofluoric and fluosilicic acids is
such that the alloy may be used in processes where these
corrosives are present as contaminants.

Good resistance is also shown to flowing seawater.



Applications

Typical applications include:

e egquipment used in the manufacture of phasphoric acid by
the ‘wet’ process: in particular, heat exchangers in the
concentration unit where resistance to phosphoric acid
contaminated with free halides is needed

e overhead condensers in ol refineries

#® tuhing and heat exchangers handiing sulphuric acid
contaminanted with chiorides

® piping, condensers, coolers, etc, carrying seawater

e production tubes, casings and liners in deep sour-gas
wells used in cold-worked condition to give high mechanical
strength

e caustic soda evaporation plant, to resist erosion —
corrosion by sodium hydroxide and salt crystals

Fabrication and heat treatment
Nicrofer 3127 1.C is easily hot or celd formed, machined and
joined by manual metal arc, TIG and MIG welding.

Heating
it is very important that the workpiece be clean and free from
any contaminant before and during heating.

Nicrofer 3127 LT may become embrittled if heated in the
presence of contaminants such as sulphur, phosphorus, lead
and other low-melting-point metals. Scurces of contamination
include marking and temperature-indicating paints and
crayons, lubricating grease and fluids and fuels. Fuels must
be low in sulphur; 2.g. natural and liquefied petroleum gases
should contain less than 0.1 % by mass and town gas

0.25 g/m® maximum of sulphur. Fuet oils containing no

more than C.5 % by mass sulphur are satisfactory.

The furnace atmosphere should be neutral to slightly oxidising
and must net fluctuate between cxidising and reducing. Flame
impingement on the metal must be avoided.

Hot working

Nicrefer 3127 LLC may be hot-worked in the range 1200 to
1050 °C (2200 to 1820 °F). Ceoling should be by water
guenching or as fast as possible.

Annealing is recommended after hot working to ensure
maximurm <¢orrosion resistance.

For hot working, the material may be charged into the furnace
at maximum working temperature.

Cold working

Cold working should be carried out on solution-treated
material. Nicrofer 3127 LC has a much higher work-hardening
rate than austenitic stainless steel and the forming equipment
must be designed accordingly.

When heavy cold working is perfoarmed, interstage annealing
may become necessary.

After cold reduction of more than 15 %, annealing has to be
repeated.

Heat treatment

Solution treatment should he carried out in the temperature
range 1080 to 1150 °C (198C to 2100 °F). Water gquenching
or rapid air cooling is recommended for thicknesses above
about 1.5 mm (C.06 in.) and is essential for maximum
COrrosion resistance.

During any heating operation the precautions cutlined earlier
regarding cleanliness must be observed.

Descaling

Oxides of Nicrofer 3127 LC and discoloration adjacent to
welds, are more adherent than on stainless steels. Grinding
with very fine abrasive belts or discs is recommended.

Before pickling in & nitric/hydrofluoric acid mixture,
oxides must be broken up by grit-blasting or by pretreatment
in a fused salt bath.

Machining

Nicrofer 3127 LC should be machinad in the solution-treated
cendition. The alloy’s kigh work-hardening rate should be
considered; i.e. only low surface cutting speeds are possible
compared with low-alloyed standard austenitic stainiess
steel. Toots should be engaged at all times. Heavy feeds are
important in getting below the work-hardened ‘skin’.

Joining

Nicrofer 3127 LC can be welded by all the conventional
processes, including gas tungsten-arc (GTAW/TIG), gas
metai-arc (GMAW/MIG) and shielded metal-arc weiding
(SMAW/MMA). Pulsed arc welding is the preferred techrique.

Prior to welding, material should be in the solution-treated
condition, clean and free from scale, grease, marking paints, etc.

A zone approximately 25 mm {1 in.) wide on each side of the
joint should be ground to bright metal.

Low heat input is necessary. Interpass temperature should
not exceed 150 °C (300 °F).

Neither pre- nor post-weld heat treatment is required.
The following welding oroducts are recommended:

GTAW/GMAW Matching material

or
W,-Nr, 2.4831

SG-NiCr2IMo2Nb
AWS A5.14 ERNICrMo-3

Matching material
ar

W.-Nr. 2.4621

EL-NiCr20Mo9Nb
AWS A% 11 ENICrMo-3

Nicrofer S 6020

SMAW

For optimum corrosion resistance, argon-arc welding, i.e.
GTAW is preferred.



Availability

Microfer 3127 LC is available in the following standard mill

product forms:

Sheet and plate

(for cut-to-length availability, refer to strip)

Conditions:

hot or cold rolied (hr, cr),
solution treated and pickled

Thickness

mm

1.20-= 1.50
1.50-< 6.0
6.0 -<10.0
60 —<10.0
z100 -<20.0
= 20

{27 B L L

inches

0.047 - < 0.060
z 0.060- < '
iy — Wy
2 — <
- T
=

e

*pther sizes subject to special enguiry

Forgings

Shapes other than discs, rings, rod and bar are subject to

special enquiry.

hrfcr

or
o
or
hr
hr
hr

o
cr
o
hr
hr
hr

Nicrofer®3127 LC - alloy 28

T

2000
2500
2500
2500
3000

inches

80
100
100
100
120

Length*

mm

Discs and rings

Conditions:

hot rolled or forged,
solution treated,

mrm

< 3000

= 2500

inches
< 120

pickled or machined

Product Weight Thickness QD"
kg mm

Disc < 5000 < 300

Ring < 3000 < 200
b inches

Disc £ 11000 512

Ring < G600 < B

*ather sizes subject to special enguiry

Rod & bar
Conditions:

forged, rolled, drawn,
solution treated,
pickled, machined, peeled or ground

Product

rod
square

flat
axh

hexagon &

B

rod
square

flat
axb

hexagon s

forged*
mm
£350
40 - 300

40- 80
x 200 - 600
25-B0

inches
£ 14
1% -12
1%, - 3
x8 =24
1 -3%

"other sizes subject 10 special enuiny

< 100

rolled*

mim
8- 75
15 - 100
5- 20

x 120 - 600
15 -50

032- 3
e - 4

¥a =
x5 24
W, =2

drawn

mim
12 -85
12-65

10-20
x 30 -80

12 =60

inches
Y= 2%
Hy=2'
Hs= U
x 14s= 3%
= 2y



Strip®

Conditions:

cold rolled, solution treated and pickled
or bright annealed**

Thickness Width Coil ID
mm mim min
0.04-=0.10 30-120 100 300
>0.10-=0.20 4 =200 300 400
*0.20-=0.25 4400 300 400
>0.25- 2 0.60 5-B35 300 400
*»0.60-<1.0 8 -B635 400 500
*1.0 —22.0 15 - 635 400 500 600
*20 - 30 25-635 400 500 600
inches inches inches
0.0016-<0.004 1.20- 5 4 12
=0.004 —<0.008 016- 8 12 16
>0.008 -<0010 0.16-16 12 16
*0.010 -<0.024 0.20-25 12 16
*0.024 -=004 032-25 16 20
*0.04 -=0.08 0B0-25 166 20 24
>0.08 -=s012 1.0 -25 6. 20 24

*out-1o-length available in lengths from 500 to-3000 mm (20 to 120 in.)
**masimurm thickness 3.0 mm (1 i)

Wire

Conditions:

bright drawn, */. hard to hard,
bright annealed

Dimensions:
0.01-12.7 mm {0.0004 - '{; in.) diameter
in coils, pay-off packs, on spools and spiders.

Welding filler metals
Suitable welding rods and wire, wire electrodes and electrode
core wire of Nicrofer S 3127 are available in standard sizes.

Seamless tube and pipe

Using Thyssenkrupp VOM cast materials seamless tubes and
pipes are produced and available from DMV STAINLESS SAS,
Tour Neptune, F-02086 Paris, La Défense Cedex

(Fax: +33-1-4796 8141; Tel,: +33-1-4796 8140;

E-mail; dmv-hg@dmv-stainless.com).

Welded tube and pipe
Welded tubes and pipes are obtainable from qualified manu-
factures using Thyssenkrupp VOM semi-fabricated products.

The information contained in this datg sheel is based on reswlts of research and
development work svailable at the time of printing and does apl provide any
guarantee of particwlar characterfatics or [, Thyssenirupe VDM reserves the nght
T mvake changes withow! nelice. The dala sheet has been compiled to the best
knpudegge of Thyssenkinpp VOM and is given wathout sy labiity on the part of
Thyssenknuop VOM. ThyssenKun VDM i only fable according fo the terms of the
sales contract and in parficwar fo the General Condifions of 5ades in case of any
detivery from Thyssenkupp VDM,

Az updaftes of data sheets are nof awtomatically send out, when issued,
ThyssenKmuop VI recommends to reguest the latest edition of required data
shegts either by phone +49 (12362 §5-2403, by fax +49 (23092 55-2111 or by
E-mail under infpi@tks-vdm.thyssenkrupp.com,

January 1932 Edition,

This edition supersedes matenal dala sheet ng. 4005, dated April 1988,
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