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PROFILE CUTTING SERVICE wHY USE PROFILE PLANTS

As part of the MAGSTEEL VRN services, all matals can be accurataly cut-lo-size and shape, using the latest computer control-
led profile culling technology.

Many companias still do thair own profile cutting mainly
because they do nol rust sleel servica centres, or because
they feel they are oo expensive. Moreover, doing everylhing
in-house, makes them feal masters of their own operation.

NOT S0

A professional culling company, like MACSTEEL VRN, can
cul and supply al 5-7% per canl cheaper lhan you can,

Lash is generated quicker. Why tlie up your cash in
« steel slocks and machines, when you can use it to
finance more linished products or to reduce debl. The
quicker you can lurn over your working capital, the higher
the profils, When you use a steel service cenlre you only
slart paying when the cul steel is already in your yard,

Gel what you want when you want it. No need to

Probably more. « Plan your production requirements 3-4 months ahead
and then find you are short of steel, We will deliver your
WHY monthly or weekly requirement on tima, avery time.

Cuality and semdos is our ivelihood, Without it we
s don'l exisl, thal's why we have (o be the besl,
That's good for you, '

1 Since we are specialisis, our scrap rata is likely
» Lo be lower than yours. Drop-outs and ofl-culs which
you cannol use, can be ulilised by us on other jobs.

2 Mo rejects. Errors are our Ioss, nol yours. You
» pay for what you gel. No rejects in the scrap bin
which you don't know about.

A profile culling cenlre should be regarded as an extension
of your manulacluring operation, not as a supplier. An
extension, moreover, for which you only pay when you nead
it. Al the end of the day we will help you simplily your

3 Beller use of manpower. Rather pul those people business. Thal means higher produclivily.
"

employed in the management and operation of the
culling machines lo use in the business you specialise in, We wanl to be your partner to hel save lime and make
and leave the culling to us. With the same slafl, you oblain monay. yourp il
graater productivily.

Mo losses through machine-failure, absenteeism
= or part-ulilisation of facilities,

You can eonverl faclory-space prasently occupied by
« cllling machines and steal slocks to baller usa by
fabricating more products you can sell. Possibly you do not
have o build that expensive dead capital extension o your
wiarks.

Questions frequently asked about High Strength and Hard Wearing Steels

Q. Can these steels he Welded? Q. What Savings are there?

A, Yes. The carbon content is almost the same as A
mild steel. Use a low hydrogen rod. Itis far easier g
o weld than Bennox, (35 10/200) which is a high
carbon steel.

VRN 360 cosls about 2. 1 limes the price of mild
steel and if you get only 3 limas the life you are
already saving money. Then there is the savings in
making only 1 liner, ele., againsl 3, plus the added
savings of downlime and batler ulilisation of labour,

Q. Can these steels be drilled?

A Q. What give these steels their
«  Yes, you can drill all the grades up lo 400 Brinell.
Keep a constant amount of pressure on the dyill hardness?

and do nol slop-stard the dnll as this will harden the A

sleel even more and you could damage the bil. For
sleels harder than 500 BHN, olher lechniques are
raquired for praviding holes,

The roller quenching and lempering procass which
redains workability. The low carbon and low alloying
ensure that welding, drilling and culling are not
really affected.

Q:: .Cae:this slasl ba Fimme Gud? Q. How does the heat of Welding and
A.  Yos. You can use normal oxy-fuel culling mathods. Cutting effect the steel?

There are no special lechnigues needed such as

with Stainless steel where you need Plasma Arc, A, The lempering temperature of the steel is around

Q. What life can | expect?

>

In a normal abrasive applicalion you can expect
bebween 36 times he life of mild steel and al least
double that of 35 10/200 [rom VRN 360. VRN 500
may last twice as long as VRN 360.

400°C, Even il this temperature is exceaded, ha
affected zone is very imited (perhaps 8 mm)
because of the dissipation of heat into the rest of
the plate, Thera will only be a drop in Brinell
hardness of a lew points unless extreme heat is
used.



* Structural Grade, For comparison only

VRN BOLTS

VRN BOLTS are specially designed bolls for use with high hardness sleel liners.

The bolls are threugh hardened up to 450 Brinell hardness in order Lo resist wear.

An outslanding leature of the bolls is the raised head which effectively plugs the bolt hole in Ih'l} liner, thus preventing premature

wear around the hole.

Bizes available are

Steel Brinall CHEMICAL COMPOSITION
type hardness C | Mn| P 5 si B | Mo | Ni | C | Nb | V Ti
max, | max. | max. | max. | max. | max, | max. | max. | max. | max. | max. | max.
VRN 200 | Approx. 200 | 040/ | 0.70/ 0.05 | 0.05
0.55 | 1.00
VRN 360 | 360 min 025 | 16 | 0.03 |001 | 0,80 | 0005|075 | 1.3 | os0
VRN 400 | 360 min 020 | 1.8 | 0.03 |003 | 070 | 00os| 08 | 12 | 100|006 | 010 |0.04
VRN 500 | 450 min 035 | 1.8 | 0035|003 | 070 | 0oos| o8 |oe | 100 0os | 010 |00z
VRN Ti Hard | Typical 450 | 035 | 16 | 0.03 | 003 | 0.55 | 0004 | 05 15 0.10 |05
VRN 600 | 570 min 4.00 | 4.00 1.0 1.4 12
min
VRN T 690* | Approx.260 | 0.2 | 16 | 002 |001 | 05 |ooos|o7o |15 | 15
CREUSABRO | Typical470 | 028 | 16 | 0015 | 0,05 02 |04 | 186
800D
BUTTONS | Typical750 | 30 | 15 | 01 |04 | 0.1 a5 |10 | 70

M2
M 16
M 20

VRN BUTTONS

CAF WASHERS
FLAT WASHERS
NUTS (IS0 4032 GRAE)
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Cr-Mo {chromium molybdenum) abrasion
resislant white iron caslings are heal treated
1o the required hardness and vacuum brazed
onlo a mild steel base for ease of welding.




VRN 360/400

What to consider in the selection of
an abrasion-resisting steel

Many considerations are involved in Ihe selection of the
proper grade of abrasion-resisting steel. For example: the
type of service, the type of material being handled, the type
of abrasion, and the economics of operation,

Wear problems can best be solved by selecting a grade for
trial, shaping it inte an exparimental part and observing the
wear rate. Howaver, the following generalily can be staled:
as the hardness increases, the resistance to abrasion
increases. Excessive hardness, however, should be avoided
£0 as nol to cause problems in farming, or in premalure
failure owing to lack of impacl strength.

Sliding Abrasion

In this type of abrasion, the surface is worn away by Iriction -
due 10 the sliding of the load on the steal.

Generally, HARDNESS is the most significant factor in
controfling the wear of steel caused by sliding abrasion,
since the resistance to the abrading particles penetrating tha
metal depends on the HARDNESS of the metal. Higher
HARDMNESS provides greater wear resistance in sliding-
abrasion applications, such as frames, chutes, hoppers and
earthmoving equipment.

Impact Abrasion

In this type of abrasion, the surface is worn away by goug-
ing, spalling or cutling caused by the impact from heavy,
hard materials, such as rock,

The energy of a sudden blow may crack or spall a brittle
malerial. TOUGHNESS must be combined with HARDNESS
far such impact-abrasion applications as mine cars, primary
chutes, wear plates, clamshell buckets, truck body linars,
and so an,

Strength

Alihough abrasion-resisting steels are not sold to spacific
strangth levels, the following table, offered for genaral
information purposes, shows the approximate tensile
strength for Ihe various hardness levels:

Brinell Approximate
Hardness  Tensile Strength
' Number MPa
| 32 1100 |
340 170
J60 1240
400 1380

Another Consideration - Fabricability
Whaen selecling a grade for a particular application, consid-
aration must be given to the fabricating characteristics of
abrasion-resisting steels, as well as their hardness and
loughness.

As oullined in the following discussion, raller quenched and
tempared abrasion-resisling plates are producad from fully
killed, tine-grained steels. The balanced chemisiry and heat
traalment produce a more uniform product with higher
hardness and improved service life when compared to as-
rolled abrasion-resisting steels,

ROLLER QUENCHED AND TEMPERED STEEL

Most Efficient Quench

The roller-quanching facility produces the most efficient
quench possible. It exposes the entire plate surface to a
rapid high-volume, high-pressure quench, producing a
uniform and effectively hardened plate - ideal for abrasion-
resisling applications.

Flatness

Because of the hardness of these abrasion-resisting grades,
it is not possible to produce plates with flatness equivalent to
that obtained on the 630 MPa minimum yield sirength
{quenched and tempered) grades. Some distortion may also
be expected when plates are cut, because the low temper-
ing temperatures necessary do nol remove residual internal
siresses,

Heat Treatment

The quenched and tempered abrasion-resisting plate steals

are:

1. Auslenitized at approximately 900°C.

2. Roller quenched with water to produce the maost
elfective and uniferm quench possibla.

3. Tempered in the neighbourhood of 425°C to obtain the
desired loughness.

Cutting

SHEARING - if high-capacity shears are available and
provided care is laken, abrasion-resisting quenched and
tempered plates can be sheared in thicknesses up 1o 25mm,
Shear capacily will be only about 40 per cent of the rating
for conventicnal structural as-rolled plates. We do regard
gas culling, plasma cutling and laser culling as the pra-
terred methods.

GAS-CUTTING - Procedures used on conventional struc-
tural grade steels are satistactory. The flame-cut edges of
plates are hardened by the operation to a hardness of
approximately 400 + Brinell, but this is not detrimental
unless cold forming is lo be done.

Machining

Because of the high hardness, machining operations are
mare difficult than on conventional structural grade steels.
However, normal machining operations can be performed by
using high-speed tool steels if the culling speeds are
reduced to about 50 par cant of those used on conventional
structural grade steels.

Punching

Punching and blanking operations are not recommended for
the abrasion-resisling steals.

Bending and Forming

A limited amount of cold forming or bending can be done an

thesae abrasion-resisting steels if proper precautions are

taken, as follows:

1. Excapt lor minor forming, it is assential to condition the
flame-cul edges of plates before forming o remove
nolchas and irregularities. Conditloning is most
conveniently done by grinding. Also, it may be helpful to
soften the edges by tempering with a lorch, using
lemperature-indicating crayons, to avoid exceeding
425°C. For severe bending it may be necessary to
completely remove the heat-affected area resulling
from flama cutting.

2. A generous forming radius should be used, preferably
four times the plate thickness or greater.

3. Major forming should be done transverse 1o the rolling
direction, not parallel to it.

4. Abrasion-resisting grades have greater spring-back
than conventional struciural grade steels, and proper
allowance must be made for this charactaristic.



VRN 500 ABRASION RESISTANT STEEL PLATE

VRM 500 is a quenched and temperad high-hardness alloy
steal which has superior abrasion resistance, micro-cleanli-
nass, and toughness. This steel is an advancement

on VRN 360 and VAN 400 grades.
The superiority of VRM 500 is due to desulpherisation and
inclusion shape control characteristics.

1. CHEMICAL COMPOSITION (TYPICAL)

c Mn Si P 8
0.35 1.80 0.70 0.035 0.03
(Max)  (Max.) (Max.) (Ma.} (Max.)

2. MECHANICAL PROPERTIES.
(Typical Values)

2.1 Hardness.
The hardness range is as follows:

450 - 550 |

Brinall H.M. .
Rockwell C 45-54 ':
WV.H.N. 4B0-580 [

Fig. 1 Hardness traverse on 25 mm VRN 500 plate.

Hardness s3q4 Rockwall
B.H.N. % Gt c
522 _ _54
507 _ .\. - _53
496 _ l\‘. _52
484 | -
a87_ | 1 1 1 1 1 |_50
1 36 8% 12
Distancs from edge mm

2.2 Tensile Strength. VRN 500 is produced to
meet specific minimum surface hardnass requirements and
not lensile requirements, however typical stress strain dala
is as lollows:

Tenshe Strength 1 B&D MPa max.
Yield Strengih 1 650 MPa max.
Elongation (50 mm) 14%

R.A. at point of fraciure 35%

2.3 Charpy V. Notch Impact Resistance
Tests. (Typical Value)

80-60 Joules al ambient temparalure.

3.0 FABRICATION.

3.1 Cold Forming. Limited cold forming may be
performed on VRN 500

Edge preparation by grinding Is advised.

Flame cul edges should be temperad al 200°C max. prior to
grinding the edges if difficult radii are to be encountered.

Cr Mo v Ti B
0.4-1.2 0.1-0.5 0.1 0.02 0.005

{Max.) {Max.) (Max.)
NB

Major forming should be done transverse o the rolling
direclion and not parallel to il.

3.2 Flame Cutting. Modern hame culling practice
may be employed, however il is advisable to pre-heal from
65 to 120 C immediately ahead of the torch,

3.3 Hot-working. VRN 500 is tempered at a
lemperature of 200 - 400 C and 1o ensure thal ull hardness
i% refained, the stesl should therefore nol be holworked at
leamperatures exceading 250 C.

3.4 Drilling. aiternative attachment methods such as
hole fabrication wilth oxy-fuel processes or stud welding
should be considerad. Dinilling of this plate is difficult and
costly.

4. APPLICATIONS.

YEM 500 steal plate is one of the hardest known roller
quenched and lempered plates. This stec! will reduce
material handling costs to a minimum for earthmoving,
mining and ofther similar indusiries in which a combination of
toughness and abrasion resislance is required. Wear plales
for truck bodies, chule liners and storage-bin liners are
ypical applications.

When working with these sleels, il is imporian that the
fabricator is fully aware of their unique properties and
understands the nacessary changes thal have 1o be made
to standard manulacturing procedures. See the section on
welding the abrasion resislant steels in Lhis calalogua.




STANDARD STOCK LIST pLATES/GROFPLAAT

VRN 400

12000 x 1800 x 6 mm

12000 x 2000 x 8 mm

12000 x 2400 x 10 mm

12000 » 2400 x 12 mm

12000 x 2400 x 16 mm

12000 x 2400 x 20 mm

12000 x 2400 x 25 mm

12000 x 2400 x 30 mm

8000 x 2400 x 32 mm

11000 x 2400 x 35 mm VRN TI-HARD
9600 x 2400 x 40 mm 12000 x 2400 x 6 mm
7600 x 2400 x 50 mm 12000 x 2400 x 10 mm
6200 x 2400 x 60 mm 12000 x 2400 x 12 mm
5700 x 2400 x 65 mm 12000 x 2400 x 16 mm
5200 x 2400 x 70 mm 12000 x 2400 x 20 mm
4800 x 2400 x 75 mm 12000 x 2400 x 25 mm
4500 x 2400 x 80 mm 12000 x 2400 x 32 mm
3600 x 2400 x 90 mm 8000 x 2400 x 38 mm
4000 x 2400 x100 mm 8000 x 2400 x 50 mm
VRN 500 CREUSABRO 8000
12000 x 2400 x 6 mm 8000 x 2500 x 6 mm
12000 x 2400 x 8 mm 8000 x 2500 % 10 mm
12000 x 2400 x 10 mm 8000 x 2500 x 12 mm
12000 x 2400 x 12 mm BO0OD x 2500 x 16 mm
12000 x 2400 x 16 mm 8000 x 2500 x 20 mm
12000 x 2400 x 20 mm 8000 x 2500 x 25 mm
12000 x 2400 % 25 mm 8000 x 2500 x 32 mm
12000 x 2400 x 32 mm 8000 x 2500 x 38 mm
12000 x 2400 x 38 mm 8000 x 2500 x 50 mm
8000 x 2400 x 50 mm

ME.  INADDITION TO THE STANDARD S1ZE PLATES WE DO HAVE A VARIETY OF PLATE SIZES IN THE ABOVE
THICKNESSES



VRN Ti-HARD ABRASION RESISTANT PLATE

The superior wear resistance is as a result of the
additicnal uniform dispersion of high hardness Titanium
Carbide pariicles throughout the steel, This resulis in a

C Si b P
0.29 0.35 0.7 0.007

2.  MECHANICAL PROPERTIES.
(Typical Values)

2.1 VRN Ti-Hard is not produced to meet specific
mechanical requiremenis. However, typical values will ba
as follows for 25,0mm thick plate:

‘ Tensile Strength 1 470 MPa
: 0,2% Proof Siress 1280 MPa

% Elongation (S0mm) 16,5% |
2.2 HARDNESS
Typlcal hardness values will be as follows:

EHM 461

HRC 48,5

VHMN 41

2.3 Charpy V Notch Impact Tests
20-30 Joules at 0°C

3. FABRICATION

3.1 Cold Forming. Although Ti-Hard has excellent
through thickness hardness, the steel still has a high degree
of toughness, the following bending radii are suggested:

Transverse Longitudinal

L Greater than 8T

3.2 Hot Working. The steel obtains its properties
through conirelled heat treatment and should therefore not
be hol worked al lemperalures exceading 300°C.

steel of 450BHM which has an abrasion resistance over 1,5
limes greater than conventional 500BHN grades, with the
added advantages of improved workability of 450BHN plate.

1. CHEMICAL COMPOSITION % (TYPICAL)

r Mo Ti B
094 0.26 0.42 0.001

3.3 Flame Cutting. Ti-Hard may be readily cut
using any of the conventional cutting methods such as oxy-
fuel, plasma or laser.

3.4 Weldability. Ti-Hard is readily weldable using
any of the usual arc welding processes. Low hydrogen
proceduras and low tensile sirength consumables should be
used. Welding consumables and procedures are the same
as for all olher VRN grades of wear resistant sleels. Refer
to "Welding the abrasion resistant grades” in this VRN
brochure.

4. GENERAL

VAN Ti-Hard derives its exceptional wear resistance due to
the addition of titanium to the molten stesl. On solidification
litanium carbide particles are formed and disperse uniformly

throughout the plata.

Vickers Hardness scale illustrating the relationship between
titanium carbide and other carbides.

Greater than 10T l

CARBIDE TYPE & HARDNESS
Material HV !

Diamond 8000

Titanium 3200

Vanadium 2400

Tungsten 2000

' Chromium 1500
Iramn 1340




CREUSABRO 8000

A wear and impact resistant steel intended for service in paricularly severe mining and earlhmoving applications. This sleel
exhibits culstanding wear characterislics when compared to conventional liner malerials.

CHEMICAL COMPOSITION (%)

G Mn Mi Cr Mao S P
0.280 1.60 0.40 1.60 0.20 0.005 0.015
{max) (max) (approx) {max) (min) {max) (max)
DESCRIPTION

Wear resistance:

The CREUSABRO concepl - excellant work hardening ability combined with the deliberale addition of wear resistant
microcarbides. The sleel work hardens due to the TRIP effect. {Transiormalion induced through Plasticity). This combination of
praperties gives CREUSABRO 8000 exceplional wear and impact resistance combined with oulstanding properties throughout the
thickness. '

Controlled as delivered hardness range:
Minimum 450BHN, typically 470BHM

High toughness and impact resistance:
CVN (L) at -20°C:>40 Jem® (23,6 Ii-Lbs)
Typical valua at -20°C: 55Jfem? (32 Ni-Lbs)

Tensile strength - typical values at 20°C-:
Ullimate lensile strenth = 1630 MPa (235 ksi))

Yield strength - 1 250 MPa (180 ksi)
Elengation (5d) = 12%
APPLICATIONS

CREUSABRO 8001 is intended for applications requiring extreme resistance to wear and impact in all mining, earthmoving and
materials handling environmanls.

Cold forming
Bending: inside radius > 6T
widlh of V-block > 40T
Rolling: inside diameter > 40T
(where T = plate thickness)

Welding

CREUSABRO 8000 may be welded using any of the standard welding processes. The use of low hydrogen consumables is
important. Refer to the section on “Welding the abrasion resistant grades” in this catalogue.



Welding the abrasion-resistant grades (VRN 360/400/500, Ti-Hard, Creusabro

8000)

All of the wear and abrasion-resistant-grades supplied by
MACSTEEL VRN are readily weldable by any of the
common welding processes, using appropriate procedures.
Consumables with a lower yield and tensile strength than
the base metal are recommended. Low hydrogen S.M.A.W
electrodes ar the gas metal arc (MIG) process are
suggested.

S.M.AW. electrodes conforming to A.W.S. A5, 1, E 7015, E
016, E 7018 or G.M.AW. wire conforming to AWS AS, 18,
ER 70S - 6 should be used,

WELDING RECOMMENDATIONS
The two main objectives when welding abrasion resisting
steels should be:

- lo prevenl cracking
- to minimize the softening in the heat-affecied zone
caused

by the tempering aclion of the welding heat.

1. Hydrogen level

This can be kept low by using a low-hydrogen process,
such as gas-metal-arc, or ensuring that the coating of
manual metal-arc electrodes or the flux used for
submerged-arc welding is thoroughly dry. (refer to maker's
instructions). Further, the plate must be dry and free from
oil and grease before welding is commenced.

Always ensure that the filler melal has a low hydrogen
content (HD<5mI/100g).

2. Microstructure

This concemns the formation of hard marlensite in the heat-
affected zone (HAZ) owing to a too rapid rate of cooling
caused by a low welding heat inpul.

This is counteracted by specifying minimum preheat levels
and also minimum heat input levels, as shown in the table.
These values ensure a sufficiently slow rate of cooling of
the weld to produce a salisfaclory microstructure.

Combined thickness Minimum
{up to and preheat temperature
including) { C)
! G mm 20
| 12 mm . 50
‘ 25 mm ' 100
32 mm 125
100 mm 175

* Can ba exceadead if a wider sofler heat-affecled zone can be tolerated

10.

3. SOFTENING OF HEAT-AFFECTED ZONE

Since the hardness is imparted to the plate by a
quenching process, this hardness will be destroyed by
subsequent heating. It is, of course, impossible to avoid a
certain

amount of retempering, i.e. softening, but this can be
minimized by limiling the heat input to a predetermined
maximum value. For the purpose of this note, a drop in
hardness to about 270 Brinell Hardness (28 Rockwell C)
has been allowed, Whereby the maximum heat input
values can be exceeded if a softer HAZ can be tolerated,
2.9. in hidden comers,

IFit is considered essential to provide abrasion resistance
in the weld bead itself, it is desirable first to deposit soft
steel beads and apply wear-resistant beads at the
surfaces only.

4. Preheat

Preheat is necessary in order to pravent the formation of a
hard, brillle microstructure in the heat-affected zone and
to allow any diffusable hydrogen to escape from the weld
and H.A.Z

The recommendations as laid outin EN1011 should be
applied while taking into consideration the higher
hardness and strength of these steeals.

5. Stress reliving

Stress relieving should not be carried out on the wear-
and-abrasion-resistant grades. Stress-ralieving
lemperatures are generally above the tempering
termperature of the steel and will result in softening.
When welding the abrasion-resistant grades to other
grades of sleel, contact the Technical Department at
MACSTEEL VRN for information

Minimum Maximum*
heat input heal input
{kJimm) (kJ/mm)

0.6 1.4
1.1 1.9
2.1 2.3 .
2.3 2.8 |
2.3 3.2




VRN 600 oveRLAY pLATE

VANEOD is an iron-chromium-carbide alloy which has been
fused onto a mild steel backing plate. The ultra-hard
chromium carbide particles are suspended in a hard, tough
malrix, a combination which olfers optimum abrasion
resistance. The mild stesl backing material allows VRN 600
to be rolled, bent, formed and fabricated into a multitude of
abrasion-resistant applications.

Appearance

During the overlay process, the stresses present due to
expansion and contraclion are relieved by cracking of the
hard surlace deposit. Crack frequencies of more than one
crack per 25 mm are desirable and indicate that there is no
simultaneous cracking away of the hard layer from the mild
steal base.

Wear Life

Data oblained from in-service tests indicate that VRN 600
overlay plate will substantially outlast conventional liner
materials in high abrasion, medium impact and high tem-
peralure applicalions.

TECHNICAL SPECIFICATIONS.

Minimum hardness S50B.H.M.
Average 5.G. 7.9

Backing plate Structural sleal
Standard bead width of overlay 28 mm

Overlay thickness 3,2 mm - 10 mm
Backing plate thickness S mm - 20 mm
Maximum operaling lemperature  680°C (sustained)

Plate size (Max) 2 900 mm x 2 200 mm

Fabricating

VRN 800 may be cut, formed and relled to a variety of
shapes and configurations.

Cutting

Plasma arc culling is recommendad.

Welding

Backing plate can be welded with standard carbon stoel
elactrodas.

Rolling

Minimum Rolling Radius (internal) 20 x material thickness
Minimum Rolling Radius (external) 50 x material thickness

1.

TYPICAL APPLICATIONS.

Power
Fan Blades and liners, Classifier cones, Ash removal
conveyors. Chutes.

Paper & Pulp

Fan blades and liners, Cyclone liners, Bark chutes, chipper
Hood liners, Belt Conveyor transfer bins, Screw Conveyors,
Tube turns, Transmission Sections.

Dredging

Pumgp Shells, Impellers, Trunnion elbows, Disiribution
Troughs, Rock Boxes, Drag Heads, Side liners, Ball joinis,
Reducers, Flap Valves.

Cement

Clinker Chutes, Hopper liners, Fan Blades and liners, Dust
sections, Vibration Screen Decks, Air separalor wear plates,
Impacl erusher liners, Grinding Ring Segments.

Refinery
Inlet cones, Flapper plates, Lift Balls, Patch Plates.

Mining

Truck Bed Wear Protective Systems, Shavel and Bucket
Wear Protection Systems. Vibrating Screen Decks, Chula
liners, Fan blades, Hopper liners, trunnion liners, Wear
caps, Vibraling pans, Main Frame Crusher Liners.

Steel

Chute and Hopper liners, Fan blades and liners, Main Ram
support shoes, Septum valves, Small bell and bell seats,
Bucket liners, Reclaimer Buckels, Skip car plates, Scroll and
cheek plates, Table wear plates, Screen Deck plates,
Flapper Gates, Grizzly Bars, Plough Blades, Bell-less
Furnace Distribution Chutes.

Methods of attachment

VRN B00 clad base material can be walded with a standard
carbon steal electrode; heat treatment is not required.
Common methods of welded attachmant are paripheral
adge welds and plug welds. Alternate methods of attach-
mant include countersunk studs and countersunk balts.



VRN 200

YRM 200 is a high-carbon steel which Is suitable for hard
weaaring apphications which are nol sufficiently severe to
warrant mare sophisticated steels. This material is used lor
liner plates and scraper blades, preferably fitted by drilling
and baolting.

NOMINAL ANALYSIS
0,4% - 0,55% C, 0,7% - 1,0% Mn, 0,15% - 0,35% Sl

TYPICAL HARDNESS
Approx. 200 BHN. (Not measured or guaranieed).

FLAME CUTTING
May be cut with pre-heating recommended for thicker
sactions,

WELDABILITY

VRN 200 is a difficult steel to weld due to its high carbon
equivalant.

Welding should be used for joining purposes only and is not
recommended under high sirass conditions.

Hydragen controlled elecirodes should be used with a
minimum preheat of 250°C. For austenitic electrodes, use a
minimum preheat of 150°C. Cooling rates after welding
should be controlied.

SHEARING

VRN 200 can be sheared in thicknesses up 1o 25 mm,
provided sufficient power is available. Cutting edges mus!
be sharp and clearances set correctly.

PUNCHING

VRN 200 up to 12 mm can be punched provided lools are
sharp and clearances are sel correctly.

STANDARD STOCK LIST PLATES/GROFPLAAT

AVAILABLE IN THICKNESSES FROM
gmm TO 50mm IN SIZES

2400 x 1200
4000 x 2400
6000 x 2400
8000 x 2400
12000 x 2400 (6 - 25mm)

12.
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Chemical Composition

The following weldable structural steels conforming lo
national and international specifications, are available from
VRN steal. All these grades are readily weldable by means
of the usual arc welding processes, When welding thicker
sections, reference should be made to BS 5135: 1974
“Metal-arc welding of carbon and carbon manganese
steels”, to establish possible pre-heal requirements. Carbon
equivalent {C.E.) values should be calculated from the
chemical composition values as recorded on the test

carlificalas,

CHEMICAL COMPOSITION (MAX)

MATERIAL c Mn 5i 5 P Cr Mo Cu Ni Nb v B

BS 4360

GRADE 434 D25 | 16 | 05 | 0.05 | 0.05 - . . . . :

SANS 1431 MAX 0.1

GRADE 300WA 0221 16 0.5 | 0.05 | 0.04 - - - - |IF COMBINED| -

BS 4360 i i .E.DDEI' 0,003

GR. 50C [ EM 10025 5355J0 022 | 16 0.5 | 0,05 | 0,05 - - - 0.1 0.1 -

SUPRAFORM 0.03

T 380 010 | 1.2 | pyp) |0.020 [0.020| - . . . o015 :

VRN

TEB0D 0.2 1.6 0.5 | 0.01 | D.02 16 | 0.70 1.5 - - |=0,005
TYPICAL MECHANICAL PROPERTIES

o Mominal Tensile Min. Yield % Elong Impact

MATERIAL Thickness (mm) | Strength (MPa) | Strength (MPa) | in 200 mm (Min) | Strength J (Min)

BS 4360 5-150 430 - 580 225- 275 20 Mol spacified

GRADE 43A [Depands s Thickeass) | of measured

SANS 1431 6. 150 450 - 620 270 - 300 20 Mot specilied

GRADE 300WA (Depands on Thiskness) or measured

BS 4360 5« 250 480 - 6A0 275 - 355 18 27 @ 0°C

GR 50C / EN 10025 5355J0 [Depands an Thickness)

SUPRAFORM 4 - 10 450 380 - 460 22 Mot specified

TM 380 min .

VRN G- 150 760 -BA5 G20 18 {in 50 mm) 60 @ - 50°C (L)

T690 50 @ - 50°C (T)

14,




STANDARD STOCK LIST PLATES/GROFPLAAT

PLATES - GROFPLAAT BS 4360 - 43A
SANS 1431 - 300WA

Nominal Size Mominal Size Nominal Size Nominal Size
Millimetres Millimetres Millimetres Millimelres

2500 x 1200 x 5 2500 x 1200 x 16 2500 x 1200 x 40 2400 x 1200 x 90
4000 x 2400 x 5 4000 x 2400 x 16 4000 x 2400 x 40 4000 x 2400 x 90
GOODD x 2400 x 5 6000 x 2400 x 18 6000 x 2400 x 40 4000 x 2400 x 100
10000 x 2400 x 5 10000 x 2400 x 16 10000 x 2400 x 40 4000 x 2400 x 100
2000 x 1200 x 6 2500 x 1200 x 20 2500 x 1200 x 45 4000 = 2400 x 120
4000 x 2400 x 6 4000 x 2400 x 20 4000 x 2400 x 45 4000 x 2400 x 125
6000 x 2400 x 6 BO0D x 2400 x 20 G000 x 2400 x 45 4000 x 2000 x 135
10000 x 2400 x G mnni:: ¥ 2400 x 20 10000 x 2400 x 45 4000 = 2000 x 150
2500 x 1200 x B 2500 x 1200 x 25 2400 x 1200 x 50 4000 = 2000 x 180
4000 x 2400 x B 4000 x 2400 x 25 A000 x 2400 x 50 4000 x 2000 x 200
G000 x 2400 x B BOO0 x 2400 x 25 GO0D x 2400 x 50 4000 x 1000 x 250
10000 x 2400 x 8 10000 x 2400 x 25 2400 x 1200 x 55 3000 x 2000 x 250
2900 x 1200 x 10 2500 x 1200 x 30 4000 x 2400 x 55 2500 x 1500 x 300

4000 x 2400 x 10 4000 x 2400 x 30 BOOD x 2400 x 55

G000 x 2400 x 10 GODD x 2400 x 30 2400 x 1200 x 60

10000 x 2400 x 10 10000 x 2400 x 30 4000 x 2400 x 80

2500 x 1200 x 12 2500 x 1200 x 32 6000 x 2400 x GO0

4000 = 2400 x 12 4000 x 2400 x 32 A0 x 1200 x 65

G000 x 2400 x 12 6000 x 2400 x 32 4000 x 2400 x 65

10000 x 2400 x 12 10000 x 2400 x 32 GOOD x 2400 x &5

2500 x 1200 = 35 2400 x 1200 x YO

4000 x 2400 x 35 4000 x 2400 x TO

6000 x 2400 x 35 6000 x 2400 x 7O

10000 x 2400 x 35 2400 x 1200 x 75

4000 x 2400 x 75

2400 x 1200 x BOD

4000 x 2400 x BOD

2400 = 1200 x BS

6000 x 2400 x B85



BS4360 Grades 50C
EN 10025 S355J0

These steels fill the gap betweean the lower sirength
(300WAJ43A)

structural steels and the ullra-high yield structural stesls.
eg VRN T690. These steels are supplied in the normalised
condition (308 < 12,5mm as-rolled) and are silicon killed in
order lo improve the steel cleanliness, and to ensure fline
grain struclures, Tesl cerlificates are supplied with each
consignment.

Welding
As with lower grades of mild steel, procedure is dependent

an the Carbon content a5 reflected on each Test Cerlificate,

For more comprehensive information m this respect B.5.
5135 should be referred 1o,

Cold Forming

These sieels can be formed at room temperature provided
adequale power is available and the correct process is
employed, A working 20% uprating on mild sleel require-
ments is recommended making use of the following insida
radius forming olerances.

2%t for right angle forming (to rolling direclion)

3t lor forming in parallel (o rolling direction)

Thickness Range

12000 x 2400 = 5mm
12000 x 2400 x & mm
12000 x 2400 x B mim
12000 x 2400 x  10mm
12000 x 2400 » 12 mm
12000 x 2400 x 16 mm
12000 x 2400 x 20 mm
12000 x 2400 x 25 mm
B0 x 2400 x 30 mm
BOOO x 2400 x 32 mm
BOD0 x 2400 x 40mm
OO0 x 2400 x 45 mm
TOOD x 2400 x  S0mm
4000 x 2400 x G0 mm
4000 x 2400 x 65mm
4000 x 2400 x  TOmm
4000 x 2400 x  75mm
4000 9 x 2400 x  BOmm
600D x 2000 x 90 mm
6000 x 2000 x 100mm
4000 x 2400 x 125 mm
4200 x 2000 x 150 mm

16.

A lrial run may be necessary in order lo detarmine tha
springback allowance for close lolerance work.,

Punching, Drilling, Shearing and

Machining

Equipment should be regulated to allow for the 209 in-
creasa in sirength as opposed to that of conventional mild
steels. High-speed steel or Carbide tooling is recom-
mended, speads should be reduced by approximately 20%
and a good lubricantfcoolam will increase (ool life. When
punching or shearing, & clearance of approximalely 3%
should be allowed for the shear angle.

Cutting

Conventional Flame culling equipment can be used wilhout
resorling lo pre- or post-healing operations.

Applications

Mine fans, earlh moving buckels, trailers and large road
vehicles, drill rigs, cranes, excavalors, underground mining
equipment, bridges and other high strength componants
raquiring superior toughness.

Dual Certification

Allhough the steel is duel ceified to

BS 4360 GR 50C / EN 10025 53550, it also meels the
requirements of SANS 1431 GR 350WC




suprAFORM TM 380

High-strength low-alloy (H.S.L.A.) sleels have been com-
mercially available for some lime now. However, they have
sulfered from the disadvantage thal they are generally
available in thicker seclions, need special precautions when
being welded and, because of their high sirength, are mare
difficult to form.

MACSTEEL VRN now stock SUPRAFORM TM 380, a sleal
which overcomes the above limitations.

T 380 iz a H.S.L.A. steal, has a minimum yield strenglh of
380 MPa and, because of the low carbon content, typically
0,06%; has excellent weldability when using any of the
standard arc or resistance processes, withoul the need to
lake any special precautions. Severe forming can readily be
carried oul on TM 380 due Lo its superior formability, thus
further increasing Ihe sleel's versalility.

With the need for higher yel stronger struclures, effective
mass savings can be achieved withoul the penalty of
reduced overall strength by selecling a steel which has a
combinalion of higher tensile and yield strengths and
reduced Lhickness.

Typical applications for TM 380 are body and chassis
components for lipper rucks, bumper brackels, engine
mounling brackels, crane jibs and booms, trailers, mining
equipment, rolling stock, cold formed sections, ele.

STANDARD STOCK LIST (™=

SUPRAFORM - TM 380

4500 x 1250 x 4mm TM™ 380
4600 x 1250 x Smm T 380
4600 x 1BOD x Gmm TM 380
4600 x 1365 x Bmm TM 380

17.

Typical chemical compesition % (ladle analysis)

SUPRAFORM C | Mn| Si P ] Al | Nb

grade

TM 340 0.05 [ 0.35| 0.03 | 0.015 | 0.006 | 0.03 | 0.013

M 280 0.06 | 0.55( 0.03 | 0.015| 0.006 | 0.03 | 0.015

TM 420 0.07 | 0.85| 0.08 | 0.015| 0.006 | 0.03 | 0.028

T™ 500" " 2 2 8 ) ’ '

1-] Availability on application only - N

Machanical properties

SUPRAFORM | Tensile | Yield | Elongation (% min) {120 Bend

GRADE strgngth | strength | gauge length S50 mm | test

(mandred

MPa (min} [ MPa | t<30 | 1230 | dia)

T™ 340 400 MoM20) 2 L 0,5t

TM™ 280 450 JBOME0 | 20 n 0.5

T™ 420 480 | 4200500 | 19 2 o5 |

TH 460 530 A60/560 18 m

NOTE: Tensile tost to BS 18 pard 2 or 3, Bord 1as] BS 1635
1 Avaiabdity on applcation anly



VRN T690

FABRICATION

Cold forming

VAN T690 steel plates can be readily formed or bent al
ambient temperature if adequate power is available and
proper proecedures are used. Generally, the power required
o form VRN T&90 will be three limes that required for low
strength struclural steel. The springback after forming is
also considerably grealer than on low sirength structural
steel and due allowance must be made. A trial run may be
nacessary o determine tha springback allowance lor close
lolerance work. The suggested minimum inside radius for
forming VRN TES0 steel plate is given balow:

Minimum insida
Radius

Plate thickness (T)
Im mim

Lip to 25mm, inclusive
Abovea 25 to 50 mm,
inclusive

AT (Transverse)

4T (Transverse)

The following précautions should be taken for bending

operations:;

1. Use the larges! radius permissible.

2. Major bends should be made on a line which is
perpendicular to the length of the plate (rolling direc
ticn), if possibla.

3. The outside radius should nol be restrained. Closed-
die forming may require doubling the suggested radii to
avoid breakage.

4. For prass brake forming, the lower die span should be al
least 16 times lhe plate thickness. If design requirements
will not permit this, the bend should be started with an
upper die of larger radius.

5. The minimum tensile requirements {780 to 930 MPa)
should be waived whanever savere forming is antici
pated. This will enable us to produce he lowest possible
yield strenglh consistent with the specification.

6. Sharp notches on the adges of plates resulling from
shear breaks or torch cutting may réquire removal by
grinding or machining to prevent cracking during severe
torming.

7. Roll torming of cylindrical sections should be preceded
by crimping of the bult edges.

8. Extremely sevare forming should be done after heating
the plate to 540/595"C,

9, Deep scralches or gouges on the outside radius may
causea cracking on severe bands, This condilion may be
correcled by grinding out or bulting the scralches.

Shearing

VRN TES0 steel plate can be cold sheared up 1o and
including 25 mm thickness if the capacities of the shear and
the shear knives are adequate. A shear capable of cutting
38 mm low strength structural steel Is required to shear 25
mm plate of VAN T690 steel. The capacity of smaller shears
should be down rated in proportion, i.e., the capacity is
decreased about 33 per cent when VRN TE30 is sheared.

18.

The clearance on the shear knives should be less than the
canventional & per cent of plate thickness, usually aboul 2
per cent. A compromise clearance lo accommaodate all
plates from & mm to 25 mm in thickness would be about 0,4
mm. Knives should be kept sharp (0 avoid ragged edges.

Punching

Holes may be punched in VAN TE20 plates up to and
including 12 mm In thickness as long as the hole diameler is
greater than the plate thickness. Punch and die clearance
should be close, as described for shearing, and the tools
should be kept sharp. Greater thicknesses can be punched;
however excessive punch wear may result,

Machining

VAN TG30 steel plates can be machined wilth conventional
equipment using either high-speed steel or carbide tooling.
Because of the relatively high hardness of VRN T690 steel
as compared to carbon structural steel, the cutting speeds
should be about 30 par cent less in order to obltain reason-
able tool life. A coolant should always be used if available as
an aid 1o 1ool life. When extensive machining is necessary
on torch cul edges, it may be found essential 1o soflen the
adges. This can be done by tempering the entire plate, or
only the edges, in a temperalure range of approximaltely
540° to 585°C. If a furnace is not available, the edges can
be softened with a torch as long as precautions are taken to
avoid exceeding a temperature of 585°C,

Torch cutting

VEM Te30 steal plale can be cul with conventional oxygen-
fuel gas equipment without the necessily of preheating or
posiheating, employing the same practices used for soft
carbon steals. Stack cutting of plates, however, should be
avoided because of excessive heal inputs required.

As with any structural steel, the smoothness of the cul is
alfecled by scale on the surface of the plates.

Plasma-jet torch cutting is suggested wherever available
and is advantageous because of the high culling speed, the
smoothness of the cul, and the shallow heat-affeclad zone
produced.

On multiple cuts, balanced torch setlings will help avoid
distortion.

Applications
VRN TeS0 is very high strength structural steel and can
result in greater load carrying capacities and lighter struc-
tures when used in place of convantional structural steels,
Uses include:
- Earthmoving equipment
Dump trucks
Trallers
- Mobile cranes
- Drilling rigs
- High speed fans
- Bridges




STANDARD STOCK LIST PLATES/GROFPLAAT

VAN T&30 is a roller quenched and lemperad alloy steel
designed to provide an excellent combination of high
strength (630 MPa minimum yield strength), toughness,
abragion resistance, and weldability. This improvemant in
physical properties of VRN T&90 is oblained through
increased alloy contanl which resulls in increased
hardenability.

MECHANICAL PROPERTIES

| Minimum yield strength at 0,29 offset (MPa) 690

Tensile strength (MPa) 780-930
Minimum elongation in 50 mm (%) 18
Minimum reduction of area (%) 40, 50**
Brinall hardness, typical 235/293

Toughness properties may be specified;

* A deduction al 1,25 per eent my b made far each decrease of 0.8 mm ol
i:ml:nl igd plade (hickness undee § mm, up o a maximem deduction all 3 par
** It full-section flal specknans ane used, 40 per cent applies. Il a slandad,
machingd round specinsen is used, 50 per cant spplies

VRN T6390

6000 x 1300 x 3 mm
6000 x 1300 x d4mm
12000 x 1800 x G6&mm
12000 x 2400 x 8 mm
12000 x 2400 x 10mm
12000 x 2400 x 12mm
12000 x 2400 x 16mm
12000 x 2400 x 20mm
12000 x 2400 x 25 mm
12000 x 2400 x 30mm
8000 x 2400 x 32mm
9600 x 2400 x 40mm
600 x 2400 x 50 mm
6200 x 2400 x &0 mm
2/00 x 2400 x 65mm
4800 x 2400 x 75 mm
4500 x 2400 x 80 mm
6000 x 2400 % 90 mm
6000 x 2400 x 100 mm
4000 x 2100 x 125 mm
4000 x 2400 x 150 mm

18.



VRN T690 WELDING

General

The VRN T&90 low alloy grades of sleel were developaed to
be easily weldable. High strength in structural steels may be
achieved either by addition of alloying elemenis or by
thermal treaiment, as with the VRN T690 steels. They are
guenched and tempered and contain a minimum of alleying
elemants which render them easily weldable.

Mosl of the well known fusion welding processes may be
employed on VRN TE90 sleel. Fusion welding involves
depaositing molten weld metal in order to achieve a joint. The
chemical analysis and the cooling rate of the weld metal can
ba controlled. However, the region directly adjacent to the
weld on either side, known as the heat-allected zona (HAZ),
experiences a thermal cycle, ranging from unaffected parent
plate to near melting at the fusion boundary. Since tha
chemical analysis of the parent material is unalterabls, it is
important to take care of the thermal cycle of the HAZ.
When welding VRN T&30 plale a number of general factors
have lo be borne in mind. The main source of concern in
welding these stesls is hydrogen induced cold cracking. By
minimising the sources of hydrogen and by avoiding the
formation of a crack-sensilive microstructure and also by
keeping siresses bolow certain limits, hydrogen induced
cracking can be avoided. In addition, lor full strength
buttwelds a suitable welding consumable must be selecied.

Sources of hydrogen

Dirt, grease, paint, moisture, rust, elc., on the plales 1o be
welded should be positively ramoved.

The welding consumables should be of approved guality
and should be clean and dry, during both storage and
usage. Dilerent welding processes have different inherant
hydrogen potentials. When welding with the processes of
highest hydrogen polential, grealer care is required than
welding with processes of lower hydrogen polential,

Avaidance of crack sensitive microstruciure.

The microstructure in the HAZ is determined by the steel
composition as well as the local cooling rate.

A knowledge of the stesl composition is therelore essantial
for proper selection of welding parameters. The use of the
Carbon Equivalent formula gives an indication of the degree
of care required.

The CE of VRN T&30 ranges between 0,37 and 0,54. In
order to avold a crack-sensilive microstructure, a suitable
cooling rate in the HAZ must be maintained afler walding.
Ganerally this involves using pre-heating and controlled
values of heal input during welding. The particular values of
pre-heat and heat input depend upon a number of factors
bul average values are quoted below in Table 1. Heat input
can be calculated from the formula.

Hi =

Welding volts (V) x walding current {Amps) -k

1000 x welding speed mmisec T

CE= C+ Mn ,Cr+Mos+V Ni + Cu
] 5 15

It should be emphasized thal the values of pre-heat and
heat input quoted in Table 1 are average values. Faclors
such as restraint, welding position, edge preparalion,
service conditions (type of load), etc., may influence the
particular values selected.

Welding stresses

In general it may be sialed that joints of high restraint need
more care when welding than joints of low restraint .

This is of particular imporance when using a high-strength
filler material in order to achleve a full sirength joint.

The mollen weld metal contracls upon cooling if free to do
50, causing distortion, or crealing welding residual stresses
of yleld paint magnitude if free contraction is hampered,
Values of high residual stress are conducive to distorlion
during subsequant machining eperations and cracking in the
wiald or HAZ during and afler walding. Welded structures
should be designed for welding in order to minimise the
volume of weld metal which should be depasited in the
shortest possible time to effect the grealest economy.
Summarising, it may be stated that VRN T690 is a weldable
quenched and tempered steel which may be successhully
welded with the common fusion welding processes provided
certain precautions are taken. The level of hydrogen in the
deposiled weld metal should be kept to a minimum, the
cooling rate must be slow encugh to aveld the formation of
crack-sensitive microstructures in the HAZ but not so slow
that excessive grain growth occurs. Pre-heating and control-
led values of heat-input are therefore requined.

Welding consumables

The American Welding Society Classification AWS EXXXX
is a very practical and useful system. Brilish and South
Alrican equivalents may be found in BS EN 499 and SABS
455 respectively. For practical reasons, only the AWS
classification groups are quoted here.

Malching strength consumables are suggesied for welding
VRN TE30 although lower strength consumables can be
used. Consumables should conform to one of the following
specifications: S.M.AW.: AW.5. A5.5, E 9018 or E 11018;
G.M.AW.: AW.S. A5.28, ER 905 or ER 1005




SUITAELE CONSUMABLES FOR WELDING VRN T690

SUPPLIER SMAW (MMA} | GMAW (MIG co.)
AFROX Suparweld 118 Transarc G048
ESAB D_H: 75.75
EUTECTIC EUS 1.113 4 o
FEDGAS Griduct 17 Flufnl'ﬂl 42
OERLIKON Armcor LH Acros Arc FF
| ROCKWELD | ODuctilent 110 McKay 117

Heat input schedule

Stress relieving

Itis generally fell that stress relieving of welded jolnts is not
nacessary, Stress relieving for prolonged periods of time at
relalively high temperatures, can cause metallurgical

as which are detrimental lo the mechanical properties
of the steel. The table shows thal 12 mm VAN T690 does
not seem fo be susceptible to these metallurgical changes.
However, it is suggested that strass relieving at about 600°C
ba limited to a maximum period of 2,4 minutes per millimetre
of thickness. Longer periods of exposure would be parmissi-
ble at lower temparatures,

Effect of prolonged exposure during stress-ralief on mechani-
cal properties: 12 mm plate VAN TE90

0,2% | Tensile | Elonga-| Redue-
Strass-relisf (SR) proof |stranglhl lionin | fion
siress 50 mm | in area
(MPa)| (MPa) | % %
Quenched and lempered | 783 821 223 G768
SR 1 hour at 538 °C G2 B0a 223 67,7
SA 8 hours al 538 °C 767 B21 23,0 67,2
SA 24 hours at 538 °C 770 81 229 | 6859
SH 100 hours at 538 *C | 790 836 224 | BBS
SR 1 hour at 593 °C 765 814 225 | 669
SR 8 hours at 593 °C 760 | B0B 23,0 | 662
SR 24 hours at 593 °C 770 B14 22,0 65,9
SR 100 hours at 593 *C | 711 759 222 | 659

When welding VRN T690 to other grades of steel, contact
the Technical Department at VAN for information.

21,

Heat input schedule for all grades

MINIMUM HEAT
PLATE COMBINED MINIMUM | INPUT VALUES
THICKNESS | THICKNESS* | PRE-HEAT °C kdimm

20 35 | 1,0 -'I.E
10 30 35 10-15
40 35 1.0-15
4‘] 5’& 1|.D = E‘,G
20 60 50 1,6-25
ED E':] 1 |5‘ o 3.D
60 50 20-30
30 a0 80 25-35
12{] 1'}“ 2.5 - 4.0
100 80 25-4,0
50 150 100 25-40
I 200 125 25-40

Table 1. Values of pre-heat and heat input for various plate

thicknesses.

*  the combined thickness of a joint is the total thicknass
{mmj) of the plates meeting at the joint lina.




PRESSURE VESSEL STEELS

TYPICAL CHEMICAL COMPOSITION (MAX)

MATERIAL Cc Mn Sl 5 P Cr Mo Cu Hi M v
BS 1501-161
GRADE 430A 0.25 0.6/1.4 | 0.1/035 | 0.03 | 0.03 0.25 0.01 0.3 0.3 = -
el x 1
ASTM ARG | i
GRADE 6570 031 | 0.851.2 | 0.15/0.4 | 0.04 | 0.035 - - - - - I =
~ i
Nominal | Tensile Yield I % Elong
MA.TEFIIAL O Thir:[-m_ais. {mm)}) | Strength (MPa) Strength (MPa) In 200 mm (Min)
| BS 1501-161 .75 430 - =
| GRANE dank 30 - 550 220 - 250 | 21
ASTM AS16 6-50 480 - &
\\GHAHE SITO 20 260 (MIN) 17

Steals as specified in B.S. 1501 may be used lor prassure
vassels designed and buill to the British code B.S, 5500,

1. B.S.1501 - 161 Grade 430A is a carbon
steel, available in thicknesses up to 1580 mm. Plates
up o and including 40 mm are supplied as rolled,
unless requested by the customer to be normalised.
Plates owver 40 mim thick are supplied normalised.
This steal is generally used for lower temperature
sarvice. Type 161 is manufactured employing a
vacuum degassing process. This reduces the sulphur
confent to below 0,01% and improves the cleanliness
of the steesl.

Appendix D in B.S. 1501 shows the yield strength or proof
siress values of the respective grades at elevated tempera-
lures, These values may be used for design purposes, but if
conlirmation of the strength at a particular lemperalure is
required, a hot tensile test at the designated temperature
musl be slipulated.

22.

2.  ASTM A516 Grade 65/70

ASTM 516 is the slandard specification for Pressure
Vessel Plates, Carbon Steel for Moderate and Lower-
lemperature Service', whera improved notch tough
ness is imporiant and calls for a sificon killed steel
made to a fine grain practice by adding aluminium,
Plates up to and including 38 mm thick may ba
supplied as-rolled but may be ordered normalised.

Flates thicker then 38  mm as well as plates on

which notch loughness tests are required, must be
normalised. Grade 516 s a fine grain steal,

ULTRASONIC TESTING

All the above pressure vessel plates in thicknesses 20 mm

and greater are ullrasonically tested to B.S. 5996: 1993

Grade B 1 as a slandard quality control procedura.




STANDARD STOCK LIST PLATES/GROFPLAAT

BOILER PLATE/KETEL PLAAT PLATES/GROFPLAAT
BS 1501 - 161 GRADE 430A ASTM A 516 GRADE 65/70N
10000 x 2400 x Smm 13000 x 2500 x 6mm
10000 x 2400 6 mm 13000 x 2500 x 8mm
10000 x 2400 x 8 mm 13000 x 2500 x 10mm
10000 x 2400 x 10 mm 13000 x 2500 x 12mm
10000 x 2400 x 12mm 13000 x 2500 x 16 mm
10000 x 2400 x 16 mm 13000 % 2500 x 20 mm
10000 x 2400 x 20mm 13000 x 2500 x 25mm
10000 X 2400 x 25 mm

10000 x 2400 x 30mm

10000 x 2400 x 32mm

aoon X 2400 x 40 mm

BO00 x 2400 x 45mm

G000 x 2400 x 50 mm

G000 x 2400 x 60 mm

6000 x 2400 x 65 mm

6000 x 2400 x 70 mm

4000 x 2400 x 75mm

23,



Application Suggestions

FOR HEAVY DUTY ABRASION-RESISTING/SHOCK LOADING COMBINATION

Baffle Plates

Bang Boards

Brick Raliners

Brick and Tile Dies

Brick Dies and Reliners
Bucket Lips

Bulidozer Blades & Mold Boards
Coal Screens

Concrele Mixer Spiral Strips
Conveyor Buckels

Dredge Buckets

Dredge Pipa Reliners
Dredge Pumps

Dump Truck Beds

Fan Blades

Feed Grinding Mills

Foundry Shakeout Machines
Frasno Botloms

Gravel Chutes

Gravel Screens

Conveyer Plates

Diesel Locomolive Wear Plates

Dragline Strips

LHD Buckets

Off Skip Unloading Chutes
Cre Bin Conveyor Chutes
Ore Chules

Pedeslal & Journal Box Liners
Pug Mill Knivas

Pug Mill Lining Plates
Pulp Waod Chutes

Quarry and Mine Skips
Quarry-Truck Liners
Relinars

Rollars

Rolo Plates

Sand Blast Platas

Sand Chutes

Race Bars

Chain Drag Skid Bars
Wear Strips on Paving Machines
Reliner Bars for Crushers
Truck Bed Stripping Bars
Fan Housing Refiners
Snow Plough Shoes

Street Sweeper Shoaes

Dragline Buckets and Strips (Bottoms and Hoppers

Sides, Heels and Shrouds)

Lips on Buckets

Liner Plates

Log Conveyors

Mixer Blades

Mold Board (for Dozers)
Scrapers

Shaft Bin Chutes

Shot Blast Plates

Shovel Buckets

Skid Conveyors

Skip Car Plates

Sluice Pipes

Spouts

Steal Mill Equipmant
Stone Chutes

Trailar Bollorns

Truck Botloms
Underground Loading Pockels
Wear Plates
Wheelabralor Parts

Mine Digger Teeth
Trenching Machine Teeth
Tongs

Scarifier Teath

Shovel Bucketl Wear Bars
Chute Liner Strips

Chute Sidas

Asphall Dryer Wear Strips
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