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With a rich legacy spanning over 120 years, we are immensely proud 
of our status as leading merchandiser and distributor of steel and 
value added steel products.

Our extensive product portfolio, robust infrastructure and technical 
competencies, combined with our continuous improvement initiatives
has solidified our reputation as the leading supplier of steel in 
Southern Africa.

At Macsteel, we operate through a strategic network of over 40 service 
centres, branches and warehouses, enabling us to provide our valued 
customers with exceptional levels of personalised service throughout 
the entire steel supply chain.
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Macsteel VRN, a proud member of the Macsteel Service Centres Group, is the specialised plate, stainless steel and aluminium arm 
of the Group. We are primarily focused on the supply of Value Added further processing to flat steel products; supply of specialised 
grades of steel such as Quenched and Tempered Carbon Steel; Stainless Steel flat and long products as well as Aluminium in flat and 
extruded form.

In the past there was a perception, by fabricators, that backward integration into the processing of flat steel by cutting, bending, rolling 
etc. was essential due to the belief that Service Centres were expensive and that by controlling all processing in-house the fabricator was 
better able to control the entire process.

A simple analysis of the cost and efficiency of the supply chain using a fully integrated service centre, often and regularly, 
demonstrates that it is a more sensible business approach for fabricators. There are several reasons for this which are often not 
considered in these decisions.

The Covid 19 crisis further supported many of these reasons and highlighted the significant costs associated with having idle and 
underutilised equipment. Below are various factors to consider:

A professional, integrated service centre, like Macsteel VRN, would probably process and supply between 5-12% more cost- effectively.

Why?
1.	� As specialists, our scrap rate is likely to be lower than yours. Drop-outs and off-cuts which you cannot use can often be utilised by us 

on other jobs.
2. 	� No rejects. Errors are our loss, not yours. You pay for what you get. No rejects in the scrap bin which you do not know about.
3.	� Better use of manpower. Rather utilise those people employed in the management and operation of the cutting and processing 

equipment to focus on your core business. Leave the processing with us - with the same staff, you achieve greater productivity.
4.	  ��No losses through machine failure, absenteeism or part-utilisation of facilities.
5.	� You can convert factory-space presently occupied by the cutting machines to fabricate or produce more product for sale. The 

challenge of additional space expansions, which further tie up capital, can also be avoided or reduced.
6.	� Your cash flow cycle is improved. Why tie up your cash in steel stocks and machines, when you can use it to finance more finished 

products or to reduce debt. The quicker you can turn over your working capital, the higher the profits. When you use a steel service 
centre, you only start paying when the cut steel is already in your yard.

7.	� Get what you want when you want it. No need to plan your production requirements 3-4months ahead and then find you are short of 
steel. We will deliver your monthly or weekly requirement on time, every time.

8.	� Quality and service is our livelihood. Without you we do not exist - we have to meet and exceed your expectations through 
partnerships - all good for you!

A value-adding cutting centre should be regarded as an extension of your manufacturing operation, not as a supplier. An extension that 
is a cost you only pay for when you need it. We can support you in simplifying your business. Through partnerships, we want to support 
productivity improvements to improve your bottom line.

Value-Added Service Centres
Why Use Service Centres?

Laser cutting Fiber laser bed
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Material Specification Guide for Carbon Steels

Note: Mechanical properties at room temperature.
	 -	 Tensile properties on hardwearing steels for information purpose only, not a requirement therefore cannot be guaranteed
	 - 	Non-standard sizes available on request
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What to consider in the selection of an abrasion-resistant steel
Many considerations are involved in the 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 into an experimental part and observing the wear rate. In general, it is fair to say that as hardness increases the 
resistance to abrasion improves. Excessive hardness should be avoided to prevent problems in forming or premature failure due to lack 
of impact strength.

Sliding abrasion
In this type of abrasion, the surface is worn away by friction due to the sliding of the load on the steel. Generally, hardness is the most 
significant factor in controlling the wear of steel caused by sliding abrasion. The resistance to the abrading particles penetrating the 
metal depends on the hardness of the metal. Higher hardness 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 gouging, spalling or cutting caused by the impact of heavy or hard materials such as 
rock. The energy of a sudden blow may crack or spall a brittle material. Toughness must be combined with hardness for impact-abrasion 
applications such as mine cars, primary chutes, wear plates, clamshell buckets and body liners.

Hard-wearing and Abrasion-Resistant Steels

Frequently asked questions about hard wearing and abrasion resistant steels

Q: 	� What gives hardwearing abrasion-resistant steels their 
hardness?

A: 	� The quenching process. Tempering is an additional 
heating process that retains workability properties.

Q: 	 Which mechanical properties can be guaranteed?
A: 	� Hardwearing abrasion-resistant steels are produced to 

meet mainly surface hardness requirements. Tensile 
properties are not a requirement and therefore cannot be 
guaranteed.

Q: 	� Can VRN 400/500 be worked or heat-treated above 
350ºC?

A:	�  No, hardness of VRN 400/500 is achieved through roller 
quenching available at the mills only. Heating the steel to 
elevated temperatures will result in a drop in hardness. Any other 
quenching method besides those of the producing mills will not 
be sufficient to retain the required hardness.

Q: 	 What is hardness?
A: 	� It is the ability of a material to resist denting due to impact.

Q: 	 Can VRN 400/500 steels be drilled?
A: 	� VRN 400, yes. VRN 500 is harder and other techniques or 

tooling is required for providing holes.

Q: 	 Can VRN 400/ 500 be flame cut?
A: 	� Yes, you can use normal oxy-fuel cutting. It can also be 

laser or plasma cut depending on the thickness of the 
plate.

Q: 	 Can VRN 500 be used as armour plate?
A: 	� VRN 500’s chemistry and mechanical properties are similar 

to that of armour plate. Because it is not ballistically tested 
as in the case with armour plate, it is not recommended for 
security applications or as an armour plate.

Q: 	 Can these steels be welded?
A: �	� Yes, the low carbon content and low alloying elements 

ensure weldability properties. Use a low hydrogen rod. 
It is far easier to weld VRN 200 due to its high carbon 
equivalent.

Q:	  VRN 400 vs. VRN 200 life expectancy?
A: 	 VRN 400 may last twice as long as VRN 200.

Q: 	 Creusabro 8000 vs. VRN 500 life expectancy?
A: 	� Creusabro offers a 50% improvement in life service 

compared to VRN 500. It work hardens by +70BHN in 
service due to impact.

Q: 	� How does the heat of welding and cutting affect the 
steel?

A: 	� The tempering temperature of the steel is around 400ºC. 
Even if the temperature is exceeded, the affected zone is 
very limited (perhaps 6mm) because of the dissipation of 
the heat into the rest of the plate. There will only be a drop 
in hardness of a few points unless extreme heat is used.
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Description
VRN 400, VRN 450 and VRN 500 are high hardness conventional low alloy martensitic steel grades for use in applications requiring high 
resistance to wear, impact and abrasion. These steels have a nominal hardness of 400, 450 and 500 HB respectively. The low carbon and 
alloying elements incorporated with heat-treated intense roller quenching and/or the tempering process ensure an optimal combination 
of hardness, toughness and weldability.

Typical applications
Earthmoving equipment, chute liners, hoppers, wear plates, clamshell buckets, truck bowl liners and storage-bin liners.

Chemical composition

Note
•	 Chemical composition: Ladle / product analysis in %max
• 	 Mechanical properties: At ambient temperature
• 	 Tensile properties: For information purpose only, not a requirement for hard wearing and abrasion resistant steels

Cold forming
A limited amount of cold forming can be done on these abrasion resistant steels if proper precautions are taken. Edge preparation by 
grinding is advised to avoid crack initiation.
Note: Major forming should be done transverse to the rolled direction, not parallel to it.

Hot-working
VRN 400, VRN 450 and VRN 500 obtain their hardness through intense quenching and/or tempering at 200-400°C. To ensure that full 
hardness is retained, the steel should therefore not be worked at temperatures exceeding 250°C.

Flame cutting
Modern flame cutting practices may be employed, however, it is advisable to preheat from 65°C to 120°C.

Drilling
Alternative methods such as hole cutting with oxy-fuel processes or stud welding should be considered. Due to the high hardness, drilling 
of this plate is difficult and costly.

Standard stock list
VRN 400
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 mm
12000 x 2500 x 35 / 40 / 50 / 60 / 65 / 70 / 75 mm
6000 x 2500 x 80 / 90 / 100 mm

VRN 450 / VRN 500
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 / 35 / 40 / 50 mm

Mechanical properties

Grade C Mn Si P S Cr Mo Ni V B

VRN 400 0.20 1.8 0.7 0.030 0.03 1.0 0.8 1.2 0.04 0.005

VRN 450 0.25 1.8 0.7 0.030 0.03 1.0 0.8 0.8 0.08 0.005

VRN 500 0.35 1.8 0.7 0.035 0.03 1.0 0.8 0.8 0.08 0.005

Grade
Hardness 

(HB)
Yield Strength 

(MPa)
Tensile Strength 

(MPa)
Minimum Elongation 

(%)

VRN 400 360 - 420 800 1200 12

VRN 450 420 - 480 950 1400 11

VRN 500 470 - 530 1100 1600 9

VRN 400, VRN 450 and VRN 500
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Description
Creusabro 8000 is a high-performance wear and impact-resistant steel intended for service in particularly severe mining and earthmoving 
applications. This steel exhibits outstanding wear characteristics when compared to conventional liners combined with excellent 
weldability and acceptable workability.

Wear resistance
Creusabro 8000 has excellent work hardening abilities combined with a deliberate addition of wear-resistant micro carbides. The 
steelwork hardens due to the TRIP effect (Transformation Induced Through Plasticity). This combination of properties gives Creusabro 
8000 exceptional wear and impact resistance combined with outstanding properties throughout the thickness. The properties in extreme 
conditions are 50% superior to the standard water quenched steel (500 HB).

Typical applications
•	� Quarries, construction and earthmoving: Blades, outside stiffeners, underteeth pads of loaders and shovels, crushers, mill liners, etc.
•	� Mines, coal mines: Extracting and loading equipment, hopper liners, helical gravity conveyors, parts of chain-conveyors, etc.
•	 Cement plants: Armouring of drier-tubes, buckets, hoppers, clinker cooler outlet shields, etc.
•	 Iron and steel industry: Scrap, recovery, brickworks, agricultural equipment.
•	 Chrome smelters: Vibrating screens

Chemical composition

Note
•	 Chemical composition: Ladle/ product analysis in %max
•	 Mechanical properties: At ambient temperature
•	 Tensile properties: For information purposes only, not a requirement for abrasion resistant steels

Processing
Despite its mechanical properties, Creusabro 8000 remains easy to fabricate with standard procedures and equipment.

Cold forming
Bending: Inside radius > 6T, Width of V-block >40T
Rolling: Inside diameter > 40 T, where T is the plate thickness

Hot-working
Creusabro 8000 can be worked at temperature range 450-500°C without affecting the abrasion-resistant properties.

Cutting
Standard thermal cutting techniques such as flame, plasma and laser cutting can be used without special preheating for thicknesses up 
to 40mm. Plates over 40mm in thickness should be preheated to 150°C to avoid edge cracking.

Standard stock list
8000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 / 35 / 40 / 50 mm

Mechanical properties

C Mn S P Ni Cr Mo

0.28 1.60 0.005 0.018 1.0 1.6 0.40

Hardness 
(HB)

Yield Strength 
(MPa)

Tensile Strength 
(MPa)

Elongation 
(%)

Impacy Energy
(@-20°C)

430 - 550
470 typically

1250 1630 12 min 40J/cm²

Cerusabro 8000: High-Performance Wear and Impact Resistant Steel
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Description
VRN 600 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 matrix, a combination which offers optimum abrasion resistance. The mild steel backing plate 
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 contraction are relieved by cracking of the hard deposit. The 
surface cracks stop at the fusion line and do not propagate during fabrication. These cracks are generally filled by small particles once in 
application.

Wear life
Data obtained from in-service testing indicate that VRN 600 overlay plate will substantially outlast conventional liner materials in high 
abrasion, medium impact and high-temperature applications.

Typical applications
Chute and hopper liners, fan blades and liners, bucket liners, reclaimer buckets, grizzly bars, vibrating screen decks, cyclone liners, etc.

Chemical composition

Note
•	 Chemical composition of the overlay
•	 Mechanical properties: At ambient temperature
•	 Standard weld bead width of the overlay: 10-12 mm

Fabrication
VRN 600 may be cut, formed and rolled to a variety of shapes and configurations.
Rolling: Inside radius ≥20t or outside radius ≥ 50t, where t is the plate thickness.
Bending and bending direction: Perpendicular to weld bead direction.

Cutting
VRN 600 contains high chromium content and cannot be cut with an oxy-fuel flame. Plasma arc or laser cutting is recommended. It is 
advisable to cut from the base metal to minimise contamination.

Machinability
VRN 600 is not machinable by conventional methods because of its hardness.

Standard stock list
1500 x 3000 x (6-32 mm thickness)

Mechanical properties

%C %Mn %Si %Mo %Cr

4.0 min 4.0 max 1.0 max 1.4 max 32 max

Hardness 
(HB)

Overlay Thickness 
(mm)

Backing Plate Thickness 
(mm)

Service Temp 
(°C)

550 min 3.2 - 10 5 - 20 600 max

VRN 600: Overlay Plate
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Description
Steel is generally classified as high carbon steel if the nominal carbon content exceeds 0.3%. VRN 200 is a high-carbon steel which is 
suitable for hard-wearing applications which are not sufficiently severe to warrant more sophisticated steels.

Equivalents
SS10 / Bennox

Typical applications
This steel is used for liner plates and scraper blades, preferably fitted by drilling and bolting.

Hardness and chemical analysis

Note
This high carbon steel plate is produced to the chemical analysis specification only. Mechanical properties such as hardness, tensile 
strength or impact resistance are not tested and are, therefore not guaranteed.

Shearing
High carbon steels are normally harder than other steels and require more attention during shearing operations. VRN 200 can 
be sheared in thicknesses of up to 12mm, provided sufficient power is available. Cutting edges must be sharp and the clearance 
correctly set.

Flame cutting
Thicker material must be flame cut and should be preheated to at least 100°C. Material in thicknesses of up to 25mm can be flame 
cut without preheating if adequate care is taken and the plates are put into a heat-treating furnace at a temperature exceeding 100°C 
immediately after cutting. Failing this, cracking may occur. 
Note: VRN 200 cannot be worked at temperatures exceeding 250°C.

Formability
Forming and cold bending of high carbon steels is not recommended.

Weldability
High carbon steels are not readily weldable. A welding engineer should be consulted for advice on special welding procedures.

Standard stock list
12000 x 2500 x 6-50 mm

Grade
Hardness 

(HB)
Chemical Composition (% max)

C Mn Si

VRN 200 ±200 0.4 - 0.55 0.70 - 1.0 0.15 - 0.35

VRN 200: High Carbon Wear-Plate
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VRN bolts
VRN Bolts are ideal for fastening liners in chutes, feeders, skips, buckets and many other high wear areas in mining, quarrying and 
related industries. The bolts are through-hardened up to 450 BHN hardness. An outstanding feature of the bolts is the raised head, which 
effectively plugs the bolt hole in the liner, thus preventing premature wear around the hole.

Sizes available
M 12- suitable for 10-12mm plates
M 16- suitable for 12-25mm plates
M 20 - suitable for 25-45mm plates

Half arrows
Half arrows are used to protect the leading edges of earthmoving and mining buckets (LHDs, front end loaders, shovel etc.).

Hardness: 	 360 – 450 HB 
Delivery condition: 	 Quenched and tempered
Standard length: 	 3.6 meters
Mass: 	 40mm - 88.9kg/m

29mm - 65.65kg/m
Weldability: 	 Good - use low hydrogen consumables

VRN buttons and bars
The chock bars and buttons are predominantly used in the yellow goods industry or any extreme wear area.
Chromium-molybdenum abrasion resistant white iron buttons and bars, vacuum brazed onto a mild steel backing.

Typical hardness: 750 HB
Advantages: The segmented bars are designed to be formed and welded to curved surfaces.

07
5 R100

12

27

Cr-Mo (chromium molybydenum) 
abrasion resistant white iron castings 
are heat-treated to the required 
hardness and vacuum brazed onto 
mild steel base for ease of welding.

VRN accessories
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All 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 and the gas metal arc (MIG) process are suggested. S.M.A.W. electrodes conforming to A.W.S. A5, 1, E7015, E7016, 
E7018 or G.M.A.W. wire conforming to AWS A5, 18, ER 70S- 6 should be used. 

Welding recommendations
The two main objectives when welding abrasion resisting steels should be:
• 	 To prevent cracking of the weld and heat-affected zone (HAZ)
• 	 To minimise the softening in the HAZ caused by the tempering action of the welding heat

Hydrogen level
This can be kept low by using a low-hydrogen process such as gas-metal-arc and 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). The plate must be dry and free 
from oil and grease before welding is commenced.

Always ensure that the filler metal has low hydrogen content (HD≤5ml/100g).

Microstructure
This concerns the formation of hard martensite in the HAZ owing to a too rapid rate of cooling caused by a low welding heat input. This is 
counteracted by specifying minimum preheat and heat input levels as shown in the table below.

These values ensure a sufficiently slow rate of cooling of the weld to produce a satisfactory microstructure.

Softening of the heat-affected zone
Because the hardness of steel plates is achieved 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. This can be minimised by limiting the heat input to a 
predetermined maximum value.

If it 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.

Preheat
Preheating is necessary to prevent the formation of a hard, brittle microstructure in the heat-affected zone and to allow 
any diffusible hydrogen to escape from the weld and HAZ. The recommendations as laid out in EN1011 should be applied while taking 
into consideration the higher hardness and strength of these steels.

Stress relieving
Stress-relieving should not be carried out on the wear and-abrasion-resistant grades. Stress-relieving temperatures are generally above 
the tempering temperature of the steel and will result in softening.

Can be excluded if a wider softer heat affected zone can be tolerated

Combined thickness 
(up to and including)

Minimum preheat 
temperature (°C)

Minimum heat 
input (kJ/mm)

Maximum heat 
input (kJ/mm)

6mm 20 0.6 14

12mm 50 1.1 1.9

25mm 100 2.1 2.3

32mm 125 2.3 2.8

100mm 175 2.3 3.2

Welding of VRN 400/450/500 and Creusabro 8000
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•	 Asphalt dryer wear strips

•	 Baffle plates

•	 Bang boards

•	 Brick recliners

•	 Brick and tile dies

•	 Bucket lips

•	 Bulldozer blades and moldboards

•	 Chain drag skip bars

•	 Chute liner strips

•	 Chute sides

•	 Coal screens

•	 Concrete mixer spiral strips

•	 Conveyor bucket

•	 Conveyor plates

•	 Diesel locomotive wear plate

•	 Dragline strips

•	 Dragline bucket

•	 Dredge buckets

•	 Dredge pipe recliners

•	 Dredge pumps

•	 Dump truck beds

•	 Fan blades

•	 Fan housing recliners

•	 Feed grinding mills

•	 Foundry shakeout machines

•	 Fresno buttons

•	 Gravel chutes

•	 Gravel screens

•	 LHD Bucket

•	 Liner plates

•	 Log conveyors

•	 Mine digger teeth

•	 Mixer blades

•	 Off skip unloading chutes

•	 Ore bin conveyor chutes

•	 Ore chutes

•	 Pedestal & journal box liners

•	 Pug mill knives

•	 Pug mill mining plates

•	 Pulp wood chutes

•	 Quarry and mine skips

•	 Quarry truck liners

•	 Race bars

•	 Recliners

•	 Recliner bars for crushers

•	 Rollers

•	 Roto plates

•	 Sandblast plates

•	 Sand chutes

•	 Scarifier teeth

•	 Scrapers

•	 Shaft bin chutes

•	 Shot blast plates

•	 Shovel bucket

•	 Shovel bucket wear plate

•	 Skip conveyors

•	 Skip car plates

•	 Sluice pipes

•	 Snowplough shoes

•	 Spouts

•	 Steel mill equipment

•	 Stone chutes

•	 Street sweeper shoe

•	 Tongs

•	 Trailer buttons

•	 Trenching machine teeth

•	 Truck bed stripping bars

•	 Truck buttons

•	 Underground loading pockets

•	 Wear plates

•	 Wear strips on paving -machines

•	 Wheelabrator parts

Application Suggestions
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Description
S275 and S355 steel grades are intended for structural purposes and are produced in accordance with EN 10025-2. They can be bolted, 
riveted and welded in a full range of structural and fabricated items including bridges, box girders, cranes and general structural projects. 
These steel grades are supplied with a variety of treatments and test options to ensure that they are highly usable in various projects. 

S355J2+N grade possesses improved cold-forming properties because it is fully killed and supplied in an as normalised condition.

Product designation
S - Structural steel  
275/ 355 - Minimum yield strength in MPa 
JR (20˚C), J0 (0˚C) and J2/ K2 (-20˚C) - Charpy V-notch at different temperatures        
AR (as rolled), +N/ G3 (normalised) - Delivery conditions

Chemical composition

Grade
C content for t in (mm)

Mn Si P S Cu N
t<16 >16 t>40

S275JR 0.19 0.19 0.23 1.50 - 0.045 0.045 0.60 0.014

S355JR 0.27 0.27 0.27 1.70 0.60 0.045 0.045 0.60 0.014

S355J0 0.23 0.23 0.24 1.70 0.60 0.040 0.040 0.60 0.014

S355J2/K2 0.23 0.23 0.24 1.70 0.60 0.035 0.035 0.60 -

Mechanical properties

Grade
Minimum 

Yield strength (MPa)
Tensile strength 

(MPa)
Minimum 

Elongation (%)

Charpy V-notch

Temperature 
(°C)

Minimum impact 
(J)

S275JR 275 410 - 560 23 20 27

S355JR 355 470 - 630 - 20 27

S355J0 355 470 - 630 - 0 27

S355J2 355 470 - 630 17 -20 27

S355K2 355 470 - 630 17 -20 40

Note
•	 Chemical composition: Ladle/ product analysis in %max
• 	 Mechanical properties: At ambient temperature
• 	 Dimensions and tolerances in accordance with EN 10029

Approximate equivalents

Standard stock list
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 mm
12000 x 2500 x 35 / 40 / 50 / 60 / 65 / 70 / 75 mm
6000 x 2500 x 80 / 90 / 100/ 120/ 140 / 150 / 200 mm

Grade BS 4360 SANS 1431 ATSM GB/T 1591 Others

S275JR 43B 300 WB A283 GRD

Q345
ST 52-3
SS490/

S550

275J 43C 300 WC A529 GR4

S355JR + AR 50B 350 WA A572 / 529 GR50

355J 50C 350 WC A572 / 529 GR50

S355J2G3/ + N 50D 350 WDD A572 / 529 GR50

S275 and S355

Structural Steels
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Description
S690QL is a high yield strength structural steel grade produced in accordance with EN 10025-6. This steel is designed to provide an 
excellent combination of high strength, toughness, abrasion resistance and weldability.
Material/ steel number: 1.8928

Product designation
S - Structural steel
690 - Minimum yield strength MPa
Q - Quenched and tempered delivery condition
L - Impact energy tested at -40ºC

Typical applications
S69QL is a very high strength structural steel and can result in greater load-carrying capacities and lighter structures when used in place 
of conventional structural steels. 

Uses include earthmoving equipment, dump trucks, mobile cranes, drilling rigs, high-speed fans, and bridges.

Chemical composition

C Si Mn P S N B Cr Mo Ni Cu

0.20 0.80 1.70 0.020 0.010 0.015 0.005 1.50 0.70 2.0 0.50

Mechanical properties

Nominal 
thickness 

(mm)

Minimum 
yield strength 

(MPa)

Tensile strength 
(MPa)

Minimum 
Elongation 

(%)

Minimum 
impact energy 

(J) @ -40°C

Minimum 
recommended 

inside bend 
radii

3 ≤ 50 690 770 - 940

14
30 longitudinal or 

27 transverse

3t - transverse 
4t - longitudinal 

(3 ≤ t ≤ 16)
> 50 ≤ 100 650 760 - 930

> 100 ≤ 150 630 710 - 900

Note
•	 Chemical composition: Ladle/ product analysis in %max
• 	 Mechanical properties: At ambient temperature
• 	� Typical hardness 235-295 BHN: For information purpose only, 

it is not a requirement for structural steels and therefore not 
tested

• 	� Recommended inside bend radii: The values are applicable for 
bend angles ≤90°

• 	 Dimensions and tolerances in accordance with EN 10029

Approximate equivalents
ASTM A514, EN 10149-2 Grade S700MC, AS/NZS 3579 Grade 700, 
AM 700, Bisalloy 80.

Fabrication
S690QL steel plate can be readily formed or bent at room 
temperature if adequate power is available and proper procedures 
are used.
Generally, the power required to form S690QL will be three times 
that required for carbon structural steel.

Hot forming
Avoid exceeding 560ºC because the initial tempering can be 
altered so that the mechanical properties are affected.

Standard stock list
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 mm
12000 x 2500 x 40 / 50 / 60 / 65 / 70 / 75 mm
6000 x 2500 x 80 / 90 / 100 / 125 / 150 mm

S690QL: High Yield Strength
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Description
S700MC is a thermo-mechanically controlled, advanced high strength steel produced in accordance with EN 10149-2. This steel grade 
has very competitive characteristics such as good weldability, improved formability and toughness. These play a major role in improving 
payload due to lightweight design and improved total savings on fuel and weight in vehicular applications.

Material/ steel number: 1.8974

Product designation
S - Structural steel
700 - Minimum yield strength in MPa
M - Thermo-mechanically rolled
C - Suitable for cold forming

Typical applications
Load handling equipment, superstructures of commercial vehicles, frames and booms for forestry, crane arms and other lifting 
equipment, masts, frame structures for mobile vehicles.

Chemical composition

C Si Mn P S Nb V Ti Mo B

0.12 0.60 2.10 0.025 0.015 0.09 0.20 0.22 0.50 0.005

Mechanical properties

Nominal 
thickness 

(mm)

Minimum 
yield strength 

(MPa)

Tensile 
strength 

(MPa)

Minimum 
Elongation 

(%)

Minimum 
impact 
energy 

(J) @ -40°C

Minimum 
recommended 

inside bend 
radii

3 - 10 700 750 - 950 12
40 @ -20°C 
28 @ -40°C

2t (3 < t ≤ 6) 
2.5t (t > 6)

Note
• 	 Chemical composition: Ladle analysis %max 
• 	 Mechanical properties: At ambient temperature
• 	 For thicknesses>8mm, yield strength can be 20 MPa lower
• 	 Recommended inside bend radii: The values are applicable for bend angles ≤90°
• 	 Dimensions and tolerances in accordance with EN 10029/ EN 10149-1

Approximate equivalents
EN 10025-6 Grade S690QL, ASTM 514, AS/NZS 3579 Grade 700, AM 700, Bisalloy 80.

Standard stock list
12000 x 1500 x (3-10mm)

S700MC: High Yield Strength
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Description
BS 1501 is a British standard for pressure purpose steels which has now been superseded by the Euro Norm specification EN 10028. As 
reference is still being made to this specification by prospective clients, we have included details of BS 1501-161-430 A/B as reference for 
information purposes. Grade 430A is a fully killed carbon steel used in the fabrication of welded pressure vessels. 

Plates up to and including 40 mm are supplied as rolled unless requested by the customer to be normalised. Plates over 40 mm thick are 
supplied normalised.

Chemical composition

C Mn Si P S Cr Cu Mo Ni N

0.25 0.60 - 1.40 0.10 - 0.35 0.03 0.03 0.25 0.30 0.10 0.30 0.012

Mechanical properties

Nominal 
Thickness 

(mm)

Minimum Yield 
Strength 

(MPa)

Tensile Strength 
(MPa)

Minimum 
Elongation 

(%)

Minimum Impact 
(J @ -20°C)

t ≤ 16 250

430 - 550

23

27
16 < t ≤ 40 240 23

40 < t ≤ 63 230 22

63< t ≤ 80 220 21

Note
• 	 Chemical composition: Ladle/ product analysis in %max
• 	 Mechanical properties: At room temperature
• 	 Delivery condition: t≤40mm as-rolled (AR); t>40mm as normalised (+N)

Yield strength or 0.2% proof stress at elevated temperature

Note: These values may be used for design purposes, but if a user requires verification of the strength at any particular temperature, a 
tensile test at this temperature must be stipulated on the order.

Approximate equivalents
EN 10028-2 Grade P265GH, A516/ SA Grade 60, GB 713 Q245R

Standard stock list
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 / 35 / 40 / 50 mm

Type
Nominal 

Thickness 
(mm)

Minimum yield strength (MPa) at temperature

150°C 200°C 250°C 300°C 350°C 400°C

151 / 161

t ≤ 16 222 215 192

161 153 148
16 < t ≤ 4 1 0 81

40 < t ≤ 63 200 192 178

3< t ≤ 8 18 81 7

BS 1501-161-430A

Boiler/Pressure Vessel Steel
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Description
ASTM A516 is the standard specification for carbon steel plates used in pressure vessels for low to moderate temperature service. 
A516 Grade 70 is an excellent choice for service in lower than ambient temperature applications with excellent notch toughness 
and good weldability. This steel grade is used in both pressure vessel and industrial boilers and can withstand high pressure at 
different temperatures.

Plates up to and including 40mm thick may be supplied as-rolled but may be ordered normalised. Plates thicker than 40mm as well as 
plates on which notch toughness test is required, must be normalised.

Applications
Used throughout the oil, petrochemical and gas industry. The steel is also found in sour services and wet H₂S applications (where steel is 
HIC tested).

Chemical composition

C Si Mn P S

0.27 0.15 - 0.40 0.85 - 1.20 0.025 0.025

Mechanical properties

Nominal Thickness 
(mm)

Yield Strength 
(MPa)

Tensile Strength 
(MPa)

Elongation 
(%)

6 - 50 260 min 480 - 620 17 min

Note
• 	 Chemical composition: Ladle/ product analysis in %max
• 	 Mechanical properties: At ambient temperature
• 	 Delivery condition: Normalised (+N)
• 	 Minimum impact energy: 20J minimum t≤25 @ -46°C; 25<t≤50 @ -40°C; 50<t≤63 @ -35°C
• 	 HIC test is a supplementary requirement
• 	 Supplementary requirements shall not apply unless specified in the purchase order as per ASTM A20 / A20M.

Approximate equivalents
EN 10028-2 Grade P295GH, BS 1501-224-490 A/ B, GB 713 Q345R.

Standard stock list
13000 x 3000 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 / 35 / 40 / 50 mm

A516 Grade 70
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Description
These steel grades are used in both pressure vessel and industrial boilers and can withstand high pressure at different temperatures. They are 
produced in accordance with EN 10028- Part 2: European standard that specifies requirements for flat products for pressure equipment made of 
weldable non-alloy and alloy steels with elevated temperature properties as specified.

Chemical composition

Grade C Mn Si P S Cr Mo Cu Ni

P265GH ≤ 0.20 0.8 - 1.4 ≤ 0.40 0.025 0.015 ≤ 0.30 ≤ 0.08 ≤ 0.30 ≤ 0.30

P295GH 0.080 - 0.20 0.9 - 1.2 ≤ 0.40 0.025 0.015 ≤ 0.30 ≤ 0.08 ≤ 0.30 ≤ 0.30

P355GH 0.10 - 0.22 1.10 - 1.70 ≤ 0.35 0.025 0.015 ≤ 0.30 ≤ 0.08 ≤ 0.30 ≤ 0.30

Mechanical properties

Grade
Nominal 

Thickness (mm)
Minimum Yield 
Strength (MPa)

Tensile 
Strength (MPa)

Minimum 
Elongation (%)

Charpy V-notch

Temp (°C)
Minimum 
Impact (J)

P265GH 5 - 75 265 410 - 530 22 -20 27

P295GH 6 - 50 295 460 - 580 21 -20 27

P355GH 6 - 50 255 510 - 650 20 -20 27

Note
• 	 Chemical composition: Ladle/ product analysis in %max 
•	 Mechanical properties: At ambient temperature 
•	 Delivery condition: Normalised (+N)

Approximate equivalents

P265GH A516 GR60, BS 1501-161/151-430A, SA 516-GR60, Q245R

P295GH / P355GH A516 GR65/GR70, SA 516 GR65, Q345R, BS 1501-224-490A/B

Standard stock list
12000 x 2500 x 6 / 8/ 10 / 12 / 16 / 20 / 25 / 30 / 40 / 40 / 50 mm

Yield strength or 0.2% poof strength at elevated temperatures

Note: These values may be used for design purposes, but if a user requires verification of the strength at any particular temperature, a 
tensile test at this temperature must be stipulated on the order.

Grade
Nominal 

Thickness

Minimum 0.2% proof strength (MPa) at temperature of

50°C 100°C 150°C 200°C 250°C 300°C 350°C 400°C 450°C 500°C

P265GH
t ≤ 16 

16 < t ≤ 40 
40 < t ≤ 60

256 
247 
237

241 
232 
223

223 
197 
190

205 
197 
190

188 
181 
174

173 
166 
160

160 
154 
148

150 
145 
139

- -

P295GH
t ≤ 16 

16 < t ≤ 40 
40 < t ≤ 60

285 
280 
276

268 
264 
259

249 
244 
240

228 
225 
221

209 
206 
202

192 
189 
186

178 
175 
172

167 
165 
162

- -

P355GH
t ≤ 16 

16 < t ≤ 40 
40 < t ≤ 60

343 
334 
324

323 
314 
305

299 
291 
282

275 
267 
259

252 
245 
238

232 
225 
219

214 
208 
202

202 
196 
190

- -

P265GH / P295GH / P355GH
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Stainless steel is a single specific group of corrosion- resistant 
steels containing at least 10.5% chromium. Other alloying 
elements such as nickel, molybdenum, titanium and niobium 
amongst others may be added. These result in a variety of 
different grades. The corrosion resistance and mechanical 
properties of each grade depend on its composition and it is, 
therefore, important that the correct steel is selected for 
each application.

There are four important classes of stainless steel namely;
martenstitic, ferritic, austenitic and duplex.

The first two classes are usually plain chromium steels. Martensitic 
types can be hardened by heat treatment, as is the case with 
plain carbon steels. Ferritic steels, which in general have lower 
carbon and higher chromium contents than martensitics are not 
hardenable. Both martensitic and ferritic steels are magnetic.

The third class of stainless steel is the austenitic range. These 
steels contain nickel or manganese as well as chromium and are 
often called 18/8, i.e. 18% chromium and 8% nickel. There are 
many variations to this composition but it serves as a base to 
work from.

Austenitic steels, unlike ferritic and martensitic steels, are
non-magnetic and it is not possible to harden them by heat
treatment. The only method of hardening these steels is through 
cold forming or deformation when strain hardening takes place 
rapidly. These steels can be restored to a fully softened condition 
by annealing.

Duplex stainless steels have structures that are mixtures of
austenite and ferrite and have been developed to give a balance 
between resistance to pitting and stress corrosion cracking. These 
grades are also substantially stronger than the austenitic grades 
but the microstructure can represent a problem in hot working.

Stainless steels are mainly used for their corrosion-resistant
properties and each of the types of steel referred to above has 
different levels of corrosion resistance.

All stainless steels owe their corrosion resistance to a microscopic 
passive layer rich in chromium and oxygen. A feature of this 
passive layer is that it reforms when damaged as long as there 
is a supply of oxygen available for it to do so. This passive layer 
characteristic is common to all chromium alloys containing more 
than 10.5% chromium. The fact that the passive layer is an oxide 
indicates the corrosion resistance to be expected from stainless.

It, therefore, follows that oxidising solutions such as dilute nitric 
acid will tend to keep the passive layer intact and protect the 
underlying metal from corrosion. On the other hand, reducing 
solutions such as hydrochloric acid tend to dissolve the oxygen 
rich layer leading to the metal underneath being attacked.

The composition of the passive layer varies with the steel
composition. As a result, the correct selection of the grade of 
steel for the corrosion environment is critical. Different grades 
of stainless steel react differently depending on environmental 
issues such as operating temperature, distance from the ocean 
and the product in contact with the stainless steel.

What the major alloying elements do in stainless steel	

Chromium 
- 	� Provides corrosion 

resistance
- 	 Ferrite former

Carbon 
- 	 Gives hardness
- 	 Power austenite former

Nickel

 - 	� Improves ductility and 
formability

- 	� Increase high temperature 
strength

- 	 Austenitic former

Manganese 

- 	� Combines with sulphur to 
become an austenitiser

- 	� Can be used to replace 
some of the nickel in steel

Silicon

- 	� Increases high 
temperature strength

- 	 Prevents carburization
- 	 Ferrite former

Molybdenum

- 	� Increases corrosion 
resistance

-	� Increases high 
temperature strength

Titanium and Niobium

- 	� Stabalises the steel by 
combining with carbon

- 	� Improves high 
temperature performance

Sulphur and Selenium
- 	 Increases machinability
- 	� Lower ductility and 

corrosion resistance

Nitrogen and Copper

- 	 Powerful austenite former
- 	� Increases corrosion 

resistance in sulphuric-
acid applications

- 	 Austenite former

Stainless Steel
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Mill finishes

Code for Finish Description Remarks

HRA Hot rolled and annealed (not descaled)
Suitable for Industrial heat-resisting and material handling 
applications

No. 1 Hot rolled, annealed,descaled and pickled
Suitable when smoothness and uniformity of finish are less 
critical. 
Available from 3mm and above for most applications.

2D Cold Rolled, annealed and pickled Dull, smooth finish. Suitable for forming applications

2B Cold rolled, annealed, pickled and skin passed
Bright and smoother finish than 2D. suitable for general 
applications

BA Bright annealed Smooth, bright and the most reflective finish

No. 4
A linearly textured polished finish with a 
typical surface roughness

Suitable for food processing equipment and architectural 
applications

Welding

Welding Guidelines
1. 	� Pre-cleaning of the welding zone on the stainless steel plate with organic solvents or cloth is required.
2. 	� Avoid mild steel contamination.
3. 	� Minimise heat input during welding by correct selection of welding parameters and technique.
4. 	� Correct welding consumable selection for the specific grade is essential to ensure weld integrity.
5. 	� Post-weld cleaning and passivation is important to ensure optimum corrosion resistance and aesthetic appearance.
	 • 	� Remove scale from the entire weld area- either mechanically or chemically
	 • 	� Mechanical cleaning- use dedicated discs, iron free abrasive, e.g. silica sand
	 • 	 Chemical cleaning- pickle weld with HNO3 + HF formulation followed by thorough washing with clean cold water
	 • 	 Exercise care during pickling to prevent localised corrosion of the heat-affected zone
	 • 	 Passivation of the entire fabrication may be required in marginal applications to remove mild steel contamination

Type Electode / Filler Rod Type Remarks

304 
304L

308L 
308L/347

Weldability excellent for all welding processes. 
Welding processes most commonly used are MMA, MIC, TIG and SAW

301 308L

316 
316L

316L/310/318 
316L/316Nb

309/309S 309L

310/310S 309/310S

430 308L/309L316L
Weldability poor. Weldability is generally limited to thin gauges only. 309L is often used on 
standard ferritics and  316L on Moly ferritics

3CR12 309L/308/316L/309LMo
Weldability good. Welding processes most commonly applied are MMA, MIG and TIG. 
SAW is not recommended.

Duplex E2209
Weldability good. Virtually all welding processes, except for oxyacetylene, due to carbon 
contamination are suitable.

Surfaces finish
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Material Specification Guide: Corrosion and Heat Resisting Steels
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VRN23

Description
430 is a low-carbon chromium ferritic stainless steel. This steel 
has good corrosion resistance in mildly corrosive environments 
and good resistance to oxidation at elevated temperatures. In 
the annealed condition the steel is ductile, does not harden 
excessively during cold work and can be formed using a large 
variety of roll forming or mild stretch- bending operations. 

430 has limited weldability and should not be used in the as-welded 
condition for dynamic or impact loaded structures. Being a ferritic 
material, 430 has the potential to suffer brittle fracture at sub-zero 
temperatures. It should not be used in cryogenic applications.

Equivalents
430 or 430DDQ- S43000, EN 1.4016

Typical Applications
430 is a simple corrosion and heat-resisting grade and finds
application in areas where mildly corrosive conditions occur or 
where scaling resistance at moderate temperatures is required.

Typical applications include:
• 	�� Automotive trim, architectural applications such as
	 industrial roofing and wall cladding.
• 	� Kitchen and cafeteria utensils and cutlery, sinks, wash
	 troughs, urinals, toilets, trim for domestic equipment.

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Maximum recommended service temperature
Continuous service: 730ºC
Intermitted service: 870ºC

General corrosion resistance
430 has good resistance to a wide variety of corrosive 
environments including nitric acid and some organic acids. It 
is generally used for highly polished applications and in mild 
atmospheres such as for food processing and dairy equipment. 
Atmospheric corrosion resistance is good, although in highly 
polluted or marine environments staining may occur.

Corrosion Resistance - Aqueous

Key 0 = resistant - corrosion rate less than 0.1μm/year
Key 1 = partly resistant - corrosion rate 0.1 - 1.0μm/year
Key 2 = non-resistant - corrosion rate more than 1.0μm/year

Corrosion Resistance - Atmospheric
The performance of 430 compared with other metals in various 
environments is shown in the following table – the corrosion rates 
are based on 10-years exposure.

Grade %C %Mn %P %S %Si %Cr %Ni

430/ 
430DDQ

0.12 
max

1.0 
max

0.04 
max

0.03 
max

1.0 
max

16.0 - 
18.0

0.75 
max

Grade
0.2% proof 

stress 
(MPa)

Tensile 
(MPa)

Elongation 
(%)

Hardness 
(HB)

430/ 
430DDQ 260 min 460 - 630 20 min 183 max

Grade 100°C 200°C 500°C 600°C 800°C 1000°C

430/ 
430DDQ 475 450 315 200 55 15

Temperature 
°C 20 80

Concentra-
tion - % by 

mass
10 20 40 60 80 100 10 20 40 60 80 100

Sulphuric Acid 2 2 2 2 2 2 2 2 2 2 2 2

Nitric Acid 0 0 0 0 0 2 0 0 0 1 1 2

Phosphoric 
Acid 0 0 2 2 2 2 0 0 2 2 1 1

Formic Acid 0 2 2 2 2 1 0 2 2 2 2 0

Environment
Corrosion Rate (μm/year)

430 Aluminium-3S Mild Steel

Rural 0.0025 0.028 4.3

Marine 0.0381 0.424 25.7

Marine-industrial 0.0406 0.546 37.1

Thermal processing
The use of austenitic filler metals 
such as types 308L, 309L or 316L 
will improve the ductility of welds 
to some extent.

Annealing
Annealed 430 is at its softest and 
most ductile condition and may be 
used for cold-working operations. 
The annealing temperature range 
is between 760ºC and 850ºC 
followed by cooling in air.

Stress relieving
Stress relief after welding is not 
usually required. Should this 
be necessary, temperatures 
between 200ºC and 300ºC are 
recommended.

Hot-working
Initial forging and pressing 
temperature range: 950ºC to 
1050ºC. Finishing temperature 
below 750ºC. Avoid extended 
holding times above 1000ºC as 
excessive grain growth takes 
place, which reduces severally 
ductility. Note: All hot working 

operations should be followed 
by annealing and then pickling 
and passivation to restore the 
mechanical properties and 
corrosion resistance.

Cold working
Standard ferritic stainless steels 
have fair formability characteristics 
with useful mechanical properties. 
Their ductility allows them to be 
formed by bending and deep 
drawing. They do not undergo 
significant work hardening when 
cold formed.

Welding
The standard ferritic stainless 
steels are prone to grain growth in 
the heat-affected zone. As such, 
the tensile, fatigue and toughness 
properties in the welded condition 
are relatively poor. They should 
thus not be used for applications 
where tensile or dynamic loading 
will be experienced.

The use of austenitic filler metals 
such as types 308L, 309L or 316L 
will improve the ductility of welds 
to some extent.

430 / 430 DDQ Technical Data



VRN 24

Description
304 is the most versatile and widely used of all stainless steels. 
Its chemical composition, mechanical properties, weldability 
and corrosion/oxidation resistance provide the best all-round 
performance stainless steel at relatively low cost. It also has 
excellent low-temperature properties and responds well to 
hardening by cold working. If the potential for intergranular 
corrosion in the heat-affected zone exists, 304L is recommended.

Equivalents
304- S30400, EN 1.4031
304L- S30403, EN 1.4307

Typical Applications
304 is used in many industrial, commercial and domestic 
fields because of its good corrosion and heat resistance. Some 
applications include:
• 	� Cookware, sinks, cutlery and catering equipment, food
	 and beverage and pharmaceutical.
• 	� Tanks and containers for a large variety of corrosive liquids, oil 

and gas, cryogenic.

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Maximum recommended service temperature
Continuous service: 830ºC

Intermitted service: 800ºC

Corrosion resistance - Aqueous

Key 0 = resistant - corrosion rate less than 0.1μm/year
Key 1 = partly resistant - corrosion rate 0.1 - 1.0μm/year
Key 2 = non-resistant - corrosion rate more than 1.0μm/year

Corrosion resistance - Atmospheric
The performance of 304 compared with other metals in various 
environments is shown in the table below – the corrosion rates are 
based on 10-years exposure.

Thermal processing

Annealing
Heat to a range between 1010ºC to 1120ºC and cool rapidly in the air 
or water. The best corrosion resistance is obtained when the final 
annealing is above 1070ºC and cooling is rapid.

Stress relieving
304L can be stress relieved at 450ºC to 600ºC for 45 minutes with 
little danger of sensitisation. A lower stress relieving temperature 
of 400ºC maximum must be used for 304.

Hot-working
Initial forging and pressing: 1150ºC to 1260ºC
Finishing temperature: 900ºC to 925ºC
Note: All hot working operations should be followed by annealing.

Cold working
304 / 304L being extremely tough and ductile is readily fabricated 
by cold working. Typical operations include bending, forming, and 
deep drawing.
Note: Austenitic stainless steels work harden. Severe cold forming 
operations should be followed by annealing.

Welding
304/ 304L has good welding characteristics and is suited to all 
standard welding methods. Either matching or slightly
over-alloyed filler wires such as 308L should be used. Weld
discolouration should be removed by pickling and passivation to 
restore maximum corrosion resistance.

304 / 304L Technical Data

Grade %C %Mn %Si %S %P %Cr %Ni

304 0.08
2.0 

max
1.0 

max
0.03 
max

0.045 
max

18.0 - 
19.5 8.0 - 

10.50
304L 0.0 17.5 - 

19.

Grade
0.2% proof 

stress 
(MPa)

Tensile 
(MPa)

Elongation 
(%)

Hardness 
(HB)

304 210 min 520 - 750 45 201

304L 200 min 500 - 700 45 201

Grade 100°C 300°C 500°C 700°C 900°C

304 530 480 400 240 70

304L 480 430 350 200 50

Temperature 
°C 20 80

Concentra-
tion -% by 

mass
10 20 40 60 80 100 10 20 40 60 80 100

Sulphuric Acid 2 2 2 2 2 2 2 2 2 2 2 2

Nitric Acid 0 0 0 0 2 0 0 0 0 0 1 2

Phosphoric 
Acid 0 0 0 0 0 2 0 0 0 0 1 0

Formic Acid 0 0 0 0 0 0 0 2 2 2 2 0

Environment
Corrosion Rate (μm/year)

304 Aluminium-3S Mild Steel

Rural 0.0025 0.025 5.8

Marine 0.0076 0.432 34.0

Marine-industrial 0.0076 0.686 46.2



VRN25

Description
316 is an improved version of 304 due to the addition of molybdenum 
and a slightly higher nickel content. The resultant composition of 
316 gives the steel improved corrosion resistance in many aggressive 
environments. The molybdenum makes the steel more resistant to 
pitting and crevice corrosion in chloridecontaminated media, seawater 
and to acetic acid vapours. The lower rate of general corrosion in mildly 
corrosive environments gives the steel good atmospheric corrosion 
resistance in polluted marine atmospheres. 

316 offers higher strength and better creep resistance at higher 
temperatures than 304. 316 also provides excellent mechanical 
and corrosion properties at sub-zero temperatures. When there is 
a danger of corrosion in the heat-affected zones of weldments, the 
lower-carbon variety 316L should be used.

Equivalents
316- S31600, EN 1.44401
316L- S31603, EN 1.4404

Typical Applications
316 has applications in many sectors of industry, some of these 
include:
• 	� Chlorides containing and in polluted marine environments.
• 	� Desalination plants, pipework, tanks, process vessels for
	 more aggressive corrosive liquids.
• 	� Specialised process equipment in the chemical, petro
	 chemical, pulp and paper, pollutions control and 		
	 petroleum industries.

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Maximum recommended service temperature
Continuous service: 920ºC 

Intermitted service: 870ºC

Corrosion resistance - Aqueous

Key 0 = resistant - corrosion rate less than 0.1μm/year
Key 1 = partly resistant - corrosion rate 0.1 - 1.0μm/year
Key 2 = non-resistant - corrosion rate more than 1.0μm/year

Corrosion resistance - Atmospheric
The performance of 316 compared with other metals in various 
environments is shown in the table below – the corrosion rates are 
based on 10-years exposure.

Thermal processing

Annealing
Heat to a range between 1010ºC to 1120ºC and cool rapidly in the 
air or water. The best corrosion resistance is obtained when the 
final annealing is above 1070ºC.

Stress relieving
Heat from 200ºC to 400ºC and air cool.

Hot-working
Initial forging and pressing: 1150ºC to 1200ºC
Finishing temperature: Above 900ºC
Note: All hot working operations should be followed by annealing.

Cold working
316 / 316L being extremely tough and ductile, is readily
fabricated by cold working. Typical operations include bending, 
forming and deep drawing.
Note: Austenitic stainless steels work harden. Severe cold forming 
operations should be followed by annealing.

Welding
316L has good welding characteristics and is suited to all standard 
welding methods. Either matching (316L) or slightly over-alloyed 
filler wires such as 308L should be used. Weld discolouration 
should be removed by pickling and passivation to restore 
maximum corrosion resistance.

316 / 316L Technical Data

Grade %C %Mn %Si %Cr %Ni %Mo

316L 0.03 
max

2.0 
max

0.75 
max

10.5 - 
18.0

10.5 - 
184.0

2.0 - 
3.0

Grade
0.2% proof 

stress 
(MPa)

Tensile 
(MPa)

Elongation 
(%)

Hardness 
(HB)

316L 220 min 520 - 750 45 min 217 max

Grade 100°C 300°C 500°C 700°C 900°C

316L 530 510 420 250 90

Temperature 
°C 20 80

Concentra-
tion -% by 

mass
10 20 40 60 80 100 10 20 40 60 80 100

Sulphuric Acid 0 0 2 2 1 0 2 2 2 2 2 2

Nitric Acid 0 0 0 0 0 1 0 0 0 0 1 2

Phosphoric 
Acid 0 0 0 0 0 0 0 0 0 0 0 1

Formic Acid 0 0 0 1 1 0 0 0 0 0 1 1

Environment
Corrosion Rate (μm/year)

316 Aluminium-3S Mild Steel

Rural 0.0025 0.025 5.8

Marine 0.0076 0.432 34.0

Marine-industrial 0.0051 0.686 46.2



VRN 26

Description
310 is a highly alloyed austenitic stainless steel used for high
temperature applications. The high chromium and nickel
contents give the steel excellent oxidation resistance and
excellent strength at high temperatures. This grade is also very
ductile and has good weldability enabling its widespread usage
in many applications.

310S is, due to its lower carbon content, recommended for
applications where sensitisation and subsequent corrosion by
high temperature gases or condensates may pose a problem.
310 is manufactured in accordance with ASTM A167 and 310S to
ASTM A240.

Equivalents
S310S- S31008, EN 1.4845

Typical application
310/310S is widely used in applications in the high temperature
environments where scaling and corrosion resistance, as well as
high temperature strength and good creep resistance are
required. Some typical applications include:
Furnace parts, muffles, radiant tubes, ammonia converters.

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Maximum recommended service temperature
Continuous service: 1200ºC
Intermitted service: 1030ºC

Corrosion resistance
The heat-resisting austenitics are not usually used in aqueous
conditions but are usually used in high temperature gaseous
environments.

Effect of atmosphere
The presence of water vapour increases the corrosion rate.
However, the increased nickel and chromium contents of the
heat resisting austenitics provide good resistance to moist air at
temperatures above 980°C. They also have good scaling
resistance to carbon dioxide and can be used at temperatures
similar to those quoted for service in air.

Thermal processing

Annealing
Heat to a range between 1030ºC to 1150ºC for 60 minutes
followed by water quench. This treatment ensures that all
carbides are in solution.

Hot-working
Initial forging and pressing: 1150ºC to 1200ºC
Finishing temperature: above 950ºC

Cold working
The heat-resisting austenitics can be deep drawn and stamped
without difficulty. Since austenitic stainless steels work harden,
severe cold forming operations should be followed by annealing.

Welding
The heat-resisting austenitics can be satisfactorily welded and
brazed by all methods, giving a tough weld. Welding procedures
for the 310S types have to be selected with care to avoid hot
cracking due to the fully austenitic weld microstructure
obtained from using matching filler metals.

310 / 310S Technical Data

Grade %C %Mn %Si %S %P %Cr %Ni

310S 0.08 
max

2.0 
max

0.75 
max

0.0015 
max

0.0045 
max

"24.0 - 
26.0"

19.0 - 
22.0

Grade
0.2% proof 

stress 
(MPa)

Tensile 
(MPa)

Elongation 
(%)

Hardness 
(HB)

310S 210 515 - 700 40 min 192 max

Grade 100°C 300°C 500°C 700°C 900°C

310S 600 530 475 315 135
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Description
South African developed 3CR12 is recognised as the original
chromium utility ferritic stainless steel.

3CR12 was developed as an alternative material where the
mechanical properties, corrosion resistance and fabrication
requirements of other materials such as mild steel, galvanised,
aluminium, or pre-painted steels are unsuitable.

3CR12 is a corrosion resisting steel and, as such, will exhibit
staining when exposed to aggressive atmospheric conditions. In
applications where aesthetic appearance is important, it is
recommended that the 3CR12 be painted or that a stainless steel 
such as 304 be used.

Equivalents
3CR12/ 3CR12L- S41003, EN 1.4003

Typical applications
Applications for 3CR12 exist in the following industries:
• 	� Mining and minerals processing - chutes, liners and conveyors 

particularly in wet sliding abrasion conditions
• 	� Material handling- bulk handling, coal, sugar, agriculture and 

abattoirs
• 	� Structural applications in corrosive industries- ladders, 

walkways, cable racks, roofing, cladding and palisade fencing
• 	� Rail transport- coal wagons, freight, passenger rail and rail 

infrastructure
• 	� Road transport- passenger vehicles, coaches & buses, trucks & 

freight and utility vehicles)
• 	� Petrochemicals and chemical, power generation, 

telecommunication cabinets and electrical enclosures and 
water and sewage treatment

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Maximum recommended service temperature
Continuous service: 600ºC
Intermitted service: 750ºC

General corrosion
The utility ferritics are significantly more corrosion resistant 
than mild or low alloy corrosion-resistant steels. They have a 
lower corrosion resistance than the higher chromium standard 
ferritics. The utility ferritics should only be used in mildly corrosive 
conditions where aesthetics are not a primary requirement. A 
light surface patina or discolouration will form in most corrosive 
environments and this patina will, to some extent, retard further 
corrosion.

Thermal processing

Annealing
Heat to a range between 700°C and 750°C and cool rapidly in the 
air. Controlled atmospheres are recommended to avoid excessive 
oxidation of the surface. 

Stress relieving
The utility ferritics can be stress relieved at 600°C to 650°C. Stress 
relieving after welding is not normally required. Should this 
be necessary a temperature range between 200°C and 300°C is 
recommended.

Hot-working 
Initial forging and pressing: 1 100°C to 1 200°C.
Finishing temperature: Not below 800°C.
Note: All hot working operations should be followed by annealing 
and then pickling & passivating to restore the mechanical 
properties and corrosion resistance.

Cold working
The utility ferritics have fair formability, but severe draws may 
require intermediate annealing. Roll forming, press braking, 
bending and pressing processes can be performed, but loadings 
will be about 30% higher than for mild steel. The minimum 
inner bend radius is twice the plate thickness. The utility ferritics 
exhibit greater spring back than mild steel and this should be 
compensated for by slight over bending.

Welding
The utility ferritics have good weldability and are suited to most 
standard welding methods. They can be welded to other ferrous 
metals, for example mild and stainless steels, quite satisfactorily. 
The recommended grade of electrode is 309L. When welding a 
utility ferritic to itself, E308L or E316L can also be used.

3CR12 Technical Data

Grade %C %Mn %Si %P %S %Cr %Ni

3CR12L 0.03 
max

1.5 
max

1.0 
max

0.04 
max

0.015 
max

10.5 - 
12.5

0.3 - 
1.0

Grade 0.2% Proof 
Stess (MPa)

Tensile 
(MPa)

Elongation 
(%)

Hardness 
(HB)

3CR12L 280 min 460 min 18 min 223 max

Grade 100°C 300°C 500°C 700°C 900°C

3CR12L 545 415 300 - -

®
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Description
Duplex stainless steels have a microstructure of nearly equal
portions of austenite and ferrite. This microstructure ensures
that they are much more resistant to stress corrosion cracking
(SCC) than conventional austenitic stainless steels.

Strength
The 0.2% proof Stress of the duplexes is about double that of
conventional austenitic stainless steels. This often allows 
downgauging in the design after considering Young’s modulus and
buckling limitations. This often delivers a cost benefit.

Duplex classification

Typical applications
The lean duplexes have similar general and pitting corrosion
resistance to the standard austenitics grades like 304/304L and
316/316L. Typical applications include process and storage
tanks, food and beverage industry, structural applications, etc.
2205 will be used in applications requiring better corrosion
resistance, such as environments containing chlorides and
polluted marine environments, desalination plants, etc.

The higher chromium, molybdenum and nitrogen contents give
2205 significantly improved pitting and crevice corrosion
resistance in the presence of chlorides. 2205 also has better
general corrosion resistance than the 316L types in most
environments. 2205 is a highly suitable material for service in
environments containing chlorides and hydrogen sulphide such
as marine environments and the oil and gas extraction and
processing industries.

Super duplex steels are highly alloyed and have a corrosion
resistance comparable to high performance austenitics. Typical
applications for super duplex steels are desalination plants,
seawater systems, flue-gas cleaning, umbilicals, storage tanks
and pressure vessels.

Chemical composition (EN 10088-2 & ASTM A240)

Mechanical properties (EN 10088-2 & ASTM A240)

Short time elevated temperature tensile strength (MPa)

Duplex Technical Data

Type ASTM UNS EN

Lean
LDX 2101 S32101 1.4162

2304 S32304 1.4362

Standard 2205 S32205 1.4462

Super 2507 S32507 1.4410

Grade %C %MN %Si %Cr %Ni %Mo

LDX 2101 0.04 
max

4.0 - 
6.0

1.0 
max

21.0 - 
22.0

1.35 - 
1.90

0.10 - 
0.25

2304 0.03 
max

2.0 
max

1.0 
max

22.0 - 
24.0

3.5 - 
5.5

0.1 - 
0.6

2205 0.03 
max

2.0 
max

1.0 
max

22.0 - 
23.0

4.5 - 
6.5

3.0 - 
3.5

2507 0.03 
max

1.2 
max

1.0 
max

24.0 - 
26.0

6.0 - 
8.0

3.0 - 
5.0

Grade 0.2% proof 
stress (MPa) Tensile (MPa) Elongation 

(%)
Hardness 

(HB)

LDX 2101 450 min 650 - 850 30 min 290 max

2304 400 min 630 - 850 25 min 290 max

2205 460 min 640 - 950 25 min 293 max

2507 530 min 730 - 930 20 min 310 max

Grade 100°C 300°C 500°C 700°C 900°C

2304 580 490 - - -

2205 630 560

Maximum recommended 
service temperature
Continuous service: 300°C
Intermitted service: 300°C
Generally limited from -50°C 
to 300°C

General corrosion
Duplex stainless steels have 
general corrosion resistance 
ranging from similar to the 
304L to being superior to 316L 
types, and this is dependent on 
the corrosion media.

Pitting corrosion
Pitting resistance is important, 
mainly in applications 
involving contact with chloride 
solutions and particularly 
in the presence of oxidising 
media. These conditions may 
be conducive to localised 
damage to the passive layer on 
the steel and a single deep pit 
may well be more damaging 
than a much greater number of 
relatively shallow pits. Where 
pitting corrosion is anticipated, 
steels with high pitting 
resistance equivalents (PRE), 
such as the duplexes, should 
be considered.

Atmospheric corrosion
The atmospheric corrosion 
resistance of duplex stainless 
steels is unequalled by virtually 
all other uncoated engineering 
materials. LDX 2101 is normally 
sufficient in urban and industrial 
environments. 2304 is suitable in 
marine environments.

Oxidation resistance
The duplexes have good 
oxidation resistance, both in 

intermittent and continuous 
service, up to 980°C for 2304/ 
2205 and 880°C for 2001. 
However, continuous use of the 
duplexes between 300°C 
and 950°C may embrittle the 
steel and lower the corrosion 
resistance. 

Cold working
The duplexes have good 
formability, but due to the 
higher proof strength, more 
power is required for most cold 
forming operations than with 
austenitic stainless steels. Roll 
forming can be readily applied 
to the duplexes but loadings 
will be about 60% higher 
than for mild steel and slower 
speeds should be used.

Severe deep draws may require 
an intermediate anneal. Cold 
bending reduces the maximum 
gauge capacity of the machine 
by about half, compared with 
austenitics. The minimum 
inner bend radius for the 
duplexes is three times the 
plate thickness and four times 
is recommended. Severe bends 
should be carried out transverse 
to the rolling direction. The 
duplexes exhibit greater spring 
back than mild steel and this 
should be compensated for by 
slight over bending.

Welding
The duplexes have good 
weldability in most 
applications, provided that the 
recommended procedures are 
adopted.
Recommended filler welding 
electrode: E2209.
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Aluminium is a remarkable metal - not for any specific quality
but for a combination of qualities that make it unlike other materials.

The basic characteristics of aluminium

Corrosion resistance
Aluminium resists harmful elements in the atmosphere, water
(including saltwater), oils and many chemicals due to the
aluminium oxide layer which forms on the surface of the metal.

Lightweight
Weighs only about 2.71g/cm3, which is approximately one-third
the weight of the same amount of steel, copper or brass.

Strength
Some aluminium alloys exceed structural steel in strength.

Fabricability
Aluminium performs well in most forms of fabrication. Because
it is malleable, aluminium is easily worked, formed or machined.

Reflective
Highly reflective to radiant energy, visible light, radiant heat and
radio and radar waves. At the same time, aluminium has
excellent insulation properties.

Thermal and electrical conductivity
Because aluminium’s thermal conductivity is four times that 
of steel, it is very important in applications that involve either 
heating or cooling where heat transfer is important. As a superb 
conductor of electricity aluminium and on a mass for mass 
comparison it is almost twice as efficient as copper.

Non-magnetic
This is an important property in the electrical, electronics, mining 
and other industries where this characteristic is critical. It is also 
non-sparking.

Recyclability / sustainability
Aluminium is easily recyclable. It consumes only 5% of the
energy it takes to produce it when melted from scrap rather than
from bauxite ore.

Finish
Looks good in its natural finish, which can be soft and lustrous or
bright and shiny. Aluminium can take virtually any colour or
texture and can be coated, painted or anodised.

Add up all the above qualities, and you find that aluminium has
exceptional versatility. It can be formed and fabricated easily
for any industrial use, and will accept a variety of decorative
surface treatments.

The aluminium alloys stocked by Macsteel VRN cover a wide
range of potential applications. This brochure sets out the more
important properties and forms in which they Aluminium is available.

The brochure also highlights factors to be taken into consideration
when fabricating and using aluminium. Queries on alloys not 
mentioned here may be directed to any VRN branch.

The Macsteel Group stocks and offers a variety of aluminium
grades and forms, these are available on request:
• 	 Sheet
• 	 Plate
• 	 Tread-plate (Vastrap)
• 	 Extrusions- Engineering and Architectural
• 	 Bar- Hollow and Solid
• 	 Tubing

Alloy systems and tempers

The first of the four digits in the designation indicated that the
alloy group in terms of the major alloying elements.

In its pure form, aluminium is soft and ductile. To increase its
strength, elements can be added to aluminium to produce
various alloys.

Non-heat-treatable alloys
The non-heat-treatable alloys are those where the mechanical
properties are determined by the amount of cold work introduced 
(e.g. by rolling, drawing, etc.) after the last annealing operation. 
The 1000, 3000, 4000 and 5000 alloys are non- heattreatable.

The 4000 series is used for welding filler materials. The properties 
obtained by cold work are destroyed by subsequent heating and 
cannot be restored except by additional cold work.

Heat-treatable alloys
The heat-treatable alloys are those in which the mechanical 
properties may be improved by heat-treatment. In contrast to the 
non-heat-treatable alloys, increased strength is obtained with 
little sacrifice of ductility. Heat-treatable alloys have the further 
advantage that they can be heat-treated after annealing to restore 
their original properties.

Designation system
The temper designation defines the sequence of basic treatments 
used to achieve the various tempers. The temper designations 
follow the four-digit aluminium alloy designation, the two being 
separated by a hyphen. Basic temper designations consist of 
letters whereas subdivisions of these basic tempers are indicated 
by one or more digits following the letter.

Aluminium

Unalloyed

Alloyed

Non-heat
treatable

Heat
treatable

99.5 - 99.9% Aluminium

+ Manganese

+ Silicon

+ Magnesium

+Copper

+ Magnesium + Silicon

+ Zinc

1xxx
3xxx

4xxx

5xxx

2xxx

6xxx

7xxx
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F - 	�� As fabricated or cast: Applies to the products of shaping 
processes in which no special control over thermal conditions 
or strain-hardening is employed. For wrought products, there 
are no specified requirements for mechanical properties.

O - 	�Annealed: Applies to wrought products which are annealed to 
obtain the lowest strength condition.

H - 	�Strain-hardened (wrought products only): Applies to products 
subjected to the application of cold work after annealing (or 
hot forming), or to a combination of cold work and partial 
annealing or stabilising to secure the specified mechanical 
properties. The H is always followed by two (or more) digits.

T - 	� Thermally treated: to produce stable tempers other than F, O 
or H. Applies to products which are thermally treated, with or 
without supplementary strain-hardening, to produce stable 
tempers. The T is always followed by one (or more) digits 
indicating the specific sequence of treatments.

Subdivisions of H temper: strain hardened

The first digit following the H indicates the specific 
combination of basic operations viz.
H1x	� Strain-hardened only: Applies to products which are 

strain-hardened to obtain the desired strength without 
supplementary thermal treatment. The number following 
this designation indicated the degree of strain-hardening.

H2x 	� Strain-hardened and partially annealed: Applies to products 
which are strain-hardened more than the desired final 
amount and then reduced in strength to the desired level 
by partial annealing. The number following this designation 
indicates the degree of strain-hardening remaining after 
partial anneal.

H3x 	� Strain-hardened and stabilised: Applies to products which 
are strain-hardened and whose mechanical properties are 
stabilised by a low-temperature thermal treatment which 
results in slightly lower tensile strength and improved 
ductility. (Only applicable to those alloys which, unless 
stabilised, gradually age-soften at room temperature).

		�  The number following this designation indicates the degree 
of strain-hardening remaining after stabilisation treatment.

H4x 	� Strain-hardened and stoved: Applies to products which 
are strain-hardened and whose mechanical properties 
are modified by subsequent thermal treatment. The 
number following this designation indicates the degree of 
strainhardening remaining after heat-treatment.

		
The digit (2, 4, 6, 8 or 9) following the designations H1, H2, H3
and H4 indicates the degree of strain-hardening as follows:
Hx2 - 	Tensile strength about midway between 0 & Hx4 temper
Hx4 - 	Tensile strength about midway between 0 & Hx8 temper
Hx6 - 	Tensile strength about midway between Hx4 & Hx8 temper
Hx8 - 	Full hard temper
Hx9 - 	Tensile strength in excess of full hard temper

Subdivisions of T temper: thermally treated

The first digit following the T indicates the specific sequences of
basic operations viz.
T3 	� Solution heat-treated, cold worked and naturally aged to a 

substantially stable condition: Applies to products which are 
worked by a controlled amount to improve their strength 
after solution heat-treatment or when the effect of cold work 
in flattening or straightening is recognised in mechanical 
property limits.

T4 	� Solution heat-treated and naturally aged to a substantially 
stable condition: Applies to products which are not cold 
worked after solution heat-treatment, or when the effect of 
cold work in flattening or straightening may not be recognized 
in mechanical property limits.

T5 	� Cooled from an elevated temperature shaping process and 
then artificially aged: Applies to products which are not cold 
worked after cooling from an elevated temperature shaping 
process, or when the effect of cold work in flattening or 
straightening may not be recognised in mechanical property 
limits.

T6 	� Solution heat-treated and then artificially aged: Applies to 
products which are not worked after solution heat-treatment, 
when the effect of cold work in flattening or straightening may 
not be recognised in mechanical property limits.

T7 	� Solution heat-treated, cold worked and then artificially 
aged: Applies to products which are cold worked to improve 
strength, or when the effect of cold work in flattening or 
straightening is recognised in mechanical property limits.

Basic Temper Designations
Example

 
as fabricated

5083-F 100-H18

Strain -hardened

8006-H24

strength (fully hard)

strength achieved by cold work 
and subsequent partial anneal

strength (half hard)
strength achieved by cold work
and subsequent partial anneal

 

annealed, soft

6082-0 6063-T6

thermally treated

7075-T8
solution heart-treated, cold 
worked and artificially aged

Example

solution heart-treated 
and artificially aged
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Temper Designation Cross-Reference

NEW OLD
F As fabricated M

O Annealed, soft O

H Strain-hardened, non-heat-treatable alloy H

H1x Strain-hardened only No Equivalent

H2x Strain-hardened & partially annealed No Equivalent

H3x Strain-hardened & stablilised No Equivalent

H4x Strain-hardened & stoved No Equivalent

H12, H22, H32, H42 Quarter hard H2

H14, H24, H34, H44 Half hard H4
H16, H26, H36, H46 Three-quarters hard H6
H18, H28, H38, H48 Fully hard H8

H19 Temper in excess of fully hard No Equivalent
T Thermally treated, heat-treatable alloy T

T3 Solution heat-treated, cold worked & naturally aged TD
T4 Solution heat-treated & naturally aged TB
T5 Cooled from an elevated temperature process & artificially aged TE
T6 Solution heat-treated and artificially aged TF
T8 Solution heat-treated, cold worked and artificially aged TH

Several temper variations of the basic system are available
subject to enquiry. Please direct your enquiries to your Macsteel
VRN branch.

Technical grades
Some applications require evidence of the conformance of
aluminium to given specifications. These can be obtained by
correctly specifying the certification requirements. Full 
certification can then be provided.

Fabrication and care of aluminium
Note: More comprehensive information on the use of aluminium
can be obtained from the Macsteel VRN technical team.

Bending data
Minimum recommended Radii for 90° cold bends in aluminium
sheets

The Radii given below are based on normal workshop practice.
Minimum possible radii should be determined by forming a 
sample of the sheet or plate in actual use.

The tendency for metal to spring-back after bending must be
considered in tool design. Due to the elastic deformation that
occurs, in addition to the normal plastic deformation of the
material, it is most marked in hard material of high yield
strength. Spring-back is negligible with dead soft tempers but
does increase with decreasing metal thickness.

Punching and shearing are best carried out on materials in the
hard condition if this is possible as softer materials tend to drag.
Alloys in the intermediate or hard-rolled temper give cleaner
edges and are not liable to distortion and bending under the punch.

Alloy 
temper

Thickness - mm

0.5 1.2 2.5 3.0 4.0 5.0 6.0

Bend radii in terms of t (thickness)- 0 indicates 0 radius

1200

O 
M 

H4 
H4 
H8

0 

0 
0 
1t

0 

0 
½t 
2t

0 

0 
1t 
2t

0 
0 
0 

1½t 
3t

0 
½t 

½t 1
½t 
3t

0 
1t 
1t 

1½t 
4t

0 
1t 
1t

2½t 
4t

5251

O 
M 

H6 
H8

0 

0 
2t

0 

1 
4t

½t 

1½t 
4t

1t 1½t 2t 2½t

5254

O 
M 

H2 
H4

0 

0 
1t

0 

1t 
2t

½t 

1t 
2t

½t 
1½t

1t 
2t

1½t 
2½t

1½t 
3t

5083

O 
M 

H2 
H4

0 

1t 
2t

0 

1½t 
3t

2t 

2t 
4t

1t 
2t

1t 
3t

1½t 
4t

2t 
6t
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Material Specification Guide

Product
Internation-
al specifica-

tions
Material Use / 

Application

Thick-
ness 

(mm)

Sizes 
(mm)

Special 
features

Any other
 information

Aluminium 
1 series

1050 / 1200 
standard flat 

sheet

Non-heat-
treatable 

aluminium

General sheet 
metal work, 
automotive 

industry, chemical 
process plant 
equipment, 

pharmaceutical 
industry, 

kitchenware, 
packaging, 

architecture, 
appliances, 
panelling, 

electrical devices, 
boiler Making.

0.5 - 0.6

1000 x coil 
1250 x 
2500 

1500 x 
3000 

1500 x 
6000

Light weight, high 
strength to weight 

ratio, good thermal 
and electrical 
conductivity, 

reflectivity and 
non-magnetic. 

Good formability 
and weldability 

but not suitable for 
machining.

Very ductile 
in annealed 
condition, 

anodises well.

Aluminium 
3 series

3003 / 3004 
standard flat 

sheet

Non-heat-
treatable 

aluminium

General 
engineering 

products 
requiring 

moderate to high 
strength. Building 
products, Roofing 

and cladding 
products, 
Signage.

0.5 - 0.6

1000 x coil 
1250 x 
2500 

1500 x 
3000 

1500 x 
6000

Light weight, 
high strength to 

weight ratio, good 
thermal & electrical 

conductivity, 
reflectivity and 
non-magnetic, 

can be supplied in 
the mill. Surface 

treatment suitable 
for coil coating, 

powder and spray 
coating. Has good 

formability, suitable 
for roll forming and 

fabrication.

Suitable for 
coil coating, 
powder and 

spray coating. 
Can be welded 

by MIG, TIG, 
LASER and 

high frequency 
methods.

Aluminium 
5 series

5052 / 5083 / 
5182 / 

5251 / 5454 
standard flat 

sheet

Non-heat-
treatable 

aluminium

High strength 
material. 

Recommended 
for pressure 

vessels, 
shipbuilding, 

transport industry 
and railway 

wagons.

4.5 - 16.0

1000 x coil 
1250 x 
2500 

1500 x 
3000 

1500 x 
6000

Light weight, high 
strength to weight 

ratio, thermal 
and electrical 
conductivity, 

reflectivity and non-
magnetic, can be 

supplied in the mill, 
painted and Stucco 
embossed finishes.

Good corrosion 
resistance 

to seawater, 
marine and 
industrial 

atmosphere.

Aluminium 
6 series

6061 / 6063 / 
6082 

standard flat 
sheet

Heat-treatable 
aluminium

Recommended 
for extrusions, 

sections, bars and 
hallow shapes. 

Used in road and 
rail industry and 

all structural 
applications.

3.0 - 16.0

1000 x coil 
1250 x 
2500 

1500 x 
3000 

1500 x 
6000

Light weight, high 
strength to weight 

ratio, thermal 
and electrical 
conductivity, 

reflectivity and non-
magnetic, can be 

supplied in the mill, 
painted and Stucco 
embossed finishes.

Good corrosion 
resistance 

and increase 
in strength 

by heat 
treatment. 

Also available 
in extrusions, 
sections, bars 

and hollow 
shapes and 
walkways.
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1050 (Non-Heat-Treatable)

Commercial-Purity Aluminium

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Very good

Weldability: Very good

Formability: Very good

Anodising: Very good

Brazeability: Excellent

Typical uses
General sheet metal work, automotive industry, chemical processing plant equipment, pharmaceutical industry, kitchenware,
packaging, architecture, appliances, panelling, electrical devices, boiler making.

Typical physical properties
Density 2.71g/cm³

Modulus of Elasticity 69GPa

Modulus of Rigidity 26.5GPa

Melting Range 640-660°C

Specific heat between 0-100°C (273-373 K) 1.01J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 23.5 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 220W / m°C

Resistivity at 20°C (293 K) 0.028 x 10-6Ωm

Standard commodities
Plate, sheet, coil, treadplate.

%Cu %Si %Fe %Mn %Mg %Zn %Ti % Other Elements

0.05 0.25 0.40 0.05 0.05 0.07 0.05 0.03 each - total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

0 20 65 - 95 20

H14 85 105 - 145 5
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1200 (Non-Heat-Treatable)

Commercial-Purity Aluminium

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Very good

Weldability: Excellent

Formability: Excellent

Anodising: Very good

Brazeability: Excellent

Typical uses
Hollowware, equipment and containers for chemical, food and brewing industries, decorative assemblies in architecture and
building, transport and a variety of other applications.

Typical physical properties
Density 2.71g/cm³

Modulus of Elasticity 70GPa

Modulus of Rigidity 26.5GPa

Melting Range  640-660°C

Specific heat between 0-100°C (273-373 K) 1.01J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 25 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 220W / m°C

Resistivity at 20°C (293 K) 0.030 x 10-6Ωm

Standard commodities 
Plate, sheet, coil, treadplate.

%Al %Cu %Si + %Fe %Mn %Zn %Ti % Other Elements

99.0 min 0.05 1.0 0.05 0.5 0.05 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

M 50 90

0 35 85 33

H4 105 125 8
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3003 (Non-Heat-Treatable)

Al-Mg Wrought Alloy

Chemical composition

Mechanical properties

Note: 50mm gauge length. Sheet: thickness over 1.3 - 2.6mm
Corresponding H2 tempers also available subject to agreement of properties between client and supplier

Outstanding characteristics
Compared with 3103, improved resistance against pitting corrosion. 
Easily shaped by pressing and forming.
Very good finishing properties.

Other characteristic

Corrosion resistance: Very good

Weldability: Very good

Formability: Very good

Anodising: Very good

Brazeability: Excellent

Typical uses
Domestic appliances, car trim, foil.

Typical physical properties
Density 2.73g/cm³

Modulus of Elasticity 70GPa

Modulus of Rigidity 26.5GPa

Melting Range 643-654°C

Specific heat between 0-100°C (273-373 K) 0.92J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 23 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 151-188W / m°C

Resistivity at 20°C (293 K) 0.034 x 10-6Ωm

%Cu %Si %Fe %Mn %Zn % Other Elements

0.05 - 0.2 0.6 0.7 1.0 - 1.5 0.1 0.05 each 0.15 total

Temper
Gauge
(mm)

0.2% Proof Stress 
(MPa)

Tensile (MPa)
% Elongation in 

50mm

Extrusions 	 F
	 O

90
90

15

Sheet 	 F
	 O
	 H12
	 H18

0.2 - 12.5
0.2 - 6.0
0.1 - 6.0
0.2 - 6.0

35 - 245
35 - 70

85 - 130
165 - 225

95 - 250
95 - 130

120 - 160
85 - 230

25
6 - 8

4

Foil 	 O
	 H113

0.08 - 0.15
0.08 - 0.05

35
45

95 - 130
-140

Annealing
Temperature (°C): 400 ±3
Time - Until all parts have attained the 
annealing temperature

Standard commodities
Sheet, strip circles.
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3004 (Non-Heat-Treatable)

Al-Mn-Mg Wrought Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Stronger than 1200 alloys

Corrosion resistance: Very good

Weldability: Excellent

Formability: Very good

Anodising: Good

Typical uses
Containers for chemical, food and brewing industries, roofing, decorative assemblies in architecture and transport.

Typical physical properties
Density 2.72g/cm³

Modulus of Elasticity 69GPa

Co-efficient of linear expansion between 20-200°C (293-473 K) 24 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 1.64W / m°C

Specific electrical resistance @ 20°C (293 K) 0.041Ωm
				  
Standard commodities 
Extrusion ingot, plate, sheet, strip, circle.

%Cu %Mg %Si %Fe %Mn %Zn % Other Elements

1.0 - 1.5 0.8 - 1.3 0.7 0.03 0.05 0.25 0.05 each 0.15 total

Temper
Gauge
(mm)

0.2% Proof Stress 
(MPa)

Tensile (MPa)
% Elongation in 

50mm
Hardness

(HB)

Steel, plate & coil

O 0.50 - 02.5 152 - 201 18 45

> 2.50 - 06 152 - 201 16 45

> 6 - 12 152 - 201 16 45

> 12 - 25 152 - 201 16 45

H14 0.5 - 2.5 176 215 - 255 4 63

> 2.5 - 6 176 215 - 255 4 63

H24 0.5 - 2.5 166 215 - 255 6 63

> 2.5 - 6 166 215 - 255 6 63

H18 0.5 - 2.5 206 255 3 77

H38 0.5 - 2.5 196 255 3.5 77
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5083 (Non-Heat-Treatable)

Al-Mg Wrought Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Excellent

Weldability: Good

Formability: Fair

Anodising: Fair

Brazeability: Non recommended

Typical uses
Shipbuilding, car bodies, railway wagons
Recommended for pressure vessels and low-temperature applications.
Very resistant to sea and industrial atmospheres

Typical physical properties
Density 2.65g/cm³

Modulus of Elasticity 72GPa

Modulus of Rigidity  27GPa

Melting Range 570-640°C

Specific heat between 0-100°C (273-373 K) 0.9J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 25 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 121-126W / m°C

Resistivity at 20°C (293 K) 0.058 x 10-6Ωm

Standard commodities
Plate.

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.1 4.0 - 4.9 0.4 0.4 0.40 - 1.0 0.25 0.15 0.05 - 0.25 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

H2 250 340 15
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5182 (Non-Heat-Treatable)

Al-Mg Wrought Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Excellent

Weldability: Good

Formability: Very good

Anodising: Excellent

Brazeability: Non recommended

Typical uses
Car bodies, beverage can tops.

Typical physical properties
Density 2.65g/cm³

Modulus of Elasticity 71GPa

Modulus of Rigidity 27GPa

Melting Range 570-640°C

Specific heat between 0-100°C (273-373 K) 25 x 10-6/°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 121W / m°C

Thermal Conductivity at 100°C (373 K) 0.056 x 10-6Ωm

Resistivity at 20°C (293 K) 0.058 x 10-6Ωm

Annealing 
Temperature (°C): 345
Time - Until all parts have attained the annealing temperature						    

Standard commodities 
Sheet ingot, sheet	

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.15 4.0 - 5.0 0.2 0.35 0.2 - 0.5 0.25 0.1 0.1 0.05 each 0.15 total

Temper
Gauge
(mm)

0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

Sheet

0 0.6 - 3.2 110 255 - 324 18

H18 0.3 - 0.4 355 - 400 385 - 400

H22 0.8 - 3.5 220 - 280 290 10
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5251 (Non-Heat-Treatable)

Al-Mg Wrought Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Excellent

Weldability: Very good

Formability: Very good

Machinability: Fair

Anodising: Excellent

Brazeability: Poor

Typical uses
Panelling and structures exposed to marine atmospheres, pressings, aircraft parts, road vehicles body-panels and containers.

Typical physical properties
Density  2.65g/cm³

Modulus of Elasticity  70GPa

Modulus of Rigidity  26.5GPa

Melting Range 625-650°C

Specific heat between 0-100°C (273-373 K) 0.92J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 25 x 10-6/°C 

Thermal Conductivity at 100°C (373 K)  134W / m°C

Resistivity at 20°C (293 K) 0.044 x 10-6Ωm

Standard commodities
Plate, sheet

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.15 1.7 - 2.4 0.4 0.5 0.1 - 0.5 0.15 0.15 0.15 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

H3 180 210 10

H6 200 240 7
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5454 (Non-Heat-Treatable)

Al-Mg Wrought Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Excellent

Weldability: Very good

Formability: Good

Machinability: Fair

Anodising: Excellent

Typical uses
Pressure vessels operating at elevated temperatures and road tankers.

Typical physical properties
Density 2.67g/cm³

Modulus of Elasticity 70GPa

Modulus of Rigidity  26.5GPa

Melting Range  600-620°C

Specific heat between 0-100°C (273-373 K) 0.97J/g°C 

Co-efficient of linear expansion between 20-200°C (293-473 K) 25 x 10-6/°C

Thermal Conductivity at 100°C (373 K)  134W / m°C

Resistivity at 20°C (293 K)  0.056 x 10-6Ωm

Standard commodities 
Plate, treadplate								      

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.1 2.4 - 3.0 0.25 0.4 0.5 - 1.0 0.25 0.2 0.05 - 0.2 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

H2 210 280 16

H4 230 300 10
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6061 (Heat-Treatable)

Al-Mg-Si Alloy

Chemical composition

Mechanical properties

Solution heat-treatment

Anneal (to remove the effect of heat treatment) at 415 ±3°C for 2-3 hours.

Outstanding characteristics

Corrosion resistance: Good

Weldability: Good

Formability: Good (in 0 & T4 temper)

Machinability: Good (in T6 temper)

Anodising: Good

Brazeability: Good

Typical uses
Structural engineering, road and rail transport.

Typical physical properties
Density 2.70g/cm³

Modulus of Elasticity  69GPa

Modulus of Rigidity 26GPa

Melting Range 580-650°C

Specific heat between 0-100°C (273-373 K) 0.92J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 24 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 180-189W / m°C

Resistivity at 20°C (293 K) 0.04 x 10-6Ωm

Standard commodities
Extrusions, bars and hallow shapes

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.15 - 0.40 0.8 - 1.2 0.4 - 0.8 0.7 0.15 0.25 0.15 0.04 - 0.35 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

0 100 max 150 max 14

T4 110 180 13

T6 240 260 6

Temper
Temp
(°C)

Time
(h)

Quenching
Aging temp

(°C)

T6 530 ±3 8 in water 175 ±3
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6063 (Heat-Treatable)

Al-Mg-Si Alloy

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Very good

Weldability: Good

Formability: Good (TB temper)

Anodising: Very good

Brazeability: Good

Typical uses
Architectural members such as window frames and glazing bars. 

Typical physical properties
Density 2.71g/cm³

Modulus of Elasticity 67GPa

Modulus of Rigidity 25.5GPa

Melting Range 600-650°C

Specific heat between 0-100°C (273-373 K) 0.88J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 23 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 180-218W / m°C

Resistivity at 20°C (293 K) 0.035 x 10-6Ωm

Standard commodities 
Extrusions (sections, square and round tubing).									       

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.1 0.45 - 0.9 0.2 - 0.6 0.35 0.1 0.1 0.1 0.1 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

TB 70 130 14

TF 160 185 7
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6082 (Heat-Treatable)

Al-Mg-Si Alloy (M82)

Chemical composition

Mechanical properties

Outstanding characteristics

Corrosion resistance: Good

Weldability: Good

Formability: Good

Machinability: Good

Anodising: Good

Brazeability: Good

Typical uses
For stressed structural applications, such as bridges, cranes, roof trusses, transport applications, beer barrels, and milk churns.

Typical physical properties
Density 2.70g/cm³

Modulus of Elasticity 70GPa

Modulus of Rigidity 26.5GPa

Melting Range 550-650°C

Specific heat between 0-100°C (273-373 K) 0.88J/g°C

Co-efficient of linear expansion between 20-200°C (293-473 K) 24 x 10-6/°C

Thermal Conductivity at 100°C (373 K) 180-189W / m°C

Resistivity at 20°C (293 K) 0.038 x 10-6Ωm

Standard commodities
Plate, extrusions.

%Cu %Mg %Si %Fe %Mn %Zn %Ti %Cr % Other Elements

0.1 0.6 - 1.2 0.7 - 1.3 0.5 0.4 - 1.0 0.2 0.1 0.25 0.05 each 0.15 total

Temper 0.2% Proof Stress (MPa) Tensile (MPa) % Elongation in 50mm

TF 270 310 7
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Most aluminium can be welded easily provided care is taken of a 
few factors.

Aluminium always has a tough corrosion-resistant film on its 
surface due to oxidation. This oxide melts at a higher temperature 
than aluminium and must be removed before welding. Either 
chemical, mechanical or electrical means may be used. The oxide 
must be prevented from reforming after cleaning.

Aluminium has a high thermal conductivity of about double that 
of copper and four times that of mild steel. Heat, therefore, needs 
to be applied four times as fast for steel to raise the temperature 
locally by the same amount.

Aluminium has a coefficient of linear expansion of about twice 
that of steel. This must be recognised when the material is 
constrained by fixtures. Aluminium and its alloys have low melting 
points ranging from 500-600ı. As the temperature approaches the 

melting point, there is no colour as occurs in copper or steel. 

The range of available filler wires for TIG and MIG welding are 
essentially pure aluminium, Al-Mg and Al-Si alloys. It is possible to 
weld in the majority of situations using one of these compositions.

Base metal

Pure aluminium equivalent grade of pure aluminium of
 Al-5% Si when corrosion resistance is not the critical factor.

Al-Mg  
Al-Mg-Si              
Al-Mg-Zn

Al-5% Mg (e.g. 5356, 5183, 5556) 
Al-5% Mg or Al-5% Si
Al-5%

The table below details the relationship between base and filler alloys for a full range of alloys producted in South Africa.

Welding guideline
1. 	� The filler metal shown for each combination of the base metals is that most commonly used. The specific filler metal depends upon 

use type of joint and, in some cases, acceptable alternates are recommended (footnotes a to a)
2. 	� Filler metals conform to requirements of AWS specification A5. 10-80.
3. 	� Exposure to specific chemicals or a sustained high temperature (over 65ı) may limit the choice of filler metals. Filler alloys 5183, 5356, 

5556, should be used in sustained elevated-temperature service.
	 (a) 	�	� 5183, 5356, 5554, 5556 and 5654 may be used. In some cases they provide (1) improved colour match after anodising treatment, 

(2) higher weld ductility and (3) higher weld strength. 5554 is suitable for elevated-temperature service. Castings welded with 
these filler metals should not be subjected to post-weld artificial ageing.

	 (b) 		 4043 may be used for some applications.
	 (c) 		  Filler metal with the same analysis as the base metal is sometimes used.
	 (d) 		 5183, 5356 or 5556 may be used.

Base metal to 
base metal

1350  1070A 
3103  1145 
1200  3003

3105 
3004

5251 
5052

5182 
5083 5454

6101A  6070 
6261  6060 
6463  6005 
6063  6082

7017 
7020

1350  1070A 
3103  1145 
1200  3003

1100 
(b)

4043 
(d)

4043 
(d)

5356 
(b) (d)

4043 
(d) 4043 5356 

(b) (d)

3105 
3004

4043 
(d)

4043 
(d)

5356 
(d)

5356 
(a)

4043 
(d)

5356 
(b) (d)

5251 
5052 (a) (b) 5356 

(d)
5356 

(a)
5356 

(a) (b)
5356 

(a)

5182 
5083

5183 
(d)

5356 
(d)

5356 
(d)

5183 
(d)

5454 5554 
(b) (d)

5356 
(b) (d)

5356 
(a)

5101A  6070 
6261  6060 
6463  6005 
6063  6082

4043 
(a)

5356 
(a) (b)

7017 
7020

5356 
(a)

Welding
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Time and money can be lost unless the manufacturer and users 
adopt a few simple procedures to protect the aluminium finish 
during processing, handling, storage and erection. 

Inspection of material
Upon receiving aluminium components, any paper wrapper
should be removed as soon as practical. If the aluminium is
protected by a removable coating such as PVC this should be left 
in place. It should, however, be inspected to ensure that there are 
no breaks or gaps.

Unloading and handling
Aluminium commodities are supplied as a finished or semifinished 
product. In many cases, they have a highly polished surface and 
need care in handling. The following simple precautions should be 
observed.
• 	� Do not drag of throw parts to the round, rather lift and carry
• 	� Avoid parts scraping each other or against other hard or sharp 

surfaces
• 	� When hoisting use slings to evenly distribute lifting stress, as 

this will avoid distortion
• 	 Do not permit sling hooks, wires or other handling

Storage on site
To maintain the best possible surface condition over long periods:
• 	� Unpack as soon as possible and within seven days of delivery
• 	� Oil the surface

• 	� Store - in a vertical position to allow unrestricted circulation of 
air over all surfaces (take care not to damage edges).

	 -	 in an enclosed area
	 - 	 away from direct air draughts
	 - 	� under conditions of controlled humidity and temperature
	 - 	� with filtration to eliminate chemically contaminated and 

dust laden air
	 - 	 away from contact with other material

Care in working procedures
Stubborn stains to aluminium surfaces are often caused by
splashing, spattering and run-down of cement, mortar, etc.
To avoid these it is recommended that:
• 	� Aluminium surfaces are protected through the application of a 

clear lacquer or oil before delivery on site
• 	� Aluminium installation work should be delayed as late as 

possible
• 	� All accidental splashing or mortar, plaster, concrete, paint or 

the wet preparations be wiped from the aluminium surface 
before they dry. Particular care should be taken when acid 
solutions are used to clean brickwork and masonry)

• 	� If the metal or its protective coating is splattered with acid, 
rinse all surfaces and hose out cracks and crevices thoroughly 
with water

	 �Note: When removing spatters of mortar and plaster these 
should be chipped off using a wooden and plastic scrapper. Use 
of metal tools may damage the finished aluminium surface.

International Alloy Designations and Equivalents

* Welding filler alloys

Aluminium 
Association (A.A.)

Obsolete 
System

British 
Standard Germany France Italy

1050A*

1080*

1200

1S

-

2S

1B

1A

1C

Al99.5

Al99.8

Al99

A5

A8

A4

AP5 
UNI14507

P-AP8 
UNI4509

P-APO 
UNI3567

3103*
4043* 
4047*

3S
33S 

-

N3
N21 
N2

AlMn
AlSi5 

AlSi12

A-M1
A-S5 

A-S12

- 
-

P-AS12 
GCN 

UNI3575

5056A*

5083
5154A*

A56S

D54S
54S

N6

N8
N5

AlMg5

AlMg4.5 Mn
AlMg3

A-G5MC

A-G4.5MC
A-G3C

P-AG5 
UNI3576

- 
P-AG3.5
UNI3575

5183*
5251

5356*
5454

5554*
5556A*

6061
6261

-
M57S

-
B53S
C53S
C56S
65S

D65S

-
N4

-
N51
N52
N61
H20

-

AlMg4.5 Mn
AlMg2 Mn0.3

AlMg5
AlMg2.7 Mn

AlMg3
AlMg5

-
-

A-G5MC
A-G2M

A-G5MC
A-G2.5MC

A-G3
A-G5MC
A-GSUC

-

- 
- 
- 
- 
- 
- 

AG1SC 
UNI6170

6063 

6351

50S 

B51S

H9 

H30

AlMgSi0.5 

AlMgSi1

A-G0.6 

A-SGM0.7

P-AGS 
UNI 3569 
P-AS1G 

UNI 3571

Storage and care
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GQEBERHA
Iggie du Preez - 082 965 2095

1 Newbolt Rd, Korsten, Port Elizabeth, 6014
PO Box 2046, Port Elizabeth, 6056

Tel: 041 409 6900
email: iggie.dupreez@macsteel.co.za

RICHARDS BAY
Elize Naidu - 082 555 2024

23 Brass Link, Alton, Richards Bay
PO Box 1549, Richards Bay, 3900

Tel: 035 751 3200
email: elize.naidu@macsteel.co.za

RUSTENBURG
Johann Claassen - 082 568 1447 

90 Dawes St, Industrial Sites, Rustenburg 
PO Box 1592, Rustenburg, 0300 

Tel: 014 596 9160 
email: johann.claassen@macsteel.co.za

SPRINGBOK
Otto Pretorius - 082 568 1482 

1793 Inry Street, Industrial Area, Springbok 
PO Box 265, Sprinkbok, 8240 

Tel: 027 718 1984 
email: otto.pretorius@macsteel.co.za

VAAL
Quintin van Vuuren - 082 568 9867 

17 Berry Rd, Roodekop, Germiston 
PO Box 123813, Alrode, 1451 

Tel: 016 986 9300 
email: Quintin.vanVuuren@macsteel.co.za

eMALAHLENI 
Tinus Jacobs - 082 568 1453 

4 Van der Bijl St, Meyersbank, eMalahleni 
PO Box 2386, eMalahleni, 1035 

Tel: 013 655 2200 
email: tinus.jacobs@macsteel.co.za

info@macsteel.co.za 

GAUTENG (Service Centre)
Uys Loubser - 082 555 8052 

17 Berry Rd, Roodekop, Germiston 
PO Box 123813, Alrode, 1451 

Tel: 011 861 5200 
email: uys.loubser@macsteel.co.za

DURBAN
Junaid Esoop - 082 556 4968 

10 Wiltshire Rd, Mariann Industrial Estate, Pinetown 
PO Box 3803, Durban, 4000 

Tel: 031 791 5000 
email: junaid.esoop@macsteel.co.za

CAPE TOWN
Warren Heyman - 082 568 1477

Steelpark, Symphony Way, off Robert Sobukwe Rd,
Belville South, Cape Town

PO Box 64, Sanlamhof, 7532
Tel: 021 950 5800

email: warren.heyman@macsteel.co.za

KATHU
Abre Pieterse - 082 557 2179

3 Jaspis St, Kathu Industrial Sites, Kathu
PO Box 1166, Kathu, 8446

Tel: 053 739 7300
email: abre.pieterse@macsteel.co.za

KLERKSDORP
Kobus Stoop - 082 552 2849

16 Chromium Rd, Uraniaville
PO Box 3047, Freemanville, 2574

Tel: 018 469 9400
email: kobus.stoop@macsteel.co.za

LEPHALALE
Henk Koen - 082 573 9383

14 Hendrik Pistorius St, Industrial Site, Onverwacht
PO Box 6923, Onverwacht, 0557

Tel: 014 763 7340
email: henk.koen@macsteel.co.za

https://www.facebook.com/macsteelservicecentres/
http://
http://
https://macsteel.co.za
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