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1) BlueScope Corporate Information
2) Introduction of Coated Steel
3) Type of Coated Steel for Roofing / Wall Cladding Application

oMetallic Coated Steel & Case Study  
oPre-painted Coated Steel & Case Study

4) Contribution to Green Building Index (GBI) requirements
oRecycled Content Material (MR2)
oGreenery & Roof (SM12)

5) Installation Do’s and Don’ts
oSwarf staining
o Incompatible material 
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Only For Internal Training Use

Corporate Information
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NS BlueScope Malaysia
Introduction

• Formerly known as BlueScope Steel Malaysia Sdn. Bhd.*
• Began coil coating operation since 1996 with Coil Painting Line (CPL) and followed by

Metal Coating Line (MCL) in 1997 to supply coated steel for domestic market.

* Part of NS BlueScope Coated Products since 28th March 2013, a 50-50 joint venture
between BlueScope Steel Limited (BSL) ‘s building products in ASEAN and U.S. with Nippon
Steel and Sumitomo Metal Corp (NSSMC)

MCL ~150,000 MT per annum
CPL ~ 75,000 MT per annum    
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NS BlueScope Malaysia
Corporate Product Brands

• The only local manufacturer of both ZINCALUME® and TRUECORE® aluminium / zinc
alloy coated steel and Clean COLORBOND® pre-painted steel.
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NS BlueScope Malaysia
Product Identification and Traceability
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NS BlueScope Malaysia
Certification

• Accredited with ISO 9001 (Quality Management System) and
ISO 14001 (Environmental Management System) since 2002.

• Products are certified to AS 1397 & MS 1196 (metallic coated
steel); AS/NZS 2728 & MS 2383 (prepainted steel).

• Products are recognized for its green attributes by SIRIM Eco-
Label, SGBP certification, listed in Green Pages Malaysia
(GPM) for GBI credit guide, as well as MyHijau.

• Products comply to Act 520, certified by CIDB PPS.
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• Our research and development is supported by BlueScope’s Product Innovation and 
Technology (PIT), a dedicated research team based in Port Kembla, Australia.

• Over the past 50 years, PIT has made significant achievements in the adoption and 
refinement of technology in producing coated steel and the continuing improvement of 
coated steel’s performance.

BlueScope’s Product Innovation and Technology (PIT)
Introduction
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Only For Internal Training Use

Introduction of Coated Steel
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Upstream Process
Steel Making / Hot Rolling / Cold Rolling

1

Iron Making 
(Blast Furnace)

1 Steel Making 
& Casting

2

2

Hot Rolling 
(HRC)

3

3

Cold Rolling 
(CRC)

4

4

2
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Midstream Process
Continuous Hot Dip-Galvanizing / Coil Painting

• Coated steel is a flat steel strip which went through a continuous coating process.

1. Cold Rolled Coils 
(CRC)

2. Continuous Hot Dip-Galvanizing

4. Continuous Coil Painting

If required pre-finished (paint)

3. Metallic Coated Steel

5. Pre-painted Steel
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Downstream Process
Roll Forming

• These coils will be delivered to roll-formers to roll-formed into various profiles (roofing 
/ walling sheets) before supplied to project site: 

7. Roll-formed profiles 
supplied into Project5. Pre-painted Steel

6. Roll-forming Process 
(Roof / Walling Profiles)
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Introduction of Coated Steel
Product Application

Roofing Walling Trusses

Ceiling

Door Frame

Shutter DoorsSandwich Panel

Rain Water GoodsLouvers
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Introduction of Coated Steel
Thickness 

APT TCT=> Roll Formed Profile’s 
Strength / Rigidity

BMT : Base Metal Thickness
TCT  : Total Coated Thickness
APT  : After Painted Thickness
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Introduction of Coated Steel
Base Metal Thk (BMT) / Total Coated Thk (TCT) / After Painted Thk (APT)
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Introduction of Coated Steel
Base Metal Thk (BMT) / Total Coated Thk (TCT) / After Painted Thk (APT)
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Introduction of Coated Steel
Thickness 

ZINCALUME® AZ150 
0.42mm BMT + 0.05mm Alloy Thk. 

= 0.47mm TCT

ZINCALUME® AZ150 
0.48mm BMT + 0.05mm Alloy Thk. 

= 0.53mm TCT

0.48mm BMT
0.42mm BMT     
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Introduction of Coated Steel
Thickness 

Q: Which give you the coated steel strength, 
BMT or TCT?

=> Roll Formed Profile’s 
Strength / Rigidity
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Introduction of Coated Steel
Thickness 

• Avoid using Total Coating Thickness (TCT)
• It is important to specify thickness with Base Metal Thickness (BMT) 

since the roll-formed profile’s strength is calculated using BMT.
• According to AS 1445 (corrugated profile) the minimum BMT of G550 

steel grade for roofing sheet is 0.42mm BMT. The wall cladding is 
0.35mm min.
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Only For Internal Training Use

Coated Steel for Roofing / Wall 
Cladding
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Coated Steel Used For Roofing / Wall Cladding
Type of Coated Steel

Metallic Coated Steel 
(Bare Finished)

Coloured Steel 
(Painted Finished)
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Metallic Coated Steel
Introduction

Metallic Coated Steel AZ-Type (e.g. ZINCALUME®) Z-Type (Galvanized)

Coating Composition 55% Aluminium, 43.5% Zinc, 
1.5% Silicon

~ 99.8% Zinc

Appearance Fine and consistent spangle size Large spangle size

Standard AS 1397; MS 1196 AS1397; MS 2384
Typical Coating Class AZ150 Z120, Z150, Z180, Z220, Z275

Source: BlueScope Literatures and ASM Handbook, Volume 5: Surface Engineering – Continuous Hot Dip Coatings 
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Outdoor Exposure Test Sites
Measuring Actual Product Performance (Corrosion Resistance)

Bellambi Point

• Located less than 50m from breaking surf.
• Classified as an ISO 9223 C4 site. 
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Corrosion Performance
After 5 Years Exposure at Severe Marine (Bellambi Point, AS/NZS1580 457.1)

Galvanized Z275 – 275g/m2

ZINCALUME® AZ150 – 150g/m2

Galvanized Z180 – 180g/m2

Source: InterZAC08, Corrosion Performance of Low Coating Mass 55%Al-Zn Coated Steel in Australia and South East Asia
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Corrosion Performance
After 12 Years Exposure at Severe Marine (Bellambi Point, AS/NZS1580 457.1)

*Source: BlueScope Literature

Galvanized Steel 
(Z275 – 275g/m2)

ZINCALUME® Steel
(AZ150 – 150g/m2)
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Metallic Coated Steel
Corrosion Protection

AZ-Type (e.g. ZINCALUME®) Z-Type (Galvanized)
Sacrificial & Barrier Protection Sacrificial Protection

Microscopic view of AZ-Type after weathering

• Has better sacrificial protection in the 
early stages.

• But once the zinc is gone, corrosion of 
the steel substrate proceeds i.e. 
continue to corrode the entire sheet

Microscopic view of Z-Type after weathering

• Has superior barrier protection
(insoluble aluminium oxide layer)
with the aluminium-rich phases slowing
corrosion.

• The rust should stop when it comes
in contact with aluminium alloy.
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Metallic Coated Steel
Corrosion Protection 

Source: ASM Handbook, Volume 5: Surface Engineering
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Metallic Coated Steel
Corrosion Protection – Cut Edges

Z-Type

ZA-Type

AZ-Type

Source: ZAC Association

• AZ-Type alloy coated sheet shown superior cut edge protection than 
galvanized sheet for narrow thickness (less than 1.5mm BMT)
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Metallic Coated Steel
Case Studies #1 

After 10 years (severe marine environment)

74meter
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After 30 years (light industrial environment)

Metallic Coated Steel
Case Studies #2

No sign of corrosion or cut edges corrosion
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Metallic Coated Steel
Expected Lifespan

Q: Which product (ZINCALUME® or 
Galvanized) provides longer lifespan?
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What’s should be specified in Bill of Quantity (BQ)?
Metallic Coated Steel

• Specify product which has better corrosion resistance e.g. ZINCALUME® steel 
instead of galvanized steel.

Galvanized Steel 
(Z275)

After 20 years
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Prepainted Steel
Introduction
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Prepainted Steel
Introduction

1mil = 25.4micron

• Resin : Forms most of the paint and holds (binds) additives and pigments
• Pigments : Can provide the colour, opacity to UV light, corrosion resistance etc.
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Paint Formulation
Pigment

Inorganic
• Synthetic or naturally occurring
• Dull colour range
• Good chemical resistance
• Excellent long term durability (UV 

resistance)
• The cost is higher than organic colorants
• Used in Clean COLORBOND® steel

Organic

Organic
• Synthetic 
• Good colour range (bright colour)
• Show poorer durability (limited UV 

& heat resistance)
• Lower cost
• Not used in Clean COLORBOND® 

steel unless otherwise required to 
meet required colour shade. 
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Paint Formulation
Pigment

IB10176 IB10177

After 5 years at Allunga, Australia

Inorganic Pigment
E ~ 7.5

Organic Pigment
E ~ 18

Before 
Exposure

After 
Exposure
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Paint Formulation
Resin

• Product attributes of different resin (paint system) used for pre-painted product:

Properties Standard 
Polyester SMP

Super Polyester
(Clean COLORBOND®)

PVDF 

Flexibility Good Fair Good Best

Resistance to 
chalking Good Good Very Good Best

Colour retention Good Very Good Very Good Best

Gloss retention Good Good Very Good Best

Dirt Resistance Poor Fair Best Best

Cut Edge Corrosion  
(ZINCALUME® 
substrate)

Best Best Best Good

SMP: Silicone-modified polyester                           PVDF: Fluorocarbon or Polyvinylidene Difluoride
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Paint Formulation
Polyester resin 

• Product using Super Polyester paint showed better colour durability compare to 
standard product.

BlueScope, Kapar (Open Rack) ~ 10 years

PPGI (K0017 / 00)

Clean COLORBOND® M0065/03Control
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Paint Formulation
PVDF resin 

• Typical paint system used for pre-painted product:

Properties Standard 
Polyester SMP

Super Polyester
(Clean COLORBOND®)

PVDF 

Flexibility Good Fair Good Best

Resistance to 
chalking Good Good Very Good Best

Colour retention Good Very Good Very Good Best

Gloss retention Good Good Very Good Best

Dirt Resistance Poor Fair Best Best

Cut Edge Corrosion  
(ZINCALUME® 
substrate)

Best Best Best Good

SMP: Silicone-modified polyester                           PVDF: Fluorocarbon or Polyvinylidene Difluoride
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Paint Formulation
PVDF resin 

• Only 70/30 Polyvinylidene Difluoride (PVDF) / Acrylic blends* paint system
provides supreme colour durability.

*Source: Kurt Wood, Akira Tanaka, Min Zheng and Dana Garcia; 70%PVDF Coatings
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Paint Formulation
PVDF resin 

Severe UV Environment after 10 years at Rockhampton (AS/NZS1580 457.1)
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Paint Formulation
Cut Edge Corrosion Resistance

• Typical paint system used for pre-painted product:

Properties Standard 
Polyester SMP

Super Polyester
(Clean COLORBOND®)

PVDF 

Flexibility Good Fair Good Best

Resistance to 
chalking Good Good Very Good Best

Colour retention Good Very Good Very Good Best

Gloss retention Good Good Very Good Best

Dirt Resistance Poor Fair Best Best

Cut Edge Corrosion  
(ZINCALUME® 
substrate)

Best Best Best Good

SMP: Silicone-modified polyester                           PVDF: Fluorocarbon or Polyvinylidene Difluoride
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Paint Formulation
Cut Edge Corrosion Resistance (Marine Environment)

• Using PVDF finish with metallic coated steel substrate (AZ-type or Z-type) will have 
high risk of undercutting corrosion due to impermeable characteristic of PVDF.

• We don’t recommend using such coated steel if located less than 1km from 
marine environment or 2km from heavy industrial environment. 
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Paint Formulation
Cut Edge Corrosion Resistance (Marine Environment)

(AZ150 + PVDF)
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Paint Formulation
Cut Edge Corrosion Resistance (Marine Environment)

(Z275 + PVDF)
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Paint Formulation
Cut Edge Corrosion Resistance (Marine Environment)

• We are recommending pre-painted coated steel using polyester (e.g. Clean 
COLORBOND® ULTRA) instead PVDF finish for marine environment because 
polyester paint has better edge corrosion performance.

Labuan Jetty in Clean COLORBOND® ULTRA steel
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Labuan Jetty in Clean COLORBOND® ULTRA steel (After 10 years)

Prepainted Steel
Case Studies #1
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Prepainted Steel
Case Studies #1

Labuan Jetty in Clean COLORBOND® ULTRA steel (After 10 years)
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Prepainted Steel
Case Studies #1

Labuan Jetty in Clean COLORBOND® ULTRA steel (After 10 years)
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Prepainted Steel
Case Studies #2

90meter
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Prepainted Steel
Case Studies #2

Damai Beach Resort , Kuching (After 29 years)
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Paint Formulation
Dirt Resistance

• Typical paint system used for pre-painted product:• Typical paint system used for pre-painted product:

Properties Standard 
Polyester SMP

Super Polyester
(Clean COLORBOND®)

PVDF 

Flexibility Good Fair Good Best

Resistance to 
chalking Good Good Very Good Best

Colour retention Good Very Good Very Good Best

Gloss retention Good Good Very Good Best

Dirt Resistance Poor Fair Best Best

Cut Edge Corrosion  
(ZINCALUME® 
substrate)

Best Best Best Good

SMP: Silicone-modified polyester                           PVDF: Fluorocarbon or Polyvinylidene Difluoride

    
  P

AM M
em

be
rs 

(C
op

yri
gh

t R
es

erv
ed

)



53

Paint Formulation
Clean Technology

• Product using Clean Technology showed better dirt staining resistance compare to 
standard product.

X – Clean COLORBOND® 
O – Without Clean Technology 

O                  X O                  X

Dirt Staining Test 
(S’pore) ~ 51 months
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Paint Formulation
Clean Technology
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Prepainted Steel
Case Studies:

• Product claims to offer dirt staining resistance but fail to perform!

Competitor 

Source: BlueScope Report (Ref: CPA 424) 

After 11 months at Singapore (Dirt Staining Test Site)
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Prepainted Steel
Case Studies:

• Product claims to offer dirt staining resistance but fail to perform!
Competitor 

Source: BlueScope Report (Ref: CPA 425) 

After 11 months at Singapore (Dirt Staining Test Site)
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Only For Internal Training Use

Green Building Index (GBI)
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Green Building Index (GBI)
Applicable GBI credits

• MR2: Recycled Content Materials          
• SM6 / SM12 / SM14: Greenery & 

Roof*
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Green Building Index (GBI)
MR – Materials And Resources
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Green Building Index (GBI)
MR2 – Recycled Content Materials
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Green Building Index (GBI)
MR2 – Recycled Content Materials
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Steel Pathway
From Raw Material to Finished Steel Products (Main Process)

Coated Steel
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Green Building Index (GBI)
MR2 – Recycled Content Materials

SIRIM Eco-Label
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Green Building Index (GBI)
SM – Sustainable Site Planning & Management

    
  P

AM M
em

be
rs 

(C
op

yri
gh

t R
es

erv
ed

)



65

Green Building Index (GBI)
SM12 – Greenery & Roof 

Use material with high SRI (> 78) for 
low pitch (<9.5°)
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Green Building Index (GBI)
SM12 – Greenery & Roof 
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Installation – Do’s / Don’ts 
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i. Delivery & Handling
ii. Care & Storage Prior To Installation 

(TB-7) 
iii. Cutting Sheet On Site (TB-5 / TB-13)
iv. Cleaning Up – Swarf Staining (TB-5)
v. Compatibility (TB-8 / CTB-9/ CTB-12) 
vi. Fasteners (TB-16) 
vii. Detergent & Cleaners (TB-4)
viii. Scratches, Cut Edges Corrosion & 

Touch-Up Paint (TB-10/TB-2) 
ix. Water Ponding 
x. Immersion (CTB–16) 
xi. Contact with Mortar 
xii. Sealants (TB-9)

The Do’s and Don’ts
Impact To The Life Of Your Metal Roofing
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1. Swarf Staining 3. Touch-up / Over-painting

2. Scratches 4. Incompatible Material

The Do’s and Don’ts
Impact To The Life Of Your Metal Roofing
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1. Cutting Sheet On Site (TB-5 / TB-13)
• When cutting roof sheeting with power saw, care 

should be taken to protect material from swarf.
• Whenever possible, cutting should be done on 

ground and not over coated materials. 
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• Swarf are steel debris from cutting or discarded steel objects which corrode and
cause rust stains (swarf staining). These stains often mistaken for early sign of
corrosion.

1. Cleaning Up – Swarf Staining (TB-5) 
A steel debris from cutting?
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1. Cleaning Up – Swarf Staining (TB-5) 
Only occurred on coated steel sheets? 

• Swarf staining can occurred on any type of material.

Polycarbonate skylight sheet 

Coated steel sheet 
Swarf staining on both skylight 

and roofing sheet
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1. Cleaning Up – Swarf Staining (TB-5) 
How to prevent? 

• In the event that swarf is produced, it should be removed before staining occur.
• Inspection of the job should be made after two weeks when the swarf started to rust.
• Prevention of swarf staining is the responsibility of the installer (roofer, steel works 

fabricator etc.) and trades working in the vicinity
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1. Cleaning Up – Swarf Staining (TB-5)
How to remove? 

• Brush the affected area with stiff bristle brush / Scotch Brite Pad (DON’T USE 
STEELWOL) to dislodge swarf particles. 

• Never use abrasive (e.g. sugar soap) or solvent type cleaners (turpentine, petrol, 
kerosene, paint thinners). 
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1. Cleaning Up – Swarf Staining (TB-5) 
How to remove? 

• By washing with a mild household detergent and 
water. Then hose down with fresh water to remove 
detergent’s residual.  

• If the coating is severely damaged by swarf corrosion, 
the affected area should be replaced.

Before Cleaning After Cleaning
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1. Cleaning Up – Swarf Staining (TB-5)
Case Study: 

    
  P

AM M
em

be
rs 

(C
op

yri
gh

t R
es

erv
ed

)



77

2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
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2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
Fastener Selection for Roofing / Walling
A) Stainless steel fastener causes bi-metallic corrosion reaction

B) Non AS3566 Class 3 or Class 4 fasteners showed early sign of corrosion attack
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Direct contact with CopperWater-run off from Copper

2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
Lightning Arrestor
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2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
Case Study – Lightning Arrestor / Tape (After 4 years)
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Water-run off from copper tape (after 4 years)

2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
Case Study – Lightning Arrestor / Tape (After 4 years)

    
  P

AM M
em

be
rs 

(C
op

yri
gh

t R
es

erv
ed

)



82

Contact with aluminium lightning arrestor / tape after 10years

2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12) 
Case Study – Lightning Arrestor / Tape (After 10 years)
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2. Incompatible Material (TB-8 / TB-16/ CTB-9/ CTB-12)
Flashing / Capping

• We recommend flashing / capping should be made from the same material as the 
cladding to achieve long lasting consistency.

Galvanized 
Flashing
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Installation Do’s and Don’ts  
Inspection Checklist

    
  P

AM M
em

be
rs 

(C
op

yri
gh

t R
es

erv
ed

)



85

Roofing / Wall Cladding
Preventative Maintenance

• If the project site is located next to
shoreline and may have strong wind.
This means salt deposits or corrosive
substance may stay at unwashed area.

• Potential risk of premature corrosion is
unwashed area.

• Recommending regular maintenance
e.g. hosing or washing with fresh clean
water as per TB-4, 6 months intervals.
Such practice is able to minimize
corrosion effects at unwashed area.

• Compatible materials i.e. fasteners
shall be AS3566 Class 4 if less than
400m from marine (not stainless steel)
and using aluminium lightning arrestor
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Roofing / Wall Cladding
Preventative Maintenance - Impact of Washed versus Unwashed Area*

• Higher corrosion rate if corrosive particles (e.g. salt deposits) does not get washed
off by rainfall when the coated steel is sheltered (unwashed area*)

*Recommended regular & periodical wash 
down maintenance with fresh water or 
pressure clean (20MPa)
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Only For Internal Training Use
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Only For Internal Training Use

Question & Answer

JACK CHUM (+6012-326 1985)

E-mail: pakkuan.jackchum@bluescope.com

Web: www.bluescope.com.my
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