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Introduction

Asahi Diamond Industrial is one of the world leaders in Diamond tooling servicing the Engineering,
Construction and Mining sectors with high quality, reliable and cost effective products.

Technology advances are so rapid that one year old technology may be considered redundant. To keep
pace with these technological advances we continually develop and modify our high precision, highly
efficient tools, while promoting application development.

Used in a wide range of applications, Asahi tools are commonly used within the mining sector for drilling
and geotechnical operations where high quality and reliability is required. They play an integral role in
preventing excessive noise and protecting the environment. They are also used for dismantling buildings
and bridges, seismic strengthening, upgrading infrastructure, and processing of various types of stone.

Through a stable supply of raw materials and a constant development process, Asahi Diamond can
always guarantee stable, high quality products across the range.

Our Story

In 1947 Triefus Company Ltd. became a public company and its shares were quoted on the London
Stock Exchange. At this time there became an increasing awareness of the importance of Diamond tools
in the modern industrial world. An engineer was appointed to the team and following a small investment
Triefus and Company Limited commenced manufacturing single point Diamond dressers.

By 1949 a small manufacturing company was established which made its first take-over in 1952.
Expansion became rapid and profits grew. Also in 1949 a survey of Diamond tool and drilling potential
was undertaken in Australia. Sales of rough Diamond commenced in 1950 and a small manufacturing
plant was set up the following year. Similar plants were also established in other countries including
France and India.

World demand for industrial Diamond products increased dramatically and the close links already
established with industrial Diamond merchants and product manufacturers resulted in rapid growth for
the Triefus group. A particularly close association developed between the Triefus UK manufacturing
company and the Asahi Diamond Industrial Co. Limited, which had been established in Tokyo in 1937.
This close association was later expanded to include cross shareholdings and eventually led to Asahi
taking control of the Triefus Group in 1990.

Asahi Today

The Asahi group i s o nmanuatturerstokindwstoial Diantrsd prbdaatsgwdths an
enviable reputation for service and expertise.

Here at Asahi Australia we were manufacturing and marketing industrial Diamond products at our
principal office and factory located in Mona Vale NSW, a northern beaches suburb of Sydney, right up
until 2002. Sales Offices are still maintained at these premises with products now being sourced from
our Group Companies in Japan, France, South Korea, Taiwan and Indonesia. Our products and services
are used in various Diamond application areas for:

- Mining and Exploration
- Precision Engineering
- Construction Projects

All of our mining products are manufactured in our state-of-the-art Jakarta factory. This is where our first
factory was built in 1996, predominantly to supply and service the South-East Asian market.



Our Australian factory ceased production in 2002 and all our equipment and manufacturing expertise
was transferred to the Asahi Jakarta plant, who now produce our extensive range of mining and
exploration products that we supply globally. We are now in our third built factory in Jakarta having
grown out of the previous two and we have recently been quality accredited with ISO9001 Certification.

Our Promise to You

In addition to aiming to exceed your expectations we promise to offer our customers:

Service: A personalised service from your first point of contact - access to unparalleled advice from our
team of experts and products that are delivered on time.

Quality: Technologically advanced high performing products that are built to last.
Price: Exceptional prices on exceptional quality products.
Honesty: To deliver what we promise and to treat all our customers with honesty and integrity.

Short Facts

Global Head Office: Tokyo, Japan.
Number of employees: 2,147 worldwide.
Manufacturing countries: Japan, Indonesia, Taiwan, China and France

Global presence: Australia, Japan, Indonesia, Thailand, China, Taiwan, United States of America,
Europe, Russia, Mongolia, Singapore, Malaysia, Vietham, Cambodia, Philippines, South America,
South Africa, DK Congo, Myanmar and India.



Bit Selection Chart

. R(.)Ck Rock i Coloured T Ta
Rock Formations NI ESVERESS . . .
.. Hardness Series Series SEES
& Conditions
Tuff, Shale, Gypsum, Clay, 1
Potash, Talc, Soapstone, _
Coal, Rock Salt, Soft Highly Abrasive Soft
Sandstone, Calcite, Soft
Limestone, Amber 2 “
Marble, Schist, Limonite, 4 Yellow
Kimberlite, Dolomite, Slate, Soft to
Sandstone, Limestone, Medium Abrasive Medium 5
Weathered Granite, Siliceous | Gold |
Schist, Serpentine, Phyllites
6
Silver
7
Siliceous Volcanics, Hard 8
Schist, Hard Limestone,
Gneiss, Basalt, Andesite Medium to
Pegmatite, Granite, Medium Abrasive Hard
Gabbro, Anorthosite,
Amphilbolite, Norite, Diorite,
Magnetite, Hematite
9
10
Quartizite, Rhyolite,
Tonalite, Aplite, Gneiss, Low Abrasive Hard
Chert, Tactonite 11
12
Extremely
Hard 13
Ironstone, Quartz, Red Non Abrasive
Granite, Jasperlite, Saphire
14
Ultra Hard
15




Colour Series DriBits
Soft i Medium Grained Hard Rocks

The colour series of Asahi Diamond Drill Bits are designed for soft sedimentary to hard competent
igneous and volcanic rocks as shown below.

Very Coarse Grained, Abrasive Medium i Hard Component and Fine
or Fractured Rocks Medium to Fine Gradient Rocks
1 2 3 4 5 6 7 8 9
YELLOW
SILVER

Longest Life T Free Cutting

Most Free Cutting - Long Life

GREEN
Designed for extremely abrasive and broken formations particularly loose conglomerate, rubble and
manmade fill.

RED

Designed for soft to medium formations including sandstone, siltstone, shale, conglomerate and
tuffaceous zones. A widely used general purpose Bit where high Bit loads may be required.

YELLOW
Generally used in medium to hard broken formations including pegmatite, weathered granite and
epithermally altered volcanics.

GOLD
Suitable for a variety of medium, hard and weathered formations.

Specifically designed for use in concrete, including concrete with reo.

SILVER
Suitable for medium to hard moderately abrasive formations where a softer matrix Bits tend to glaze.

Ideal for metamorphic volcanic such as schist or gneiss and some andesites and basalts.

BLUE
Designed for coring hard competent volcanic and igneous formations particularly where higher rotational
speeds and reduced Bit weight is available.

Works well in fine T medium grained granite, dolerite, some basalt and various porphyries.

T8X

This series of Bits incorporates the latest innovations in coated synthetic Diamond. They are distributed
in a strong matrix that Diameoad, sbsitpsemat eneui@pultlo oet
spent or flattened Diamonds in hard rock drilling applications.

This series shows significant improvements in both Bit life and penetration.
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NOTE: The TA series of Drill Bits are subject to a separate data sheet.

TA Series Drill Bits

Hard i Super Hard Rock

The TA range of Drill Bits are designed for hard to super-hard and medium to ultra fine grained rocks
and have been developed using data collected throughout Australia and South East Asia.

They have now been used in almost every major Australian mining and exploration centre under a
variety of cutting conditions with varying penetration rates.

The combined increase in a Bit life and penetration rate achieved with TA series Bits has resulted in
HIGHER RIG PRODUCTIVITY and lower cost per meter drilled.

Hard Medium Grained or Fractured Rock m—— Hard Medium Grained or
Fractured Rock

TA130

TA150
These Bits are an advantage in hard ground where low machine torque / horsepower is being used.

Longest Life i Free Cutting

Most Free Cutting - Long Life

Benefits

1 The TA Series are free cutting long life Bits.

1 Weight and RPM should be varied according to the degree of difficulty in drilling.

1 Because these Bits are so free cutting, machine wear and tear and fuel costs are reduced.
1

Provided the correct Bit is selected for the ground conditions encountered little or
will be required.

NOTE: The TA series of Drill Bits are subject to a separate data sheet.
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Impregnated Diamond Drill Bit Selection

| 2f 2dNBRcac¢ s ¢ { SBNIS G a
The selection of the optimum Bit for anticipated ground conditions requires careful consideration.

While Bit life is an important factor, data can be provided to show that penetration rate may be a more
important consideration.

To optimize, the drilling economy RPM and feed rate should be balanced to suit the rock type being
drilled.

RPI/RPC Index

The RPI index is the number of Bit revolutions per inch of penetration.
The RPC index is the number of Bit revolutions per cm of penetration.

RPI (RPC) = The RPM on your drill string divided by your penetration
in inch/min (cm/min).

Example:

1000 RPM =+ 5in/min = 200 RPI
1000 RPM = 10cm/min = 100 RPC

It is recommended that to keep the Bit open while still maintaining good Bit life, an RPI of 200-250 or
RPC of 80-100 should be aimed for.



Parameters for the use of Drills Bits

1. Rock Drilling Characteristics

Strength and Fracture Toughness

The two main criteria of how easily a rock can be drilled are its strength and its fracture toughness.
Described another way, this criteria reflects how easily a crack can be induced in a rock and how easily
that crack may be induced to propagate.

From the description available of igneous, sedimentary and metamorphic rocks it can be seen that rock
strength depends on the mineralogical make up of the rock, for example, sandstone with a high quartz
content and cemented together with calcite has a low strength, because the calcite that bonds the grains
together is weak, whereas granite which has far less quartz has a high strength because it does not
have a continuous weak phase, as does sandstone.

Quartzite may have a higher strength than either sandstone or granite because it is all quartz. It does
however have lower fracture toughness because there is a continuous medium, the silica cement, in
which cracks can propagate.

Granite is made up of inter-grown crystals, with no continuous medium and any fracture, in
consequence, has to keep crossing crystal boundaries.

Basalt has a much higher fracture toughness, because the inter-grown crystals are so much smaller and
a propagating fracture meets crystal boundaries more often.

Abrasives

Rock abrasiveness is a rock property that is important in drilling with Diamond Bits. The abrasiveness
can affect both penetration rate and the life of the Bit.

The abrasiveness of a rock is controlled by its mineralogical make up, so that a rock containing soft
minerals will be less abrasive than a rock containing hard minerals.

Hardness of minerals is measured by the ability of one mineral to scratch another. This is measured as
MOHSs Hardness Scale.

In simple terms the harder the constituent of the rock the more abrasive it will be, regardless of its
strength.

Of common rock forming minerals, quartz is rated as being hard, so that rocks containing large
guantities of quartz will be abrasive. For example sandstone containing 60% quartz is far more abrasive
than basalt, which is composed principally of feldspar even though basalt is harder than stronger than
sandstone.

From knowledge of the mineralogy and the mode of rock origin of a rock, it is often possible to determine
how well a Bit will drill but not how far it will drill.



2. Theoretical Cutting Action of a
Diamond Bit

Much test work has been carried out to try and determine precisely what happens when Diamonds are
cutting rocks in order to try and establish the main parameters that affect successful drilling.

The two most widely accepted theories generated by these studies can be summarised as follows:

2.1 Ploughing Theory

The Diamond makes an impression into the rock when moved.

After initial failure of the rock, Diamond penetration takes place causing the Diamondt o fApl ough o
rock and the rock is broken by a shearing action.

Load

/ Rock Removal

Direction

2.2 Cutting by Crack Propagation

To drill a particular rock the stress level beneath the Diamond must exceed the strength of the rock,
which forms cracks when this is achieved. The crack field becomes larger as the load is increased.

Load

l

Wear Flat

Crack Propogation




The performance of the Diamond is directly related to the wear flat area generated on the Diamond face.

With new sharp Diamonds, the area in contact with the rock is small so that the load required is small.
As the Diamonds wear the contact area increases so the load has to increase.

This relationship between the contact area (wear flat area) and the Bit load finally reaches a point where
the load is not sufficient to permit drilling to continue, as the Diamonds are worn flush with the matrix.

With Surface Set Bits, it can be seen that the contact area increases as drilling progresses and the

Diamonds weatr.

With Impregnated Bits, as the matrix strips away and exposes new Diamonds, the total wear flat area
remains reasonably constant and does not increase as it does with Surface Set Bits.

The following diagram illustrates this point:

Surface Set Bit

\
/// \
‘> \
A3 \
A2 \o j
A1 ™ P

Area “A” Increases

Wear Flat

Area “A”
Increases

Impregnated Bit

tedEen | A3
IR A2
?::’.:gg.t.;:? A‘|

Area “A” Remains the same



3. Surface Set Bits

Surface Set Bits are characterized by a single layer of Diamonds set on the working face of the Bit in a
specific pattern.

A wide range of standard Bits are manufactured by Asahi.

These include a variety of Bit profiles, Diamond grades and Diamond sizes designed to provide the most
efficient cutting for the formation being drilled.

Surface Set Bits can be used to drill the entire range of rock formations, although advances in
impregnated Bit technology means they are much more effective in harder formations.

Surface Set Core Bits
(Internal and Face Discharge)

[.D. Gauge

0.D. Pilot |
\\ _ /

Steps o

Waterway

I.D. Kickers ®
(Gauge Protection) X

0O.D Kickers

Flushing Hole (Gauge Protection)

Internal Machining

To suit Core Lifter Case Shank

Thread to
Suit Reamer

Waterway

O.D. Gauge
T



Drilling with Surface Set Bits generally continues until a substantial increase in required Bit weight
indicates that the Diamonds have become #Abl unt 0 Bdto bebpullekand either e q u i
discarded or returned to the manufacturer for salvage.

There are a number of variables that are generally considered when determining a particular Surface
Set Bit design. These are:

Diamond size
Diamond quality
Diamond distribution
Diamond shape
Diamond quantity
Diamond protrusion
Face design

=A =4 =4 4 4 -4 4

All are important but Diamond quality will be a significant factor in the initial price of the Bit, the life of the
Bit and therefore the cost per meter drilling.
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