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Hard Tool Material Product

Safety Pamphlet / Cutting Tool Edition

1. Safety Notes

Below is an explanation of the items to be observed in order to prevent personal injury or property damage when using hard tool materials and products.
Carefully read the precautions within the text as well and use products correctly.

B Precautions are classified as follows.
All are important with regard to safety and must be observed.

é WARNING Incorrect handling may lead to death or serious injury [Example of pictorial displays]
on the part of the user. ® The © symbol indicates prohibition (do NOT do this).
ﬁ CAUTION Incorrect handling may lead to slight injury on the part of the
user or to property damage. 0 The 0 symbol indicates compulsion (you MUST do this).

2. Basic Characteristics of Hard Tool Materials

2-1. Understanding the Terminology in this Pamphlet
2-1-1. Hard tool materials
A general term for tool materials such as tool steel, high speed steel, cemented carbide, cermet, ceramic, CBN, polycrystalline diamond, etc.
2-1-2. Co-based hard tool materials
Hard tool materials containing 0.1% or more Co. WC-Co-based cemented carbide; cermet, CBN, polycrystalline diamond, etc. containing Co
2-2. Physical Characteristics
2-2-1. Appearance
Depends on the material. Ex: Gray, black, gold, etc.

2-2-2. Smell
Odourless

2-2-3. Hardness, specific gravity
Hardness and specific gravity of hard tool materials are displayed in Table 1.

Table 1 Hardness and specific gravity of hard tool materials

Hard Tool Materials Hardness (HV) Specific Gravity | | Hard Tool Materials Hardness (HV) Specific Gravity
Cemented Carbide 500 to 3000 9to 16 Polycrystalline Diamond 8000 to 12000 3to5
Cermet 500 to 3000 5t09 High Speed Steel 200 to 1200 7to9
Ceramic 1000 to 4000 2to7 Tool Steels 200 to 1200 7t09
CBN 2000 to 5000 3to5 (Diamond Electroplated Products) | 8000 to 12000 3to5

2-2-4. Constituents
Carbides, nitrides, carbon nitrides and oxides of W, Ti, Al, Si, Ta, B, and V, in addition to alloys containing Fe, Co, Ni, Cr, Mo and other
constituents.

3. Safety of Hard Tool Materials

Precautions for Handling Hard Tool Materials

- In order to prevent workplace accidents, occupational illnesses, etc., be sure to observe the Safety Notes in Table 2.
- Before use, read all of the Safety Notes and follow the directions for correct use.

- After reading, be sure to store the materials in a place where the users can read them at any time.

Table 2 Safety of Hard Tool Materials

/\WARNING

Hard tool materials with extremely high hardness are brittle and may break or scatter if forcibly tightened or subjected to impact, so handle with care.

Hard tool materials with specific gravity of 10 or above must be handled as heavy objects in the case of large products or quantities; handle with
care for their weight.

Engraving on hard tool materials with a laser, electric pen, electroplated grindstone, etc. may cause them to crack. Do not engrave on workpiece
parts or parts where stress is applied.

Hard tool materials may have different thermal expansion coefficients from general steel cases and holders, etc. As they may split or scatter during
hot-fit, cool-fit, or high-temperature applications, approach design and work with sufficient consideration.

Hard tool materials may split if temperature changes higher than their thermal shock resistance temperature are applied during brazing, etc. They
may also become dislodged or damaged if not brazed at a suitable temperature. Braze under appropriate conditions.

When repairing used hard tool materials, damaged or worn parts such as cracks developed in use must be thoroughly removed. Do not repair on
your own.

Hard tool materials generate cutting dust, etc. when cutting. The dust is toxic if swallowed or inhaled, so use local ventilation devices and wear
protective gear such as masks.

Hard tool materials generate cutting dust, etc. when cutting. The dust is dangerous if in contact with or adhered to eyes or skin, so make suitable
use of suitable protective gear such as protective glasses.

If cutting dust adheres to eyes or skin, wash with water. If the dust enters eyes or is swallowed in quantity, immediately see a specialist physician.

(10) Cobalt and other inorganic compounds are designated as specified chemical substances. Tools in normal use are exempt, but in workplaces

applying physical changes (material modification/product repair, etc.), their handling must comply with the Ordinance on Prevention of Hazards
Due to Specified Chemical Substances.

(11) For details of first aid, measures in case of fire, measures in case of leaks, precautions for disposal, etc., see the material (M)SDS and act accordingly.




Table 2 Safety of Hard Tool Materials (continued)

/N\CAUTION

N

(12) Hard tool materials without corrosion resistance may corrode due to liquids such as grinding fluid or lubricant, reducing their strength.

(13) The strength of hard tool materials may be drastically reduced if the surface shape is changed after grinding, so finish under suitable cutting conditions.

L

(14) When electrical discharge machining is applied to hard tool materials, minuscule cracks and affected zones may form on the surface, decreasing
the strength. In order to maintain the material's original properties, grind away the cracks or affected zones.

(15) Among hard tool materials, heat-treated tool steel and high speed steel will soften if heat above the tempering temperature is applied, possibly leading to insufficient strength, etc.
In particular, be careful of the heat generated during grinding, the brazing temperature, and the thermal effects of surface treatment, surface improvement, etc.

Table 3-1 Precautions on the Use of Cutting Tools: Cutting Tools Overall

Product Line

/\CAUTION

0 Countermeasures

General Cutting
Tools

(1) Incorrect use or inappropriate application conditions could result
in injuries caused by tool breakage or projectiles.

Refer to instruction manuals, catalogs, etc. and use within the recommended conditions.
Appropriately use safety covers, safety glasses and other protection measures.

(2) If there is a sharp increase in cutting force due to high impact loads or
excessive wear, injuries may result from tool breakage or projectiles.

Design tool changes appropriately and carry them out as planned.
Appropriately use safety covers, safety glasses and other protection measures.

(3) At high rotational speeds, injuries may result from tool breakage
if the cutter is not balanced or if there is runout vibrations.

Perform a dry run to ensure that there is no vibration or abnormal noises.
Appropriately use safety covers, safety glasses and other protection measures.

/I\CAUTION

® Countermeasures

(4) Chips may catch fire from sparks during machining or from heat
produced from breakage.

Do not use this product in places where there are highly flammable or highly explosive materials.
If non-water-soluble coolant is used, precautions against fire must be taken beforehand.

/\CAUTION

0 Countermeasures

(5) As the tools have sharp cutting edges, you may cut your hands
if they come into direct contact with the edges.

Appropriately use gloves and other protective gear, especially when
removing a product from its case or mounting it onto a machine.

(6) Scratches or splits in tools may lead to damage and scattering
during use.

Confirm before use that there are no scratches, splits, etc.

(7) Incorrect rotation directions risk damaged or scattered tools.

Confirm the rotation direction before use.

(8) Injuries may result from tool breakage if the rotating part (including
the machine tool jig) is not balanced or if there is runout vibration.

Conduct a trial run and check the balance.

(9) Insufficient tool retention risks damaged or scattering tools.

Use holders, etc., suited to the tools and machining details.
Fix the tools securely to the holders and prevent runout.

(10) Tools not held properly risks being dragged by the workpiece.
It also risks damaged or scattering tools or workpieces.

Make sure the workpiece is firmly held.

(11) Touching rotating tools or workpieces will lead to injury.

Never touch a rotating tool, workpiece, etc.

(12) Loose clothing risks being caught in machinery.

Wear closely fitting clothing.

(13) If abnormal vibration, etc., is generated during machining, immediately
stop work. Continuing machining risks damaged or scattered tools.

Eliminate the cause of the abnormality before resuming machining.

(14) Using damaged or seriously worn tools leads to damage or
scattering.

Exchange tools which have become dull.

(15) High-temperature chips or lengthy chips being discharged may
cause injuries or burns.

Appropriately use safety covers, safety glasses and other protection measures.
When clearing chips, stop the machine, use protective gear, and use a work
tool such as nippers or clippers.

(16) Both the tool and work material will heat up during machining.
Burns may occur if touched with bare hands immediately after
machining operations.

Appropriately use gloves and other protective measures, especially
when removing products from their cases.

(17) Burrs formed on the workpiece are sharp and may cause
injuries.

Do not handle with bare hands.
Appropriately use gloves and other protective measures, especially
when removing products from their cases.

Table 3-2 Precautions on the Use of Cutting Tools: Indexable Tools Overall

Product Line

/\WARNING

® Countermeasures

General Indexable
Tools

(1) If inserts or holder parts are not clamped properly, they may drop
off or be flung out during machining.

Do not use inserts or parts not specified by the manufacturer.

0 Countermeasures

Remove any foreign particles and clean all contact and clamping
parts before mounting the inserts.

Check that inserts and parts have been properly clamped for
mounting. Use wrenches provided for securing.

(2) The use of tools at high speeds is dangerous, as inserts may be
flung out due to centrifugal force.

® Countermeasures

Always operate within recommended conditions.
Regarding handling, refer to the instruction manuals, catalogs, etc.
and use with sufficient attention to safety.

(3) Using pipes to aid tightening may cause insert or tool breakage
as a result of over tightening.

0 Countermeasures

Do not use tightening aids such as pipes, etc.
Use the included wrench to tighten at suitable torque.




Table 3-3 Precautions on the Use of Cutting Tools: Rotating Tools

Product Line

/N\WARNING

0 Countermeasures

/N\WARNING

Rotating (1) Injuries may result from tool breakage or projectiles if there is Always obey the regulations specified for intended use.

Cutters rotational imbalance in the cutter, which is dangerous as it causes
wobbling or vibrations.

ACAUTION 0 Countermeasures ® Countermeasures
(2) As the cutters have sharp cutting edges, you may cut your Appropriately use gloves and When near the rotor, do not wear
hands if they come into direct contact with the edges, which is other protective measures, protective gear such as gloves
dangerous. especially when removing which may be snagged.
products from their cases.
Drills

0 Countermeasures

(3) When using rotary tools to perform drilling, chips may be flung
out at high speeds. Be careful, as the disc has extremely sharp
edges.

A safety cover must also be mounted on the chuck.
Appropriately use safety covers, safety glasses and other protection

measures.

ACAUTION

0 Countermeasures

® Countermeasures

(4) Drills with very small diameters have sharp tips and will prick the
fingers.
Surgery will be required if the drills break inside the finger.
Drills may also scatter shards when fractured, which is
dangerous.

Appropriately use gloves and
other protective measures,
especially when removing
products from their cases.

Do not use protective gear such
as work gloves near rotating
parts as they get snagged.

Table 3-4 Precautions on the Use of Cutting Tools: Brazed Tools and Others

Product Line

/N\WARNING

0 Countermeasures

Brazed Tools

(1) Tools that have been repeatedly brazed run a risk of breaking
easily while in use.

Do not use inserts which have been brazed more than once, as
their strength will be lowered. Do not use the product under high-

temperature conditions.

Others

/\CAUTION

0 Countermeasures

(2) Injuries may result from a dislodged insert or from tool breakage.

Ensure that tools have been properly brazed before use.

/N\WARNING

0 Countermeasures

(3) There is a danger of breakages and even injuries if machines and
tools are used for purposes other than their intended use.

Always obey the regulations specified for intended use.

5. Closing Notes

The content of this pamphlet covers only basic instructions for precautionary measures on health and safety. For other details, refer to the
relevant items on the (M)SDS.
With regard to legal requirements, refer to the relevant laws (Industrial Safety and Health Act/PRTR Act). Regarding the content of tool
instruction manuals and catalogs, contact Sumitomo Electric Hardmetal if anything is not clear.
Sumitomo Electric Hardmetal Corp. shall not be liable for any injuries sustained from any unauthorised modifications made to the original tool

specifications.

*The information in this safety pamphlet is current as of December 2024.






