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Is Cobalt Necessary for Stainless Steel? A China Top Metal
Cobalt Drill Bit Exporter Explains Material Compatibility

NS4

SRy
N

ST
TR -y

NS

— | \ L b-'
N Y
~

~S—
O
o
SN

| ——— N N

= () e EAERemR
=~

.

. r—
=

N

-

™ i
SN

-
S

~

]
T~
]

TR

-

=
.o

I i
_— T

[

/
J

> m‘ﬂ\; :

_.
o
e ]
=
o et
-
-
—
-
o
R

Danyang, Jiangsu Mar 6, 2026 (Issuewire.com) - The industrial processing of stainless steel
presents a formidable "performance wall" for many metalworkers and procurement professionals. While
stainless steel offers exceptional corrosion resistance and aesthetic appeal, its inherent mechanical
properties make it notoriously difficult to machine. High work-hardening rates and low thermal
conductivity often lead to rapid tool wear or catastrophic failure when using standard equipment. This
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challenge frequently sparks a critical debate in the global tool market: Is cobalt truly a necessity for
successful stainless steel drilling? As a recognized China Top Metal Cobalt Drill Bit Exporter,
Jiacheng Tools addresses this question by analyzing the metallurgical intersection of tool steel and high-
tensile workpieces. Understanding material compatibility is not merely a technical detail; it is a strategic
requirement for distributors who seek to provide reliable solutions to the aerospace, automotive, and
food processing industries.

Choosing the right tool requires a deep dive into how different alloys behave under the extreme heat and
pressure of the cutting zone. This guide explores the functional necessity of cobalt through an expert
lens, providing clarity on when and why specialized alloys are required to maintain production efficiency.

Question 1: Why do standard HSS drill bits often fail when encountering stainless steel?

To understand why standard High-Speed Steel (HSS) "strikes" or fails during stainless steel
applications, one must examine the physics of the cut. Stainless steel is a poor conductor of heat. Unlike
carbon steel, which allows heat to dissipate through the workpiece and the chips, stainless steel traps
thermal energy at the point of contact between the tool edge and the metal. This localized heat buildup
can reach temperatures exceeding 600 degrees Celsius in seconds.

Standard HSS tools, typically made of M2 grade steel, possess a specific "red hardness" limit. Once the
temperature surpasses this threshold, the cutting edge softens, a phenomenon known as plastic
deformation. Cobalt changes this chemical equation entirely. By acting as a stabilizing matrix, cobalt
raises the temperature at which the steel begins to soften. Jiacheng Tools specializes in HSS M35 and
M42 grades, where the addition of cobalt ensures that the drill bit maintains its structural integrity and
sharp edge even as the cutting zone glows red. Without cobalt, the friction generated by the tough,
"gummy" nature of stainless steel will dull a standard bit almost instantly, leading to increased thrust
requirements and potential breakage.

Question 2: Between 5% Cobalt (M35) and 8% Cobalt (M42), how should professionals choose
based on specific needs?

Material selection is rarely a case of "more is always better." Instead, it is a balance between hardness
and toughness. Professional exporters categorize cobalt tools into two primary grades to meet different
industrial demands. Jiacheng Tools provides a precise selection framework for its international partners
to ensure the tool matches the specific alloy being drilled.

For standard austenitic stainless steels, such as Grade 304, HSS M35 (containing 5% cobalt) is
generally the most cost-effective and efficient choice. M35 offers a significant increase in heat
resistance over M2 while retaining enough toughness to withstand the vibrations of manual or semi-
automatic drilling. However, when the application involves more demanding materials like Grade 316,
Grade 317, or Super Duplex stainless steel, the transition to HSS M42 (containing 8% cobalt) becomes
necessary. M42 reaches a higher Rockwell hardness (HRC), which is essential for penetrating metals
that exhibit extreme work-hardening. The trade-off is that M42 is slightly more brittle than M35.
Therefore, M42 is ideal for rigid, high-precision CNC environments where machine stability minimizes
the risk of lateral snapping. This level of professional segmentation allows distributors to provide tailored
advice to their clients, optimizing both tool life and project budgets.

Question 3: Beyond material composition, how does geometric design create a "cold cutting"
effect?
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While the alloy provides the foundation, the geometric design of the tool serves as the engine of
performance. Cobalt drill bits intended for heavy-duty metalworking often feature distinct modifications
that differ from general-purpose bits. A primary example is the use of the 135-degree split point.
Standard bits usually feature a 118-degree point, which is suitable for softer metals but tends to "walk"
on the hard surface of stainless steel.

The 135-degree angle provides a flatter profile that contacts more surface area immediately, enabling
the tool to be self-centering. This design, coupled with a "thick web" construction, increases the overall
rigidity of the drill. Jiacheng Tools also employs specialized precision grinding to achieve a "split point"
that reduces the length of the chisel edge. This modification significantly lowers the axial thrust required
to penetrate the material. By reducing the force needed to cut, the tool generates less friction and,
consequently, less heat. This synergy between M35/M42 metallurgy and advanced geometry creates
what engineers call a "cold cutting” effect, where the tool remains stable, and the workpiece remains
undamaged by thermal stress.

From Material Selection to Supply Chain Optimization

Solving the "performance wall" of stainless steel requires more than just a single high-quality tool; it
requires a manufacturing system that ensures every batch meets the same rigorous standards. For
global distributors, the challenge is finding a partner who can combine this technical expertise with a
stable, large-scale supply. Operating under a certified ISO 9001 quality management system, Jiacheng
Tools ensures that every cobalt drill bit undergoes strict raw material inspection, vacuum heat treatment,
and precision grinding.

A reliable partnership allows distributors to focus on market expansion rather than troubleshooting
quality complaints. Jiacheng provides comprehensive OEM and private label services, allowing brand
owners to offer customized sizes and high-performance coatings like Amber or TiN (Titanium Nitride) to
their local markets. These coatings further enhance the lubricity and wear resistance of the cobalt base,
providing an extra layer of protection against the abrasive nature of stainless steel. With 15 years of
export experience, the factory maintains clear communication and reliable production schedules,
ensuring that international partners have a constant supply of the tools needed for modern precision
engineering.

Strategic Collaboration for High-Stakes Machining

Is cobalt necessary for stainless steel? For any application where efficiency, accuracy, and tool
longevity are priorities, the answer is a definitive yes. While standard HSS bits may manage a few holes
in thinner sheets, they cannot compete with the thermal stability and edge retention of cobalt-enriched
alloys in an industrial setting. Choosing the right cobalt grade and geometric configuration is the most
effective way to overcome the mechanical challenges of tough alloys.

Jiacheng Tools remains dedicated to advancing the performance of HSS M35 and M42 tooling. By
combining metallurgical science with precision manufacturing, the company provides the technical
backbone for metalworking professionals worldwide. For distributors and industrial procurement
officers, selecting a partner who understands these material compatibilities is the first step toward
achieving operational excellence. As the global demand for stainless steel components continues to
rise, the role of high-performance cobalt drills will only become more vital.

To explore the full range of heavy-duty cobalt drill bits and discuss technical cooperation, please visit
the official website: https://www.jiachengtoolsco.com/.
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Media Contact

Jiangsu Jiacheng Tools Co. Ltd

e @jiachengtoolsco.com

+86 0511-86328169

Houxiang Fengyucun, Danbei Town, Danyang, Jiangsu,China
Source : Jiangsu Jiacheng Tools Co. Ltd
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