
Insert Material –
Brass versus Stainless Steel
by Michael J. Pasko, Application Engineer
SPIROL International Corporation, U.S.A.

WHITE PAPER

Heat/Ultrasonic

Press-In

Moulded-In

Self Tapping

SPIROL manufactures all standard Inserts from 
brass, the accepted industry standard.  In the majority 
of situations brass will exceed the performance 
requirements of the application while providing the 
lowest installed cost solution.  This is mainly due to 
the thermal conductivity as well as the machinability of 
brass compared to other materials that are sometimes 
used for threaded Inserts.  

SPIROL has a broad range of Inserts for Plastics.

The thermal characteristic of brass 
enables the Inserts to heat 
up and cool down quickly 
during the installation 
process into moulded 
plastic parts.  For 
those Inserts that are 
installed with heat 
or ultrasonics, the 
fact that the brass 
Insert heats up 
quickly translates 
into faster 
installation time 
since the operator 
does not have to 
wait long for the Insert 
to reach the proper 
temperature to melt the 
plastic.  From a quality 
perspective, the fact that brass 
cools quickly means that immediately after 
the heat is removed from the Insert the plastic will start 
to coagulate which will secure the Insert in position and 
prevent it from “floating” within the hole.  Compare this to a 
steel Insert that takes significantly more time to heat up — 
the time it takes to melt the plastic and the total installation 
time is longer.  Since it also takes more time for steel to 
cool down, the Insert must remain stationary in the plastic 
part until the plastic has solidified enough to prevent it from 
moving around in the hole.

When it comes to machining, brass is much easier to cut 
than most ferrous materials.  Whereas brass and stainless 
steel generally cost about the same per pound in the “raw 
state”, it’s the significant increase in manufacturing time for 
stainless steel that drives up manufacturers’ costs.  The 
fact that stainless steel is much harder than brass also 
means that tooling must be replaced more often than when 
cutting brass.  

This also increases costs and “cuts” into manufacturing 
time on the machine.  Another significant advantage 
of brass is that the scrap that is generated during the 
machining operation can be sold back to the raw material 
supplier for about the same cost per pound as what it was 
purchased for in the raw state.  Therefore, a significant 
portion of the material cost is recovered; whereas steel 
scrap is basically worthless.

Though brass is an excellent choice for use in most 
components, there are instances where stainless steel 

may be required.  It is important to understand that all 
materials possess unique characteristics that must 

be considered when selecting an Insert.  A 
material that is functional in one environment 

may be problematic in another.  For 
example, brass and stainless steel are 
both corrosion resistant, yet each will react 
differently to various corrosive agents.  

This document will summarise the 
most common features and benefits 
of brass and stainless steel as well as 
outline some of their limitations.

Brass

Brass is an excellent 
material for use in most 

industrial and agricultural 
applications and typically 

offers the lowest cost solution:

Primary Features, Benefits, and Limitations of
       Brass

•	 Brass offers much better thermal conductivity than 
carbon or austenitic stainless steel.  In fact, brass 
is 2X as conductive as carbon steel and 15X as 
conductive as austenitic stainless steel.  As a result, 
it is the optimal material for heat and ultrasonic 
installation of Inserts and other turned products.

•	 Excellent thermal conductivity also translates 
into better positional accuracy of brass Inserts.  
Considering that brass cools quickly means that it 
can be “set” quickly and accurately in a component 
without fear that it will move within the plastic hole.  
On the contrary, a steel Insert must be braced within 
the molten plastic after it is put into position or else 
it will “float” out of position and compromise the joint 
integrity of the finished assembly.



•	 Brass is a much more efficient material to machine 
than stainless steel.  This decreases cycle time and 
lowers the cost of manufacture.  The machinability 
rating of brass grade C36000 is 100, and it is the 
material against which others are measured for 
efficiency.

•	 Brass scrap is more valuable than stainless steel 
scrap.  As a result, a larger percentage of material 
cost can be recovered after manufacture.

•	 Brass is excellent for use in hot and cold water 
industrial/residential systems including those 
carrying potable water.

•	 Brass is suitable for use in some marine 
environments including brackish and seawater 
with moderate currents.  Exposure to fast or higher 
velocity currents should be avoided.  If exposed 
to marine atmospheres brass will develop a 
protective green patina.

•	 Brass offers excellent performance in cryogenic 
applications, an important consideration as this 
makes it an alternative to 300 series stainless 
steel in some environments where it may not have 
been considered.

•	 Brass is typically useful in environments with 
exposure to mild alkaline solutions, though strong 
solutions such as hydroxides and cyanides should 
be avoided.

•	 Brass offers good resistance to corrosion in non-
oxidising acids, though oxidising acids should be 
avoided.

•	 Brass provides excellent resistance to corrosion in 
contact with petroleum products.

•	 Brass offers good strength and actually overlaps 
the tensile strength of 12L14 low carbon steel.  
When the strength of a threaded part must be 
improved, a simple increase in thread length is 
often adequate and the added cost of stainless 
steel can be avoided.

•	 Brass can be nickel plated to further reduce 
tarnishing and corrosion or to simply provide a 
‘silver’ finish.  Nickel finishes may also be useful if 
a hard wear surface is required.  Some examples 
of applications that are nickel plated for these 
purposes are door knobs, plumbing fixtures, 
gears, bearings.   pignons, les roulements.

Stainless Steel

Many varieties of stainless steel are 
available though 300 series, or austenitic 
stainless steel, is most comparable to brass 
in terms of those Insert applications where 
stainless is commonly used.  It is critical to 
understand that the properties of stainless 
steel vary dramatically from one alloy or 
family to the next, and it is difficult to make 
general statements regarding performance.  For this 
reason any request for stainless steel Inserts — and other 
special turned products — is evaluated through SPIROL’s 
Application Order process so that we can ensure that the 
material that is chosen is the best solution for the particular 
application.

Primary Features, Benefits, and Limitations of
Stainless Steel

•	 Stainless steel is more difficult to machine than 
brass and cycle times are much longer which 
increases cost significantly.  Tool life is also 
severely limited which further increases cost.

•	 Stainless steel scrap is not as valuable as brass 
scrap.  As a result there is a significant reduction 
in the percentage of material cost that can be 
recovered after manufacture.

•	 Stainless steel is 1/15th as conductive as brass.  
The most common methods of post-mould 
installation for Inserts and many turned products 
entails using heat and ultrasonics, so reduced 
conduction increases installation time and reduces 
assembly efficiency.

•	 Certain grades of stainless steel, such as 316, 
are superior to brass in more aggressive marine 
environments such as fast moving currents, but 
this may not apply to other grades.  Please note, 
the most common turning stainless, 303, offers a 
superior machining rating as compared to other 
300 series stainless steels because sulphur has 
been added.  However, sulphur also significantly 
decreases resistance to corrosion in seawater.  
Brackish or slow moving sea water may also 
increase crevice and/or pitting corrosion in various 
grades.

•	 Stainless steel offers excellent resistance to many 
acids and it can be passivated in either citric or 
nitric solutions.  Hydrochloric acids should be 
avoided. 

•	 Stainless steel, like brass, provides excellent 
resistance to corrosion in contact with petroleum 
products.

•	 Stainless steel can provide higher strength than 
brass dependant upon the grade/alloy.



Insert Installation Technology

As much as 75% of an Insert’s performance is the direct result of how well 
it was installed.  For those Inserts that are installed after the moulding 
process, SPIROL offers flexible, versatile solutions for Insert installation into 
thermoplastic and thermoset plastics.

Basic models include manual, semi-automatic and automatic machines.  
These standardised, time-tested, modular designs are robust, reliable and 
easily adjustable — allowing simple customisation to meet the specific 
needs of your application.

More than 80% of the components in the machines are pre-tested and 
production-proven standard items.  This translates into faster delivery, 
greater reliability and lowest cost for equipment of comparable quality.

The automatic machines are the ideal foundation for stand-alone systems 
and enhanced assembly systems.

Optional equipment and features include:
• 	 Pick and place systems
• 	 Rotary and linear part indexing
• 	 Part and Insert presence sensing
• 	 Torque monitoring for self-tapping Insert installation

SPIROL offers complimentary Application 
Engineering support!

We will assist on new designs as well as help resolve issues, and 
recommend cost savings on existing designs. Let us help by visiting 
Application Engineering Services on SPIROL.co.uk.

Quality Certifications:  
IATF 16949  •  AS 9100  •  ISO 9001  •  ISO 14001  •  ITAR Registered 
Nadcap Chemical Processing  •  Nadcap Nonconventional Machining
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•	 Certain grades of austenitic stainless steel such 
as 302, 304, and 316 are FDA approved for food 
contact and therefore a good choice for use in food 
and beverage applications.  303 is not approved 
for use in contact with food.

•	 Austenitic stainless steel provides higher service 
temperatures than brass.  However, it is important 
to note that the service temperature of the 
assembly is usually limited by the heat deflection 
temperature of the plastic host.  This is because 
the plastic would most likely melt before any metal 
Insert.
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