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Material Comparison Chart 
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Carbon Chrome Alloy 
General Information 

This is an oil-hardened steel, which is universally used by the ball and roller bearing industry. The steel has high 
hardness and good resistance to deformation with excellent wear resistance. Usually vacuum degassed and uniformly 
through hardened in atmosphere controlled electric furnaces. 
 

International Equivalents 

AISI 52100, EN31, JIS G4805 SUJ2, Wks 1.3505 
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Low Carbon Steel (Case Hardened) 
 

General Information 

Balls of this type are generally used in applications where there are only moderate loads and slow rotating parts, for 
example Castors, Conveyors and non-precision bearings. There is a significant price saving compared to High Carbon 
Chrome balls. 

The main feature of this type of ball is the Carburised case with a soft core giving resistance to shock loads, good load 
carrying ability and excellent resistance to surface wear.  
 
 

International Equivalents 

AISI 1010, JIS SWRM 12, EN32 ASTM A/29, Wks 1.0010 
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High Carbon Steel (Through Hardened) 
 

 

General Information 
Balls of this material have the advantage of being through hardened to HRc 60 min and will take higher loads and 
provide longer life than case hardened carbon balls, for such applications as the cycle industry, and yet remain 
substantially cheaper than balls manufactured from high carbon chrome alloy steel. 
 

International Equivalents 

AISI 1065-85, EN8-9, C85 Wks 1.1269 
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Stainless Steel AISI 302/304 
General Information 

AISI 302 and 304 balls are for applications where material toughness and resistance to corrosion are more important 
than hardness. They have good corrosion resistance to the food environment, oxidizing solutions and most organic 
chemicals. Applications are valves, aerosol and finger pumps. Corrosion resistance is higher after annealing and 
passivation. Not resistant to sulphuric acids. 

International Equivalents 

DIN X5 CR Ni 18.09, AFN Z6 CN 18.09, EN58E, JIS SUS 304 Wks 1.4301 
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Stainless Steel AISI 316  
 
General Information 
Similar to AISI 302/304 but, with the addition of molybdenum improves corrosion resistance particularly to sulphuric 
acid compounds. These balls are used extensively in applications where contact is made with inks, photographic 
chemicals, bleaches, dyes and nitric acids. This is the only austenitic steel for ball manufacture and can be non 
magnetic. 

International Equivalents 

AFN 26 CND. 17.11, DIN X5 CR Ni Mo 17122, JIS SUS 316, Wks 1.4401 
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Stainless Steel AISI 420 
 

 
General Information 

Balls of this material have a lower chrome content than 440C, and are used in application where the more rigid 
corrosion resistance requirements can be relaxed. They have fair resistance to fresh water, steam, oil gasoline, blood, 
perspiration, alcohol and food environment. However will not pass 40 hours salt spray test.  

International Equivalents 

AISI 420, JIS SUS 420, JI X20 CR13, Z40 C13, EN56D, Wks 1.4034 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



11 
 

Stainless Steel AISI 440C 

 
General Information 

These balls give maximum hardness with good corrosion resistance to fresh water, steam, crude oil, gasoline, alcohol, 
food environment, blood and perspiration.  In addition this material is ferro-magnetic and makes a fair permanent 
magnet.  Balls are deep freeze stabilised after heat treatment. 

 

International Equivalents 

AISI 440C, DINX105 CR Mo17, JIS SUS 440C, Z100CD17 Wks 1.4125 

 
 

 

  



12 
 

Silicon Nitride (Si3N4) Ceramic Balls – Toshiba 
Material TSN-03NH 

 
Toshiba material TSN-03NH is certified to meet ASTM F2094 Class I requirements, the highest industry classification 
for silicon nitride bearing materials. 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ceramic Balls  

Reasons for choosing Silicon Nitride over Steel 

OEM’s choose Silicon Nitride over Steel for a variety of reasons, some of which are - 

     

o Density of 40% lower than Steel 
o 60% less weight than Steel 
o Excellent corrosion resistance against harsh chemicals and environments 
o Superior surface Ra 0.004µm / 0.010µm possible depending on size 
o 100% Higher hardness 
o Life expectancy can be as much as 10 times more than steel 
o Operating temperatures up to 800ºC 
o Less bearing operating noise 

Silicon Nitride balls made from Toshiba material TSN-03NH in sizes ranging from 1mm to 57.15mm (2.1/4”) from 
Grade 3 up to Grade 28 (or lower if required). 

The extremely versatile production capacity in our manufacturing divisions enables us to offer batches of less than 
500g (1lb) up to 80kgs (180lbs) in standard and intermediate sizes. 

With the aid of our sophisticated production and inspection processes, we can produce Silicon Nitride Balls to 
customer specifications and measure critical characteristics using the following equipments / techniques - 

     

o Taylor Hobson Talyrond 73 – Roundness / Harmonics 
o Taylor Hobson Surface Analyzer – Surface Finish (Ra) 
o SKF Steyr Waviness Analyzer – Roundness / Waviness 
o Heidenhain & Movomatic Comparators – Diameter 
o FPI / Dye Penetrant Inspection 

Standard sizes are constantly in production or available from stock and so deliveries to customers can be processed 
quickly and efficiently. 
 
Non standard sizes are available upon request. 
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General Information ceramic balls 
 
Ceramic balls are particularly suited to harsh environments. Their main advantages over steel is that they have a 
density of 40% lower than steel. Have 29% lower thermal expansion and are 150% harder. In certain high-speed 
applications their life is extended by as much as a hundred times. The three main materials used are Alumina Oxide, 
Zirconia Oxide and Silicon Nitride. 

The following chart shows comparisons between the three. 
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Tungsten Carbide Cobalt Binder 
General Information 

Tungsten Carbide materials have a unique combination of properties, high compressive strength, hardness and 
resistance to wear, as well as an ability to withstand shock and impact. Typical applications are valves, flowmeters, 
ball screws and linear bearings. Balls from this material are also used for ballizing, gauging and ball pens. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15 
 

Tungsten Carbide Nickel Binder 
 

 
General Information 

Conventional Tungsten Carbides (with Cobalt binder) has limited corrosion resistance, which makes them unsuitable 
for applications in which the wear parts are operating under both severe abrasive and corrosive conditions. 
As a general rule straight Tungsten Carbide (with Cobalt Binder) is resistant to corrosion down to pH 7. By 
comparison, tests have shown that our Tungsten Carbide (with Nickel binder) material is resistant to corrosion down to 
pH 2 or 3. 
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Plastic Balls 
 

 
 
 
General Information 

Plastic balls are manufactured from standard and speciality polymer resins in sizes from 3/32" (2.381mm) to 5" 
(127mm). Balls above 1" (25.4mm) are manufactured from extruded rod. 

Plastic balls are a cost-effective substitute for metallic balls in low load bearings. They are also used as agitators in 
aerosol spray cans, lightweight check valves, medical diagnostics and a wide variety of other applications.  

Tolerances to +/-0.0005" (+/-0.0125mm) are possible for certain materials such as nylon and acetal. Surfaces can be 
tailored from rough to highly polished finishes. 

The following chart shows comparisons between the five main types. 
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Other Materials 
 

 
 
 
 
 
Phosphor Bronze 
PB102 CDA-464 SAE C-464000, Cu 92-94%, Sn 6-8% 
Good corrosion resistance, widely used as an electrical conductor.  
Hardness HRb 75-98 

Brass 
Cu 59/65, Zn 35/37 
Good corrosion resistance in ambient air and sea water, unstable in acid and alkalis. 
Hardness HB 75 

Glass 
SiO2 70.9, Al2O3 0.1, CaO 11.9, Na2O 8.9, K2O 7.3 
Used for applications where chemical resistance, high electrical insulation performance and high hardness is required. 
This type is soda glass but lead glass and boro silicate are available. 
Hardness Morse 6 

Aluminium 
Al 99, Cu 0.15, Mn 0.05, Zn 0.1 
Low weight, good electrical and heat conductivity, high corrosion resistance but low mechanical strength (Duralumin is 
hardenable to HB 105). 
Hardness HB 43     

Hastelloy C 
Ni 57, Cr 16.5, Mo 17, W 4.5, Fe 5  
Used in place of high speed steels when high temperatures are involved - stable up to 1040oC (1900oF).  
Hardness HB 241  

Polishing Media 
Spheric-Trafalgar can supply Polishing Balls and Polishing Shapes in most materials. Specific quality requirements 
should be discussed with our sales personnel. 
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Rollers 
 
 

Needle Rollers and Cylindrical Rollers, which are normally manufactured from Chrome Steel, can be made in virtually 
any material, providing the quantity required is sufficient for production. 

Size Range - 

Needle Rollers: 1.5 x 4.5 - 8mm x 55mm 

Cylindrical Rollers 2.5 x 5 - 50mm x 70mm 
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Technical definition  
 
 
 
 

Single Diameter of a Ball 
The distance between two parallel planes tangent to the surface of the ball. 

Mean Diameter of a Ball 
The arithmetic mean of the largest and the smallest actual single diameters of the ball. 

Ball Diameter Variation 
The difference between the largest and the smallest actual single diameters of the ball. 

Deviation from Spherical Form 
The greatest radial distance in any radial plane between a sphere circumscribed around the ball surface and any point 
on the ball surface 

Lot 
A definite quantity of balls manufactured under conditions which are presumed uniform and which is considered and 
identified as an entity. 

Lot Mean Diameter 
The arithmetic mean of the mean diameter of the largest ball and that of the smallest ball in the lot 

Lot Diameter Variation 
The difference between the mean diameter of the largest ball and that of the smallest ball in the lot. 

Nominal Ball Diameter Tolerance 
The maximum allowable deviation of any ball lot mean diameter from the Nominal Ball Diameter 

Specific Diameter 
The amount by which the lot mean diameter differs from the nominal diameter, accurate to the marking increment for 
that grade 

Ball Grade 
A specific combination of dimensional form and surface roughness tolerances. A ball grade is designated a grade 
number. 

Ball Gauge 
The prescribed small amount by which the lot mean diameter should differ from nominal diameter, this amount being 
one of an established series of amounts 

Ball Gauge Deviation 
The difference between the lot mean diameter and the sum of the nominal diameter and the ball gauge 

Surface Roughness 
>Surface roughness consists of all those irregularities which form surface relief and which are conventionally defined 
within the area where deviations of form and waviness are eliminated 

Waviness 
The more widely spaced circumferential component of surface texture. 

Hardness 
The measure of resistance to penetration of the ball surface or truncated flat of the ball by a specific indenting shape 
as determined by specified methods. 
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ASDMA/AFBMA  
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DIN 5401  
 
 

 

  

Dw               Nominel kugle diameter  
Dws           Single diameter af en kugle  
Dwm           Middel diameteren af en kugle (1 parti´s største og mindste kugle delt med 2) (9,5 + 10,2 delt 2 = 9,85 mm) 
VDws         Kugle diameter variation af den enkelte kugle (målt på kryds og på tværs) 
VDwl            Parti diameter variation (målt i ét parti) 
Ra                Overfladeruhed  
ΔS               Afvigelse fra målekugle, man kan selv vælge dette udsving op til denne afvigelse (specielt fremstilles)   
tDw            Afvigelse fra kugleform (rundhed)  
IG                 Sorterings mål 

Mean allowances in each grade:    Hvad hver “grade” må have af udsving fra minus til plus tolerance . 

ΔS 
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DIN 5401  
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GB308-84 ISO 3290  
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Italian Grades  
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Hardness Conversion Chart 
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