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Technical balls 
 
Standardization: 
Technical balls are according DIN 5401-1 and DIN 5401-2, equal to ISO 3290 standardized. Not standardized technical 
balls are according the highest qualities.                 
 
Stock: 
Fabory technical balls are available from stock in many diameters, tolerances and hardness’s in following materials: 
chrome steel, carbon steel, stainless steel, plastics and glass.                                              
 
Specials: 
It is of course also possible to fulfill specific product requirements that fall outside the stock package. 
 
Applications: 
Technical balls have many applications, such as in cylinder locks, quick couplings, pivot points in hinges, ballpoints, 
lighters, drawer guides, paint sprayers, and for grinding, bearings and polishing. 
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Steel balls 
 
DIN 5401 parts 1 and 2 vs. ISO 3290: 
The standards DIN 5401 and ISO 3290 are standards for steel technical balls, and are equivalent to each other. The main 
difference is the more extensive range of grades in DIN 5401. Other small differences are in the grading tolerances, e.g. 
the DIN 5401 has a real dimension tolerance. 
 
The standards specify a number of preferred diameters, but also other diameter can be manufactured according this 
standards. 
 
Grade designations: 
One of the most important properties of the Technical bullets is the “Grade”, which is an indication of the accuracy of the 
balls. It is an indication of a specific combination of dimensions, shape, surface roughness and grading tolerances for 
these balls. The grade can be recognized by the letter G and a number. 
 
The DIN 5401 and the ISO hardly differ. The actual possible deviation in the dimensions are the same, and therefore 
these standards can be considered equivalent. 
 
The technical balls from the Fabory range are between G20 and G200 (see both tables). However, there are also old 
grade indications, which we can trace back for you. 
 
Because our main supplier assigns the ISO 3290 standard to the bullets, we provide the grade overview: 
 

 
 
The most important of these are the shape and surface roughness tolerances. The other values are sorting tolerances. 
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Meaning of the main indications:  
 
Variation of ball diameter VDws: Difference between the largest and the smallest of the single 

diameter of a ball.  
 
Deviation from spherical form tDw: Greatest radial distance, in any equatorial play between the 

smallest circumscribed sphere and the greatest inscribed 
sphere, with their centers common to the least square sphere 
center.  

 
Surface roughness Ra: Surface irregularities with relatively small spacings, which 

usually include irregularities resulting from the method of 
manufacture being used and/or other influences. These 
irregularities are considered within the limits that are 
conventionally defined, e.g., within the limits of the sampling 
length.  

 
Variation of ball lot diameter VDwL: Difference between the mean diameters of the largest ball and 

the smallest ball lot.  
 
To compare see the table below from the DIN 5401:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the steel balls the following datasheets are available: Chromium steel AISI 52100 (100Cr6), carbon steel AISI 1015 
not hardened, stainless steel RVS AISI 316 and stainless steel AISI 420. 
 

 
 
 
 

file://///zhwsvmcifs/deptvol$/HQ-Quality-Technology-Technology/04-Technology/Medewerkers%20technologie/Ben/Catalogue%20123/Technical%20balls/Datasheets%20RGP%20stalen%20kogels/AISI%2052100%20100Cr6%20CHROOM%20STALEN%20KOGELS.docx
file://///zhwsvmcifs/deptvol$/HQ-Quality-Technology-Technology/04-Technology/Medewerkers%20technologie/Ben/Catalogue%20123/Technical%20balls/Datasheets%20RGP%20stalen%20kogels/AISI%201010%201015%20ongeharde%20laagkoolstofstaal%20kogels.docx
file://///zhwsvmcifs/deptvol$/HQ-Quality-Technology-Technology/04-Technology/Medewerkers%20technologie/Ben/Catalogue%20123/Technical%20balls/Datasheets%20RGP%20stalen%20kogels/AISI%201010%201015%20ongeharde%20laagkoolstofstaal%20kogels.docx
file://///zhwsvmcifs/deptvol$/HQ-Quality-Technology-Technology/04-Technology/Medewerkers%20technologie/Ben/Catalogue%20123/Technical%20balls/Datasheets%20RGP%20stalen%20kogels/AISI%20316%20316L%20RVS%20KOGELS.docx
file://///zhwsvmcifs/deptvol$/HQ-Quality-Technology-Technology/04-Technology/Medewerkers%20technologie/Ben/Catalogue%20123/Technical%20balls/Datasheets%20RGP%20stalen%20kogels/AISI%20420C%20RVS%20KOGELS.docx
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Plastic and glass balls 
 
The non-standard technical balls in our range are plastic and glass balls.  
 
Plastic balls are: light, soft, stainless, partially resistant to chemicals, anti-magnetic, electrically non-conductive. 
These excellent properties and the constant new development of high-quality plastics allow plastic balls to conquer the 
technical market in recent years. 
Due to the large number of different types of plastic, it is rarely a problem to find the right plastic ball for every 
application. 
 
A few examples of the various applications: sealing, pumps, valves, dosing systems, bearings (axial bearings, linear 
bearings, drawer slides), float systems, coffee machines, irons, polishing balls, filter balls. 
The choice of suitable plastic plays a very important role so that the balls can perform these tasks optimally. 
  
Tolerances on plastic balls up to 100 mm: 
 
Each manufacturer uses its own tolerances, which can differ per supplier. 
We do have the plastic balls in the materials PA6.6,POM, PP and PTFE.  
 
Our supplier has ground plastic precision balls from 2 mm to 100 mm in all standard diameters. 
Unlike steel balls, plastic balls are not standardized. 
Tolerances are therefore according to supplier data. 
 
The following dimensional and shape accuracies apply to our standard diameters for ground plastic balls made of PA6.6, 
POM, PP and PTFE: 
 

Ball diameter Diameter tolerance Roundness 

Up to 9,9 mm +0,05 mm  / -0,05 mm 0,05 mm 

10–29,9 mm +0,15 mm / -0,15 mm 0,10 mm 

30–60 mm +0,20 mm / -0,20 mm 0,20 mm 

> 60 mm +0,25 mm / -0,25 mm 0,25 mm 

 
Deviations from this are possible if they are not from our main supplier. 
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AISI 52100 100Cr6 CHROME STEEL BALLS 
 
Low alloy martensitic chrome steel, AISI 52100 thanks to its high hardness, wear resistance, surface finishing and 
dimensional precision, it is widely used to manufacture mechanical components. 
 

Sectors of use 

Precision bearings, automotive components (brakes, steering, line shaft), bicycle, agitators, appliances, 
sliders, quick couplings, machine tool, lock mechanisms, conveyor belts, skates, pens, pumps, castors, 
measurement instruments, valves. 

 

Chemical composition 

% C % Si % Mn % P % S % Cr % Ni % Mo % Cu 

0.93-1.05 0.15-0.35 0.25-0.45 0.025 max 0.025 max 1.40-1.65 0.30 max 0.08 max 0.20 max 

 

International Standards 

ITA USA GER  FRA UK RUS CHN JAP 

100Cr6 52100 1.3505  100C6 534A99 9Ch1 GCr15 SUJ2 

 

Physical / mechanical / thermal / electrical / magnetic characteristics 

Property Symbol UoM Type Note Values 
Density δ [g / cm3] Physics Ambient temp 7.80 
Young's modulus IS [GPa] Mechanics - 200 
Specific heat c [J / kg-K] Thermal Ambient temp 464 
Coefficient of linear thermal expansion α [10 ^ -6 / °C] Thermal (DT = 0-100 ° C) 12.3 
Thermal conductivity λ [W / (m K)] Thermal Ambient temp 42.4 
Electrical resistivity ρ [Ω * m * 10 ^ -9] Electric - 215 
Relative magnetic permeability µ - Magnetic Paramagnetic > 300 

 

Spheres technical characteristics 

Property Type UoM Values UoM Values 

Hardness Mechanics [HRC] 60 - 66 - - 

Tensile breaking load Mechanics [MPa] 2500 - 2600 [psix10^3] 362 - 377 

Operating temperatures Thermal [°C] -60 / 150 [°F] -76 / 302 

 

Available diameters and degrees 
Diameters (min / max) UoM Diameters (min / max) UoM Accuracy grades (ISO 3290-1 / DIN 5401 / AFBMA) ** 

0.250 - 300.000 [mm] 1/64 - 12 ["] G10-15-16-20-24-25-28-40-48-50-60-80-100-200-
300-500-600-700-1000 
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AISI 1010/1015 LOW SOFT UNHARDENED CARBON STEEL BALLS 
 
Unhardened low carbon steel balls. 
 

Sectors of use 

Caddies, wrought iron work, curtain mechanisms, steel shots, munitions, stirrers and mixers in not 
aggressive environments, welding appliances. 

 

Chemical composition 

Type % C % Si % Mn % P % S - - - 

1010 0.08-0.13 0.10-0.35 0.30-0.60 0.040 max 0.050 max - - - 

1015 0.12-0.18 0.10-0.35 0.30-0.60 0.040 max 0.050 max - - - 

 

International Standards 

ITA USA GER FRA UK RUS CHN JAP 

C10 1010 1.1121 CC10 040A10 10 10 S10C 

C15 1015 1.1141 XC12 080M15 15 15 S15C 

 

Physical / mechanical / thermal / electrical / magnetic characteristics 

Property Symbol UoM Type Note Values 
Density δ [g / cm3] Physics Ambient temp 7.82 
Young's modulus IS [GPa] Mechanics - 200 
Specific heat c [J / kg-K] Thermal Ambient temp 468 
Coefficient of linear thermal expansion α [10 ^ -6 / °C] Thermal (DT = 0-100 ° C) 11.8 
Thermal conductivity λ [W / (m K)] Thermal Ambient temp 57.9 
Electrical resistivity ρ [Ω * m * 10 ^ -9] Electric - 155 
Relative magnetic permeability µ - Magnetic Paramagnetic > 500 

 

Spheres technical characteristics 

Property Type UoM Values UoM Values 

Hardness Mechanics [HRB] 60 - 90 - - 

Tensile breaking load Mechanics [MPa] 200 - 300 [psix10^3] 29 - 43 

Operating temperatures Thermal [°C] -40 / 500 [°F] -40 / 932 

 

Available diameters and degrees 
Diameters (min / max) UoM Diameters (min / max) UoM Accuracy grades (ISO 3290-1 / DIN 5401 / AFBMA) ** 

1.500 - 300.000 [mm] 1/16 - 12 ["] G1000-2000 

 
 
 
 
 
 
 



Page 7 of 13 
__________________________________________________________________________________________________ 

___________________________________________________________________________________________________________  
Please contact the Fabory Technology department at +31 (0) 13 594 15 96 or technology@fabory.com, for any questions or comments. Although all technical information has been compiled 
with utmost care, Fabory cannot be held liable for third party use of this information or for any direct or indirect damages resulting from the use of this information.                                                                                                                                                                                                                                                                       
Last revision: January 2026                                                                                           

 

AISI 302/304/304L STAINLESS STEEL BALLS 
 
Non-hardened austenitic stainless steel balls have good mechanical characteristics, toughness and corrosion 
resistance. 
 
AISI 304L is characterized by a lower maximum carbon content allowed, AISI 302 by better mechanical 
characteristics. 
 
The balls are supplied in the passivated state. 
 

Sectors of use 

Special bearings and pumps, aerosols pumps, sprayers for gardening and household items, misting micro 
pumps for perfumes, couplings, valves for medical applications, agricultural spray pumps, ball screws. Food, 
aerospace, military industry. 

 

Chemical composition 

Type % C % Si % Mn % P % S % Cr % Ni % N 

302 0.150 max 1.00 max 2.00 max 0.045 max 0.030 max 17.00-19.00 8.00-10.00 0.100 

304 0.080 max 0.75 max 2.00 max 0.045 max 0.030 max 18.00-20.00 8.00-10.50 0.100 

304L 0.030 max 0.75 max 2.00 max 0.045 max 0.030 max 18.00-20.00 8.00-10.50 0.100 

 

International Standards 

ITA USA GER FRA UK RUS CHN JAP 

X10CrNi18-8 302 1.4310 Z11CN18-08 301S21 12KH18N9 1Cr18Ni9 SUS301 

X5CrNi1810 304 1.4301 Z7CN18-09 304S15 08KH18N10 0Cr18Ni9 SUS304 

X2CrNi18-9 304L 1.4307 Z3CN18-10 304S11 04KH18N10 00Cr19Ni10 SUS304L 

 

Physical / mechanical / thermal / electrical / magnetic characteristics 

Property Symbol UoM Type Note Values 
Density δ [g / cm3] Physics Ambient temp 7.95 
Young's modulus IS [GPa] Mechanics - 200 
Specific heat c [J / kg-K] Thermal Ambient temp 500 
Coefficient of linear thermal expansion α [10 ^ -6 / °C] Thermal (DT = 0-100 ° C) 17.5 
Thermal conductivity λ [W / (m K)] Thermal Ambient temp 15.8 
Electrical resistivity ρ [Ω * m * 10 ^ -9] Electric - 710 
Relative magnetic permeability µ - Magnetic Paramagnetic 1.025 * 

 

Spheres technical characteristics 

Property Type UoM Values UoM Values 

Hardness Mechanics [HRC] 20 - 39 (1) * [HV] 100 - 250 (2) * 

Tensile breaking load Mechanics [MPa] 500 - 1300 [psix10 ^ 3] 72 - 188 

Operating temperatures Thermal [°C] -196 / 700 [°F] -320.8 / 1697 
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Available diameters and degrees 
Diameters (min / max) UoM Diameters (min / max) UoM Accuracy grades (ISO 3290-1 / DIN 5401 / AFBMA) ** 

0.300 - 300.000 [mm] 1/64 - 12 ["] G100-200-300-500-600-700-1000 

 

Corrosion Resistance 

Excellent corrosion resistance in contact with organic chemicals, oxidizing solutions, food products and 
sterilizing solutions. Good resistance to atmospheric corrosion and dyes. Subject to pitting and crevice 
corrosion in the presence of hot chlorides and stress corrosion if the temperature exceeds 60 ° C. It is not 
resistant to sulfuric acid solutions. There is no substantial difference in corrosion resistance between 304 and 
304L, while it is slightly better for AISI 302. 

 

Remarks 

Property Description 

Hardness* The balls can be supplied (1) HARDENED (HRC 20-39, standard product) or (2) SOLUBILIZED (HV 
100-250, on request). 

Magnetism 
Since the magnetism of the AISI 304 spheres and in general of all austenitic stainless steels is 
strictly correlated to the type of processing performed, specific requests for non-magnetic 
spheres must be previously communicated. 

Accuracy degree ** Accuracy grades G10 and G16 can be produced on request and for large quantities, diameters 
from 3,000 mm to 1/2 ". 

Accuracy degree ** Accuracy grades G20-24-25-28-40-48-50-60-80 can be produced upon request. 
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AISI 316/316L STAINLESS STEEL BALLS 
 
Balls in austenitic stainless steel, compared to AISI 304 have a greater resistance to corrosion. Equipped with good 
toughness. 
AISI 316L has a lower carbon content (max 0.030%). 
The balls are supplied in the passivated state. 
 

Sectors of use 

Bearings special pumps and valves, pumps / valves for aerosols / dispensers / perfumes / sprayers. Used in 
the food, paper, chemical, rubber, military and textile industries. Use in photographic devices, instruments 
for medical applications, quick couplings, ball screws, ink cartridges, jewelry. 

 

Chemical composition 

Type % C % Si % Mn % P % S % Cr % Ni % Mo 

316 0.080 max 1.00 max 2.00 max 0.045 max 0.030 max 16.00-18.00 10.00-14.00 2.00-3.00 

316L 0.030 max 1.00 max 2.00 max 0.045 max 0.030 max 16.00-18.00 10.00-14.00 2.00-3.00 

 

International Standards 

ITA USA GER FRA UK RUS CHN JAP 

X5CrNiMo1712-2 316 1.4401 Z6CND17.11 316S16 08KH16N11M3 0Cr17Ni12Mo2 SUS316L 

X2CrNiMo1712-2 316L 1.4404 Z3CND17-11-02 316S11 03KH17N14M2 0Cr19Ni12Mo2 SUS316L 

 
Physical / mechanical / thermal / electrical / magnetic characteristics 

Property Symbol UoM Type Note Values 
Density δ [g / cm3] Physics Ambient temp 7.95 
Young's modulus IS [GPa] Mechanics - 200 
Specific heat c [J / kg-K] Thermal Ambient temp 500 
Coefficient of linear thermal expansion α [10 ^ -6 / °C] Thermal (DT = 0-100 ° C) 17.0 
Thermal conductivity λ [W / (m K)] Thermal Ambient temp 15.0 
Electrical resistivity ρ [Ω * m * 10 ^ -9] Electric - 730 
Relative magnetic permeability µ - Magnetic Paramagnetic 1,020 * 

 

Spheres technical characteristics 

Property Type UoM Values UoM Values 

Hardness Mechanics [HRC] 20 - 39 (1) * [HV] 100 - 250 (2) * 

Tensile breaking load Mechanics [MPa] 550 - 1250 [psix10 ^ 3] 80 - 180 

Operating temperatures Thermal [°C] -196 / 600 [°F] -320.8 / 1112 

 

Available diameters and degrees 
Diameters (min / max) UoM Diameters (min / max) UoM Accuracy grades (ISO 3290-1 / DIN 5401 / AFBMA) ** 

0.300 - 300.000 [mm] 1/64 - 12 ["] G100-200-300-500-600-700-1000 
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Corrosion Resistance 

Excellent corrosion resistance in contact with organic substances, good resistance also in contact with most 
acids (including acetic, phosphoric and sulfuric acids) and in marine environments. Subject to pitting and 
crevice corrosion in the presence of hot chlorides and stress corrosion if the temperature exceeds 60 ° C. It 
does not resist in contact with hydrochloric, hydrofluoric acid, aqua regia, iron and magnesium chloride. 
Description valid for both steels. 

 

Remarks 

Property Description 

Hardness* The balls can be supplied (1) HARDENED (HRC 20-39, standard product) or (2) SOLUBILIZED (HV 
100-250, on request). 

Magnetism Since the magnetism of the AISI 316 spheres and in general of all austenitic stainless steels is 
strictly correlated to the type of processing performed, specific requests for non-magnetic 
spheres must be previously communicated. 

Accuracy degree ** On specifical request and for big quantities, we can supply G10 and G16 precision grade balls. 
Diameters from 3.000 mm to 1/2". 

Accuracy degree ** On specifical request we can supply G20-24-25-28-40-48-50-60-80 precision grade balls. 
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AISI 420C HARDENED STAINLESS STEEL BALLS 
 
Martensitic stainless steel whose balls offer good hardness and resistance to wear and impacts, as well as a fair 
resistance to corrosion. The balls are supplied in the hardened and passivated state. 
 

Sectors of use 

Special ball bearings, anti-friction, special valves, ball screws, lighters, ballpoint pens. 

 

Chemical composition 

Type % C % Si % Mn % P % S % Cr - - 

420C 0.43-0.50 1.00 max 1.00 max 0.040 max 0.030 max 12.50-14.50 - - 

 

International Standards 

ITA USA DU FRA VK RUS CHN JAP 

X46Cr13 420C 1.4034 Z 34 C 14 - 40 Kh 13 4Cr13 - 

 

Physical / mechanical / thermal / electrical / magnetic characteristics 

Property Symbol UoM Type Note Values 
Density δ [g / cm3] Physics Ambient temp 7.75 
Young's modulus IS [GPa] Mechanics - 205 
Specific heat c [J / kg-K] Thermal Ambient temp 450 
Coefficient of linear thermal expansion α [10 ^ -6 / °C] Thermal (DT = 0-100 ° C) 10.4 
Thermal conductivity λ [W / (m K)] Thermal Ambient temp 27.6 
Electrical resistivity ρ [Ω * m * 10 ^ -9] Electric - 720 
Relative magnetic permeability µ - Magnetic Paramagnetic > 600 

 

Spheres technical characteristics 

Property Type UoM Values UoM Values 

Hardness Mechanics [HRC] 52 - 60 - - 

Tensile breaking load Mechanics [MPa] 1700 - 1900 [psix10 ^ 3] 250 - 275 

Operating temperatures Thermal [°C] 0/400 [°F] 32 - 752 

 

Available diameters and degrees 
Diameters (min / max) UoM Diameters (min / max) UoM Accuracy grades (ISO 3290-1 / DIN 5401 / AFBMA) ** 

0.300 - 300.000 [mm] 1/64 - 12 ["] 
See section International Standards: ISO 3290-1 / 
DIN 5401 / AFBMA 

 

Corrosion Resistance 

Good in industrial atmospheres, fresh water, steam, alcohol, ammonia, many petroleum products and organic 
substances, dairy products, mild acid environments. Discreet in food environments and alkaline solutions. Poor in 
saline atmosphere. It does not resist contact with sea water and strong acids (even if diluted). 
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Technical data plastic balls 
 

Polyamide 6.6  PA6.6                                                                                                                                                  
1,14 g / cm3 specific weight  
Approx. 80 Shore D-hardness  
100 ° C permanent temperature 
150 ° C short term temperature 
-30 ° C cold resistant 
Properties: 
High strength, toughness, stiffness, hardness, high dimensional stability under heat, excellent wear resistance, good 
sliding properties, high damping properties, excellent workability, easy water absorption. 
Chemical characteristics: 
Resistant to common solvents, oil, gasoline, benzene, esters, ketones, hydrocarbons. Not resistant to strong acids and 
alkalis, formic acid, phenol. 
 

Polyoxymethylene  POM 
1,40 g / cm3 specific weight 
Approx.ca. 80 Shore D-hardness 
100 ° C permanent temperature 
120 ° C short term temperature 
-60 ° C cold resistant 
Properties: 
High strength, toughness, stiffness, hardness, favorable sliding and wear properties, good electrical insulation, excellent 
machinability, minimal water absorption. 
Chemical characteristics: 
Resistant to solvents, diluted bases, gasoline, benzene, alcohol, oil, grease, esters, ketones. Not resistant to acids and 
oxidizing agents. 
 

Polypropylene  PP 
0,90 g / cm3 specific weight 
Approx. 70 Shore D hardness 
90 ° C permanent temperature 
130 ° C short term temperature 
-30 ° C cold resistant 
Properties: 
Light in weight, floats in water, good heat resistance and electrical insulation, hardly any stress cracking, minimal water 
absorption. 
Chemical characteristics: 
Resistant to non-oxidizing acids, caustic solutions, salt solutions, alcohol, petrol, water, oil, grease. Not resistant to 
chlorinated hydrocarbons and oxidizing agents 
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Polytetrafluorethylene  PTFE 
2,15 g / cm3 specific weight 
ca. 55 Shore D-hardness 
220 ° C permanent temperature 
300 ° C short term temperature 
-200 ° C cold resistant 
Properties: 
High temperature resistance up to 250 ° C, low coefficient of friction, excellent electrical insulation, weather resistant, no 
water absorption. 
Chemical characteristics: 
Resistant to almost all chemicals and solvents. Not resistant to elemental fluorine, chlorine trifluoride, molten or 
dissolved alkali metals. Slight swelling occurs with fluorinated hydrocarbons. 


