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Material Comparison Chart

Corrosion Resistance

Material  Equivalents  Hard-

AlSI no. ness i Food Liquor Dilute Acids
HRc
wet domestic sea Food Fruit Dairy Hot Dye HCL H2S04 HNO3 Phoshoric
Industrial i water water  Product &
Veg
Low Wks.
Carbon 10010 60 3 T 4 4 T T T T T T T T T T
AISI ASTM A29 min
1010-16 EN32
High Wks.
Carbon 1.0616 60 3 T 4 4 T T T T T T T T T T
AlSI C85 EN8-9 min
1065-85
High Wks.
Carbon 1.3505 60/67 3 T 4 4 T T T T T T T T T T
Chrome 100 CR6
Alloy EN31
AISI
52100
NERIESS Wks
Steel 1.4125 57/60 2 3 2 2 T 2 2 3 T 4 T T T T
AlSI X105 CR
440C MO017
Stainless Wks.
Steel 1.3541 52/55 2 4 1 1 T 3 3 2 T 3 T T T T
AlSI 420 X45 CR13
EN56D
Stainless Wks.
Steel 1.4301 25/39 2 1 1 1 1 1 2 2 1 4 2 2 2 2
AlSI X5 CR NI
302/304 1810
ENS8E

Numbers indicate order of preference

1 = Excelent W o= Varies
2= Good T = Wil not withstand conditons
3 =Fair # = Satisfactory only over 75% concentration
4 = Poor



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

Material Specification

Coarmposition
c 0,95 -1.10 %
Cr 1.30 - 1.60 %
Mn 0,23 %% Man
Si 0,15 - 10,30 %
P 0,03 %% Max
5 0,025 % Max

Hardness
HR«c 60 - 67

Mechanical Properties

Tenszile Strength 325,000 psi
Yield Strength 295,000 psi
Density 0.283 lbsfcuin

Size Range

0,635 mm (0,025") o 101.6rmm (4"

Standard Grades Available

100
300

Crushing Loads for Chrome Steel

Minimum Ciuzhing

Minimum Ciuzhing

i LE T Laaa
EENEETT T EET T TR T T T

1B 1.17% B EE 1164 12,103 715D 1 25400 26600
- 1.500 T3 12 12.700 FTED 11ME 26.3EF 22 EDD
512 1.36% S50 17012 11,454 EEED 11/k 2B.5TE 12EDD
- 4 OO0 b ]ul) 16 14.1EE SESD 11ME in1E2 16100

- 4 500 124D - 15.000 10500 11/ J1.7:0 15500
1/ 1E 4 .FE2 1170 1530312 1E.BEL iDEDD 1EME 11.117 41100
- 5000 1430 R 15.ETS 11 600 11k 14.925 4EEDD
T2 E.EEE 1EOD 2112 16.6EE 12600 1 7ME JE.E12 EDEDD
1564 5.53] 2020 1116 17462 11700 11,2 15100 54 60O
- E.DOD 2DED 21012 1E.1EE 14 EDD 1 E/E 41.27E E22D0
14 E.1E0 22ED 14 12.DE0 16000 11/ 44,450 71700
17 E4 E.T4E 2E1E 25412 13.E4] 17200 1 7B 47 625 E11D0
/12 F.144 2E1D - 20,000 17400 2 SD.EDD 20200
B F.2I1E 11ED 11ME 20617 1E4DD 2 1ME EEEED 1DEEDD
1112 E711 4000 27412 21,411 15700 21/ ZFLsD 112000
1'E o525 467D TIE 22,115 21000 2 EME ERE.TIE 11EEDD
- 10.000 EOED 23412 21.01E 22100 212 E1.500 115000
11412 10.J1E EI1ED 1EME 21.E12 21700 2 1M ES.EED 1ESEDD

6 11.112 14D 11412 24.6DE 25100 1 TE.20D 1EBEDD
= 25000 25500 4 101600 resbD



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

Material Specification

Composition

C 0.10-0.15%
Mn 0,20 - 0.60%
P 0,043% Max
s 0.045% Man
Si 0.10-0.40% Mar

Hardness
HR«c &0 min

Mechanical Properties

Tenszile Strength 53,000 psi
Yield Strength 44,000 psi
Density 0,224 lbsfcuin
1,588mmmn (1/16") to 12, 700mm (172"

Standard Gradesz Available
100
200
S00
1000

Minimum Case Depth

Ball Diameter

1.5mm - 2.0mm O.4rm
2. 1mm - 2.0mm 0.5mm
F.1mm - 4.5mm O.&mm
d.6mm - 5.5mm 0.8mm
S.6mm - &.5mm 0.9mm
E.&mm - 95mm 1.1mm
2.5mm - 11.0mm 1.dmm
11.1mm - 12.53mm 1.7mm
12.&mrm - 14.0mm 1.8mm
14.1mm - 19.0mm 1.9mm

19 1mm - 28.0mm 2.0mm



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

Material Specification

Composition
Z 0.825%
Si 0.35%
Mn 0.56%
P 0.022%
5 0,022%

Hardness
HE«C &0 min

Mechanical Properties
Tensile Strength 106,400 pzi
Density 0.224 |bsfcuin

2.175mm (152" o 28,1 mm (1 172")

Standard Grades Available
100
00
1000



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 zZ6 CN 18.09, EN58E, JIS SUS 304 Wks 1.4301

Material Specification

0,15 %% Man 0,02 %% Man
17-199% 18 -20 %
g8-10% g8-10%
1.0 9% Ma+ 1.0 %% Ma=
1.0 % Max -
2.0 %% Man 2.0 % Man
P 0,045 % Mau 0,045 % Man
=1 0,02 ¥ Man 0,03 % Man
Hardness
HE«c 25 -39
H.B. 140 - 160

(Annealed hardness an request)

Mechanical Properties

Tensile Strength 100,000 - 180,000 psi
Yield Strength 50,000 - 150,000 psi
Density 0,286 |bsfcuin

1,588mm [1/16") to S0.80mm (2"

Standard Grades Available

100
200
1000



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

Material Specification

Cormposition
0,08 %% Max 0,03 % Man
16 -18 % 16 -18 %
10-14 % 10-14 %
1.0 % Man 1.0 %% Man
2 -3 % Man 2 -3 9% Man
2.0 % Man 2.0 %% Man
0,045 % Max 0,045 %% Max
5 0.03 % Max 0,03 % Max
Hardness
HE«C 25 -39
H.B. 140 - 160

Mechanical Properties
Tensile Strength 120,000 psi
Yield Strength 150,000 psi
Density 0,290 |lbsfcuin




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

Material Specification

Cormposition
c 0,15 - 0,36 %
Cr 12-14 %
Si 1.0 3% Man
Mn 1.0 %% Max
P 0,04 % Max
5 0,03 % Max

Hardness
HE«c 52 -395

Mechanical Properties
Tensile Strength 275,000 psi
Specific Weight 0,220 |lbsfcu in
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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

Material Specification

Cormpoasition
c 0,95 - 1,20 %
Cr 16 - 18 %
Si 1.0 % Man
Mn 1.0 % Man
F 0,04 % Max
5 0.03 %% Max
Mo 0,75 %% Max

Hardness
HRE«c ST - &0

Mechanical Properties

Tensile Strength 285,000 psi
Yield Strength 275,000 psi
Density 0,277 Ibsfcuin

Size FRange

0.635mm [0,025" to 101.6mm (4"

Standard Grades Available

1000

11



Silicon Nitride (Si3N4) Ceramic Balls — Toshiba
Material TSN-O3NH

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

Comparison of TSN-03MH with ASTM F2094

Propertias Method
3 point (Mean) MPa 900 =00 &00 1100
Flenural Strength Weibull modulus 1z 9 7 20
Hardnesz=s HW20kg 1460 1360 1300 1500
Fracture Toughness Indantation Fracturs Resiztance, IE??R MPa+m =60 =5.0 =5.0 7.0
Paorosity Size SEM or Micrescope pm =10 =10 =25 =1

Reasons for choosing Silicon Nitride over Steel

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

Density of 40% lower than Steel

60% less weight than Steel

Excellent corrosion resistance against harsh chemicals and environments
Superior surface Ra 0.004um / 0.010pm possible depending on size
100% Higher hardness

Life expectancy can be as much as 10 times more than steel

Operating temperatures up to 800°C

Less bearing operating noise

O O 0O O O O O O

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 (1Ib) 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 -

Taylor Hobson Talyrond 73 - Roundness / Harmonics

Taylor Hobson Surface Analyzer - Surface Finish (Ra)

SKF Steyr Waviness Analyzer - Roundness / Waviness
Heidenhain & Movomatic Comparators — Diameter

FPI / Dye Penetrant Inspection

O O 0O O O

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.

12



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.

mMaterial Specifications

Alurmina Oxide Zirconia Oxide Silicon Mitride
Camposition 99.5% Al203 /7 0.5% other 9T ZrD2 f 3% MgO S7% SiZM4 F 13% other
Hardness 1700 He 80 - 24 Ba 1400 - 1700 Hu
Ultirnate Tensile Strangth 21,000 ps=i &£0,000 pzi -
Ultirmate Compressive . . .
Strength =200,000 psi 283,000 p=i =570,000 ps=i
Modulus of Elasticity 53 1106 psi 29 14106 psi 44-45 w106 psi
e (Heedug 14000C 240000 1000aC
Temperature

Inertto most substances, not
recommended for
environments of hydrochloric
or strong alkaline solutions.

Inert except far hydruofluric
Corrosion Resistance and hot concentrated
sulphuric acids,

Inertto most substances,



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.

Material Specification

Coarmposition
Tungsten Carbide 93 - 100%
Cobalt 5-7%

Hardness
Hra 20,5 -921.5

Mechanical Properties

Density 14,947 - 15,09% gfcm3

Thermal Conductivity 100 WimfaC

Electrical Resistivity 20w ohmsfcm

Linear Expansion Coefficient 20 - 4000 4,9 10-&f0C
Linear Expansion Coefficient 20 - 8006 5.3 10-6/0C

Transwverse Rupture Strength @ 200C 2600 Mirm2
Fracture Toughness K c @ 20aC 12 MM/mz

Compressive Strength @ 200 &200 Mfrm2

Paizson's Ratio 0.2z
Magnetic Properties Slightly magnetic

1.558mm (1/16") t0 50.200mm (2"

Standard Grades Available

100



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.

Composition
Tungsten Carbide 90 -92 %
Mickel Based Binder 2-10%

Hardness
Hra 88 -89

Mechanical Properties

Censity 14,962 gfcm3
Tranzwerse Rupture Strength @ 200C 2600 MMHSm2
Compressive Strength @ 20aC &870 MM/m2

100

15



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.

Material Specifications

Physical Praperties

Specific Sravity 1,42 1.13-1.15
Water abzorption, 148" thick _ _
specimen, 24h saturation [%) 0.25-0.40 1.0-1.3
Dielectric strength, 18" thick
specimen, shart tirne (YW mill S0 (Bl o
Mechanical Properties
. . 12.000b
Tenzile strength at break (psi) - 11.0000
Elangation at break (%) 25-75 &0b 300c
Tenszile vield strength (pzi) 23000~ 2000b 6500
12,000

Compressive strength (rupture ar

vield) (p=si)
Flexural strength (rupture ar yield) 17.000b
[p=si) 14.000 &100c
Tensile modulus (103 psil 520 =
Compressive modulus (103 psi) &70 -
Flexural modulus(103 psi) 350-430 420b 155¢c
lzad impact. Ft-II:n.-".lr!.-:nfn-:ntch (/s 1.3-2.3 0.8-1.0b 2.1c
thick specimen)
Hardness Rackwell/Shaore M4 R1Z20b MS3b
Thermal properties
Coef, of linear thermal espansion
[10&inginfoc) S Sl
Deflaction termperature Flesural laad
oF @Z&4psi 233 167b
WEEpEi 338 474b
Thermal conductivity 10-cal.-cmfsec- 5= 5a

crZ-oic

Sphericity
Inches mm Inches
o* 0.0005 0.0125 +/-0,0005
I 0,0005 0,0125 +/-0,001
II 0,001 0,025 +/-0,002
III 0,005 0,125 +/-0,005

*only available in certain materials

12.000@10% 15.000b(wld.)

ne | Palyethy

Hil:ll'l [

0.910-0.925

=0.01

450-1000

s00-2300
0-300
200-1200

14-28

2-60
Mo break
L40-51

100-2220

0-1035
100-121
o]

Tolarance

=0.01

450-500

eneg

an ity

=0.01

450

3100-3300 2000-3000

20-130 200-400
2000-4000 -
2700-2600 1700

£0-180 s&-80

- &0

100-260 &0

0,5-20 3

DED-70 D50-55

110-130 -

110-130 -

140-190 250

11-12 £.0

Polished
Palizhed
Unpolizhed
Unpalizhed

PTFE

0.941-0.965 2.14-2.20

16



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

Si02 70.9, Al203 0.1, Ca0 11.9, Na20 8.9, K20 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 10400C (19000F).
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

Ry .5 _
< — : ‘4 R
4 \ I B
NS ‘ e e e | £,
—— T S -
4 % ~
Farm AiRoaurnded ends) Forme 8 {Square endsi

T,

—_—

)

Corner chamfz-

Diameter Dw [rmm) Carner Charmfer r (rom
Ciyer Up To min. rat,
- =3 =0.1 =0.4
2 =1 0.1 0.5
Tolerance [

Lear=Ty Up To Frarm To
== - =+0 =-0,18
& 10 +0 -0.22
10 18 +0 -0.27
18 20 +0 -0.33
=0 50 +00 -0.33

Dimensional and Geometrical Accuracy

Deviations and Tolerances for diarmeter Dw

Roundness
Taolaerance [(DIM
71540 [pm)

Deviation Taolarance of Divizsion of zarts
(rrml one sort (prl Deviations [prm)
oo o- 10 . 0-2-1-3-2-4-3-5-4-6-5-7-56-8-7-9-
2-10
=0-3-1.5-4.5-2-6-4,5-3-6-4,5-7.5-6
»G3 =0-10 »3 —S-7-10
55 o-10 =1 0-5-3-8-5-10

0.3

1.2
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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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DIN 5401

, o
1 o
G10 - 25,4 + 9,75 0,25 0,25 0,020 0,5 - 1 -9 -1 u] +1 .., +9
G16 - 25,4 +11,4 0,4 0,4 0,025 0,8 - 2 -10..-2 O  +Z..+10
G20 - 8.1 % 11,5 0,5 0,5 0,032 1 - 2 10w -2 O +Z..+10
G228 = 50,8 + 13,7 0,7 0,7 0,050 1,4 = 2 -12 .. -2 u] +2 ... +12
G40 - 100 +19 1 1 0,060 2 - 4 164 O 44, +H1E
GE0 - 100 £ 14 2 z o1 - 4,0 4 124 O 44,412
5100 - 150 + 47,5 2,5 2,5 0,1 5 - 10 -40,,-10 u] +10 .. +40
G200 - 150 + 72,5 5 5 0,15 10 - 10 -60 .., -10 O +10,., +&0
G300 - 25.4 + 70 10 10 o,z - 20 20 -60 ., -20 O +20,, +&0
G300 25,4 50,8 £ 105 15 15 0,2 = 30 30 -0, -30 u] + 30 .. +90
G300 50,8 75 + 140 20 20 o,z - 40 40 -120.,-40 0O +40.. +120
G500 - 25.4 + 75 25 25 - - s0 50 -50 o +50
5500 25,4 50,8 +112,5 25 25 - - 75 75 -75 u] +75
G500 50,8 75 + 150 25 25 - - 100 100 -100 o +100
G500 TS 100 % 1875 32 32 - - 125 125 -125 o +125
G500 100 125 + 225 38 38 = = 150 150 -150 u] +150
G500 | 125 150 % 2625 44 44 - - 175 175 -175 o +175
Sa00 all £ 200 = = = = 400 S S u] S
G700 all + 1000 - - - - 2000 - - o -
Symbols & Explanations
Ly Morminal ball diarmeter
Civws Zingle diarmeter of a ball
Lo Mean diameter of a ball
WDws Ball diarmeter variation
W Dol Lot diarneter variation
Ra Surface roughness
ke Deviation frorm ball gauge
thww Dewiation from spherical form {roundness)
1G Sorting gauges
Dw Nominel kugle diameter
Dws Single diameter af en kugle
Dwm Middel diameteren af en kugle (1 parti’s stgrste og mindste kugle delt med 2) (9,5 + 10,2 delt 2 = 9,85 mm)
VDws Kugle diameter variation af den enkelte kugle (malt pa kryds og pa tvaers)
VDwI Parti diameter variation (malt i ét parti)
Ra Overfladeruhed
AS Afvigelse fra malekugle
tDw Afvigelse fra kugleform (rundhed)
IG Sorterings mal

Mean allowances in each grade: Hvad hver “grade” ma have af udsving fra minus til plus tolerance .
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II1

I

DIN 5401

Upto 10 +10,2 -0 .. -1,5 -1 -0,35

Up to 25 10,5 -0 .. -2 -2 -1
Up to 23 11 -0 -2 -6 -4 -Z
Cver 25 to 30 13,5 -1z -9 -8 -3
Cver S0t 73 14 -1z -8 -4
Cuver TS to 100 +=17.5 -15 -10 -5
Cyer 100to 125 +21 -ig -12 -&
Ciyer 125 to0 1350 +24.5 =21 -14 -7
Upto 10 +14 4 -1z -8 -4
Up to 25 +73 S0 =30
Cyer 25 to 30 =113 73 =75
Cyer 50 to 735 =130 100 -100
Civer T3 to 100 =138 125 -125
Cwer 100 to 125 225 150 -150
Cver 1250 150 263 175 -175
VI =200 400
WIT

in Each

+0,5
+1
+2
+3
+4
+5
+5
+7
+4
+50
+75
+100
+125
+150
+175

+1
+2
+4
+5
+3
+10
+12
+14
+3

+1.5 .. +10
+2 +10
+6 | +8  +10

Correction Factor for Different Materials

For balls, unhardened, in ralling bearing stee
balls, unhardened, in Stainless Steel
balls, hardened, in Stainless Steel

balls in bronze and brass

10 times
10 times
2 times

10 times
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GZ0

GZ4

GZE

G40

Gel

s100

S200

0,23

0.4

0.3

0.e

0.7

1.5

2.5

0,25

0.4

0.3

0.&

0.7

1.5

2.5

GB308-84 1SO 3290

0.0z20

0.023

0032

0.040

0.030

0.0s0

0.020

0.100

0.150

0.3

0.2

1.2

1.4

10

10

15

-9.,-10+1,,.+9

-10,,-20+2,,+10

-100,,-2 042,410

-12,,-20+2,,412

S12,,-204+2,,412

-len -4 0 +4,,,+16

-18..-60+6..+18

-40..-100
+10...+40

-60..-150
+15...+50

0.1

0.2

0.z

0.4

0.4

0.4

0.4

0.2

+0.1,+0.2
-0.4,-0.2, 0,
+0.2,+0.4
-0.4,-0.2, 0,
+0.2,+0.4
-0.8,-0.4 0,
+0.4,+0.2
-0.8,-0.4 0,
+0.4,+0.2
-0.8,-0.4 0,
+0.4,+0.2
-0.8,-0.4 0,
+0.4,+0.2
-1.6,-0.8, 0,
+0.8,+1.6
-2.4,-1.2, 0,
+1.2,+2.4

-d4,-2, 0, +2,+4

-6,-3, 0, +3,+6
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Italian Grades

ol talal .

aver 3-Ginc 0.2 0.4 - 10

over 6-10inc 0.z 0.4 I i0

over 10-20 inc 0.4 0.2 - 1&

over 20-200nc 0.6 1.2 I1 24

over 20-30 inc 0,9 1.2 - 24

et 0-3inc 0.2 0.5 + 2 0.012 10 I in
over 3-6inc 0.3 0.6 + 3 0,015 16 I 16

over 6-10inc 0.4 0.8 + 4 0.01s 16 I1 16

over 10-20inc 0.5 1 + 3 0.0z2z2 20 I1 16

over 20-200nc 0.2 1.5 L 0,025 28 - 24

oyer 30-50inc 1 2 + 2 0,030 40 - 43

alal 0-3Finc 0.4 0.2 + 4 0,015 16 I1 16
over 3-6inc 0.3 1 =3 0018 28 I1 24

over 6-10 inc 0.6 1.2 + 6 0.0zz 28 I1I 24

over 10-200nc 0.2 1.3 = 7.5 0,025 28 III 24

over 20-3200nc 1 2 =10 0,030 40 I1I 43

over 30-30inc 1.3 3 +12 0.035 - I1I 43

L] 0-2inc 0.2 1.2 L 0,020 28 III 24
over 3-6inc 1 1.5 += 7.5 0,02z 40 I1I 43

over 6-10 inc 1.2 2 + 8 0.026 40 - 43

over 10-200nc 1.5 2.3 =10 0,030 40 I 42

oyer 20-3200nc 2 3 +15 0.035 100 I 100

over 30-50inc 2 4 + 20 0.040 100 I ioa

B 0-3inc 1.2 2.3 = 7.5 0,040 40 I1I 43
oner 3-6inc 3 + 9 0.050 100 I1I 100

over 6-10inc 2 4 12 0,050 100 I 100

over 10-200nc 2.3 5 =15 0,080 100 I 100

over 20-200nc 2 & + 24 0.100 200 I 200

aver 30-50inc 4 g + 32 0.120 200 I 200

c 0-3inc <] & + 12 - 100 I 100
over 3-6inc 4 =] + 1656 - - I 100

over 6-10inc =] 10 + 20 - 200 I 200

oyer 10-200nc 2 15 + 30 - 200 W 200

over 20-30 inc 10 20 + 40 - - W 200
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2e0
Q00
915
920
a50
65
995
10320
1060
1093
1125
1135
1150
1220
1255
12590
1320
1230
1285
1420
1455
14235
1520
133535
135935
16320
1665
1700
1740
1773
1210
1245
12880
1220
1955
1995
2020
2070
2105
2145
2120

Hardn

Hardness Conversion Chart

ess Mic

273
208
283
290
293
200
210
320
330
240
350
360
270
380
390
400
410
420
430
440
450
460
470
430
490
S00
o210
520
330
oS40
S50
=171
a70
S20
Sa0
[=1a]]
&10
&20
630
&40
&S0
=111
ET0
&30
&30
Too
TZ0
740
Te0
Ta0
ao0
220
240
260
220
Q00
Q20
240

kers

Hardness Brinell*®

261
ZEE
271
276
2&0
285
295
a04
314
223
233
342
252
361
371
220
z90
399
409
418
428
437
447

(456)

(466)

(475)

(485)

(494)

(504)

(513)

(523)

(532)

(542)

(551)

(5&1)

(570)

(5&0)

(589)

(599)

[E0E)

[£18)

98.1
99.5
(101]
(102
(104

(105

114.2

115.1

20,2
21.2
22.2
23.1
24.0
23.8
23.8
2E6.4
27.1
278
22.5
29.2
29.8
21.0
222
33.3
24.4
33.5
26,6
277
28.8
39.8
40.2
41.8
42,7
43,6
44.5
43,3
4E.1
46.9
47,7
42.4
49,1
49.8
S0.5
S51.1
51,7
52.2
53.0
53.6
S4.1
54,7
55,2
=L
=N
S56.5
=
==
58.32
028
09,2
59.7
e0.1
£1.0
51.8
£2.5
E3.2
&4.0
&4, 7
E5.2
£5.9
EE.4
&7.0
£7.5
62,8

e0.7
£1.2
E1.6
£2.0
£2.4
E2.7
£3.1
£3.5
£3.8
£4.2
£4.5
£4.8
£3.2
£3.8
S5,
£7.0
ET.E
£38.1
£8.7
£9.2
£9.8
T0.2
T0.2
T1.4
Tl.8
T2.2
T2.8
733
T2.E
74.1
4.5
T4.8
T3.3
3.7
TE.l
TE.4
TE.7
TT.0
T7.4
G-
T2.0
T2.4
Ta.G
TE.9
7.2
T9.5
T8
20.0
a0.3
20.6
20.2
21.1
21.2
21.8
a2.2
22.6
22.0
83.4
22.8
24.1
4.4
24.7
235.0
85.3
83.6
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WEB-PAGE

With our expertise and wide range of quality products at
competitive prices we offer both online and in our stores, we
hope that you quickly can find what your seek.

Katalog = Yitksomheden - Wearktajsavis E-handel Brochurer Kontakt

M
WILHELMSEN A/s

Hvad tilbyder vi?

Lees mere i
vores brochurer

Vi har linearfgringer, kuglelejer, rullelejer, spindellejer etc. fra INA-FAG

Be atelefan, e-mail eller e-handel.

E @ FAG Rencol se

M. Wilhelmsen A/S

Kontakt virksomheden Wi tilbyder Leverandsrer

Rrhus Handelshetingelser Wearktajsavis Dansk Jerncentral AS
Wejle Fersonale E-handel IMA FAG

Hetlew Abningstider Rencol
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