











NICKEL ALLOY BALLS

This material is universolly wsad in valves ond pumps where the grealest resistance is required %o comcsion caused by strongly oxidi
wng acids

Hastelloy-C276 is resisiont to stongly auidising agents such as chlorine, nilric, ocelic, formic, phospheric, sulphuric and hydrofluoric
acids, zinc chloride and ommonium solulions, woerbosed soluions conlaining chlorine or hypochlorites and ocid solutions of fenic
and cupric solls,

HastelloyD is exceptionally resistont ko any concentration of sulshuric acid, up o its beiling point,

HASTELLOYBZ  100max 002max 24,00/3000 0,0max 1,00max  200max 6500/70,00 3,00/450 1,00 max
HASTELLOY C276 14,50/16,50 002max 1500/1700 Ofmax  1.00max  4,00/7.00 54,00/58,00 2,50 mex
HASTELOYD  1.00max 0,12 max 7.50/1000 05/1,25 2,00max 84,00/86,00 1,50 max

HASTELLOY B2 HRS 55 9,22
HASTELLOY C276 HRE 50 8,88
HASTELLOY D HRC 34 7 81

Diometers: from mm 2 b0 mm 150

Precision grodes: |50 3290 G100 - G200
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SPECIAL ALLOY BALLS

Widehy used in the production of synthetic rubber, high octone gascline [petrel] solvents, explosives, plastics, synthetic fibees, heony
chemicals, organic chemicols, pharmaceusicals end lood production. In food production processes it is used 1o protect the end pror
duct Flgm the risk of consamination with melallic whslonces

Widely used bor special boll beorings and missiles bearings components; olso used for bearings in aircraft turbine mators requiring
highest wear resisiance up to +427 °C.

Used in volves, pumps and flow meters thot must be resisiant to aidising ocids. It is resistont to organic chemicol solutions, seo
wader, hydrochloric, hydrobromic and lormic ocids, chlorine, bromine and iodine 0s well as cold ommonia.

Used in the oil indusiry ond for offshore dhilling equipment. It is highly resistont 1o abeasion by pubverised rock, due to very good
hardness characlerstics and its highly resistant to generol wear.

Speciol Coboh olloys, T5 Highspeed steel, Inconel625, Siellte, Elgiloy, Magnesium, Indium, Vanadium, ek, [minimum lof required].
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CERAMIC BALLS

The most widely used type of ceromic due ko very high resisionce Jo wear and abrasion in general. It hos o low coefficient of ther
mal expansion |235% of that of seel balls) and o weight H0% lower than steel. i has o microrstruchure specially designed tor applicar
lions subject ko great siress. |t does nol require lubricafion, it is resisiant ko comosion, anfimognefic and electrically insulafing, and if
consinyes o be efficient of high femperatures up to +1400 °C. It combines exkeme hardness with a high precision ball

SisM, balls are widely usad in high precision bearings in the airspoce industry, for machine tools, measurement instruments, mechar
nical certrifuges, rodar and missiles, pumps and comgressors.

This matericl hos o mulicrysiol siruchure and excellent resisiance to abrasion and high lemperatures. B is resistont lo most corosive
agents, but it is not recommended for use in contact with hydrochloric and hydrofivonic ocid or skong alcaline solutions. AlLO, balls
are ysed in volves, pumps and bal bearings.

This moteriol, compared has ¢ high degree of compaciness and considerable Rexural strength, which makes it very relioble. Bt also
has o low modulus of elassicity, close fo that of steel, logether with an exiroordinarily low thermal conductivity.

This moteriol has @ non porous single crysial siruclure used where particulor hardness and extreme resisiance to wear ore required
Ioge.‘!':e.r with o low s.pe::.*lic we-nghl and properties of chemical ineria. The malerial consists of pure aluminium cxide with g small
percenioge of chrome awide which gives it its charocteristic red colour, which is the mast visible feoture of these balls in many appli-
calions as measwement and confrol insiuments, volves and pumps.

This material has o single crysial structure and unlike ruby is ronsparent, Because of its opticol properties and high refoction index
Bolls made of this materiol are curentty used as chemically iner lenses



‘ CERAMIC BALLS - PROPERTIES OF MATERIALS

mﬂnwﬂd multi-crystal M*ﬂ'ﬂh|
H.HT'I”E WPP W,ﬂ '?S,U.'I : P?m
DENSITY g/em’ 3,99 3,90 1,20 5,50
OPERATING TEMPERATURE °C 1800 1100 1000
MELTING POINT 2050 °C 2050*C 1900 °C
SOFTENING POINT 1800 *C 1725%C 1400 *C
SPECIFIC HEAT AT 25 °C [CAL/g/°C) 0,18 0,25 017
 THERMAL COMNDUCTIVITY 36 W/ mk 29W/mk 22 Wimk W/ /mk

WVICKERS HV10 HARDINESS (N/mm']

MODULUS OF ELASTICITY [N/ men] J.:mm* 3,5::1-:-* 3 1x10° ‘hl{l’
BREAKING MODULUS AT 25 °C N//men) 392 470 700 400
wmmmﬁ VE STRENGTH AT 25 °C 2060 2354 2500 2100

SAPPHIRE / RUBY: inert ko mast ocids of very high lemperatures.

ALLUMINA [ALUMINIUM OXIDE]: inert fo most acids, but not recommended in environments with hydrochloric or hydrofluoric
acids or strong alealine solutions,

SIICON MITRIDE: inert ko most ocids.

ZIRCONILUM OXIDE: inert except o hydrofluoric ocid and strong concentrafions. of sulphuric ocid.




GLASS BALLS

Material resisiont 1o high olkoline sclufions. Sodedime gloss balls cre
mainky wsed for applications not subjecied to sirong mechonical or ther
mal shocks, such as plastic bearings, low melers, measwement and

conirol equipment, instruments and ink carridges.

Due 1o its excellent chemical inertio 1o most ocids, this kind of ghass is
parficulody suitable for mefering pumps ond volves agnins srong oxids
sing concentrations,

A kind of glass ofken used for medical and chemical flow meters ond
for genesal meosuement and contra! insruments

BDRGHIJEHEGLASS{F‘I'EK] H1 =

BLACK GLASS 697 151 3.4 - 1,3 -
SPECIFIC WEIGHT 2,50 2,23 2,55
HARDINESS (KMOOP-KHN) 465 418 405
MELTING POINT *C 695 820 450
MAX, TEMPERATURE UISE (MECHAMICAL):

MNORMAL °C 110 230 110
EXTREME °C 460 490 380
RESISTAMCE TO THERMAL STRESS 17 53°C 18°C
SODA-LME GLASS mm 1 to mm 50 G100-200-500-1000
BOROSILICATE GLASS (FYREX) mm 1 to mm S0 G2E-40-100

BLACK GLASS mm 1 to mm 50 G28-40-100
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PLASTIC BALLS

Plastic bolls ore produced using siandard and special polymer resing with diomeders from 1.50 1o 150 mm. and they can be used
insieod of sioinless steel or steel bolls in various indusirial applicafions af lower cost than metal balls.

Plasiic bolls offer above ol the advanioge of being very light, sinces their specific weight is very low. They ore also highly resisiont
ko heat and they provide smooth and silent running, totolly noise and Fricticn free. Unlike convenional metal balls they do not requi-
re lbricotion,

Ancther imporiant fealure is their excellent resislance to xidation and abrasion ond, therefore the use of these balls, even in very
corrosive environments, ollows long life of the component concemed, They olso provide electrical ond heat insulation and ose not
magnetic. The mast witsble type of synthefic material can be chosen from a wide range of plostics each with different characlerr
shics.

The most common applications include plastic bearings and rollers, ball berings for fumiture, micro-pumps for speays, dispensers,
pumps ond volves, pracision insinyments, measurement and control aquipment, pholographic and pharmoceviical equipment, comr
puters, condiioning and outomation equipment, photocopiers and equipment for the indusiry.

Insoluble in common solvents, olcolis, diluted mineral acids ond oanic acid subsiances. B is, above oll, resisiont to alcalis, oils
and patrcleun greases of lemperatures up to 150 °C, inorganic soline sclufions, aromatic hydrocarbens, low srength alechols,
goscline. It has high stength, rigidity and hardness characleristics.

Polymer resin with excellent mechonicol and chemical resistonce and good elecrical properfies. Resistant to inorgonic soline sclur
tions, aliphatic, aromatic and chlorinated hydrocarbons, low stength aleohols, ether, combustible mixtwes, mineral oils and greer
ses. Bolls made of these materials are ofen used for shding fittings of tobles and drowers, fumiture bearings, rollers, volves ond elec:
ronic companents, sailing boot fittings,

Excellent chemical resistance, low specific weight (less than woter) and the highest meling point of thermoplastics. It is an excellent
electrical insulator and has o low dielectric constont coefficient, It is ofien used where the capocity 1o float on fluids in general is
required, It is ideal for equipment used for blood transhusions, level indicalors and decdorant rolbon sicks. It is highly resistant 1o
chemical substances, such os ocids, alcalis, alcohols and mary inorganic subsionces, soline solutions, solvents, alcohoks, gasoline
[petrcl), waler, oils, greases, detergent, Fuit juices and milk, It is not resisiont 1o aromatic hydiocarbons ond chlorates, I is perfect for
oll medical and pharmoceutical applications,



PLASTIC BALLS

A low cost thermoplastic with excellent resisiance 1o cbrasion and stong impacts. It is commanly used for various medical, pharmar
ceutical and electronic applicofions.

his exceptionally resisiont 1o most indusirial ocids, inargonic saline soluions, coustic subsiances, cryogenic biquids ond hydrocor-
bons. b cannct be domoged by any kind of sobvent. b is selubricating and recommended for oll uses et require sirang chemical
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This malerial has o low density compared with ofher types of plastics ond it is swiloble for opplicolions where the copocity to floot is
required. It is very sirong and resisiont ko elongation. It also has excellent eleckical and digleciic properies. If's obsorbing very litfle
waoter, has high chemical resistonce, and if's resistont to diluled ocids, alcalis, sohents, alcohols, gosoline [petrols), woler, grease
and cils. It is not resisiont ko oxidising ocids, ketones, aromatic or chlorinated hydrocarbons ond detergents, It is odourless, ond
there are no counterindicafions for the use of this matesial with food.

A polyurethane with excellent resistonce to abeosion and with the advanioge that it con adopt itself o ony imperfections in the boll
housing. It is resisiant lo combustible mixtures, greases, cils, olcohols, gasoline [pefrol), ozone, oxygen, weak ocids and alcalis. It is
nol resistan ko srong ccids ond alealis, aramatic aleohoks, hot water, hot air, satwrated stleam and some gasoline (petrol] additives.

Highty resistant ko heavy koods and compression. Used in bearings ond heavy duty sailing boat fitlings.

MNylon, Dekiin, Acetol, Celeon, Hostolorm, ABS, Plexiglas, Polycarbonale (lexan), High and low density Pobpethlene, Polyshrene,
Polypropylena, PV.C., Torden, Tefion,

On request, we can produce mineral or glass fibres filled balls. -
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PLASTIC BALLS DIAMETERS
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7
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17/32

214

15

15,081 19/32

15875 5/8
14

16,649 21/32
17

17,4462 1116
18

18,256 23/32

19,050 3/4

19,844 25/32
20

20,638 13/16
21
22

22,225 7/8
23

23,812 15/16
24
25

25,400 1
24

26,788 1 1/16
28

28,575 11/8
30

30,162 1 3/16

31,750 1 1/4
32

33,338 1 5/16
34

34,925 1 3/8
35
34

36,512 1 7114
38

38,100 1 1/2

39,488 1 9/16
40

41,275
42 842
44,450
45
45,038
47 625
49212
50
50,800
53,975
55
57,150
60
60,325
43,500
65
86,675
69 830
70
73,025
75
76,200
BO
82,550
BS
88,900
90
25
95,250
100

RS el
1 5/8
1 11/18
1 3/4
1 13/16
1 7/8
1 15/14

2
21/8

2 1/4

2 3/8
2 1/2

2 5/8
2 3/4

2 7/8
3
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GR. | = 25 + 12
e | + 50 + 25
R 127 =127

GRADE | AND Il TUMBLED AND POLISHED

RED GREEN  YEUOW  ORAMNGE BLUE BLACK GREY
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PLASTIC BALLS

2 0414 0,807 0,394
2.3 ks 0,498 1,02 0,565
25 092 1,18 078
3 1.5% 205 1,34 178
3,175 1/8 1,90 244 1,40 212
3,049 5/32 369 474 an 412
4 378 485 318 421
4742 s 6,41 8.23 539 FAL
5 7.39 748 622 8,24
5,556 7l 10,1 129 B.47 11,3
& 127 16,3 107 14,1
4,35 1/4 148 19.0 125 14,5
7 203 260 171 24
7,144 932 2,5 a7 18,1 240
7.038 514 %4 380 249 330
] 30,2 3.7 254 33,60
9 43, 554 3.3 48,1
#,525 38 510 855 429 56%
10 561 75,8 857 859
10,319 13/32 83,6 817 53,4 71,0
1 784 01,0 66,1 877
11,12 7 81 104 482 20,4
12 102 131 B58 114
127 1/2 121 155 102 135
13 130 167 109 145
14 162 208 137 181
14,268 é 172 | 145 192
15 200 256 168 i
15,081 19/32 203 240 170 7%
13875 58 237 304 200 244
14 241 o 203 249
18 245 443 200 385
18,256 2332 359 481 302 401
19 408 524 243 455
19,05 3/4 408 524 43 455
19.5 438 582 359 488
%0 44 &07 04 5
21 479 498 45 507
2 75 808 X 1] a2z
s 718 843 834 547 724
25 g2 1183 774 1029
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PLASTIC BALLS - DATA SHEET
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PLASTIC BALLS - DATA SHEET
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TORLON BALLS
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4,350 11 2,50
9,525 52 371 1710
1270 6,73 490 e

Compression fests determing the capocity of the ball to beor load of 150 kg for 5 seconds using o materias tesling machine. The
lood is applied 1o the upper plate ot & rale of 1,33 mm/mir, Permanen! delormation [sef] is measured o5 the change of diameser
recoeded immedsately after the end of the test. Delflaction under lood represants the ool change in the diometer with the lood
applied and is measured by o racorder applied 1o the machine. The data oblained are o mean value for 10 samples.

4,35 09 MO FRACTURE
.53 02 N FRACTURE
12,70 0,1 MO FRACTURE

Diometers produced: from mm 3,175 to mm 25,40

DIAMETER + 10,025 mm
SPHERICITY 10,012 men
SURFACE ROUGHMESS H0-50 RA

RESISTAMCE TO TENSILE STRENGHT D 1708

A7 1950
AT 230°C 470 m
MODULUS OF TENSION D 1708 50000 47000
COMPRESSION STRENGTH D 495 2260 1690
ROCKWELL-E HARDIMESS D758 85 72



RUBBER BALLS

Modern technoiogy provides so many elasiomens from which we may choase the most appropriate one for production of special
mixes compatiole with amy kind of fluid..

The balls produced using these kinds of materials are charactensed by very tight tolerances. These balls are extremely versatile and
silent in oddition 1o their charocteristics of rasisance 1o corosion and the foct that they do not require lubricaticn

The most common applications include safety and non return valves, pumps, special light bearings, drink dispensers, bomery indicor
hers and medical equipment

Specicl rubber meliings are produced on request for highly specific applicalions, such 03 exposure to sisom, corosive fluids o high
lemperahres,

This is the most versotile elastomer quite suitoble 1o cover housing defects.

MNBR bolls are made of a special mixture with o specific Sheee hardness of 70 for applications whese the ball is exposed to a ronge
ot hydraulic fluids or walerbased products. This type of mix is paricularly suitable for grinding to fight tolerances for this kind of sof
material. Using centreless grinding machines, it is possible 1o work 1o optimum tolerances for both roundness and diometer,
Aytemalic cobbration ond measuement sysems are used to ensure furer dimensional and quality checks on the produchion line.

MEBR balls are resistant to water, oils and mineral grease, aliphatic hydrocarbons, alechols and soline solutions

EPDM bballs are particulary resistont to ocetic ocid, ocelone, ammonia, shong olcalis, ether, ethylene oxide, ozone, hydrofuaric
and nitric acids [low concentrations|. Material recommended for high lemperalures in waler or sieam and for waterbosed chemicol
solutions

This material is welknown for its resistance 1o comsive fuids. Viten balls are excepionally resisiant 1o heat up o +220 °C ond
water, sieam, ozone, okcohols, diluled and concentiated acids, diluled ong concentraled olcalis, and saline solufions

k



RUBBER BALLS

Silicane balls are resisiant up 1o +200 °C 1o oil and vegetoble grease, ozone, alcalis and dilued ocids. This matariad is stongly
recommended for both low and high lemperatures

The rigidity of the balls made of this kind of material is intermedicte between wbber end thermeplastics. They are highly resistont to
breakoge, tracfion and abrosion

3/32°-1/8"-5/32° - 314" - 7/32" - 1 /4" - 516" - 3/8" - 7/16" - 1/2" - 9/16" - 5/8° - 3/4" - 1*
mm1,25-3-4-5-6-8-10-20-25-30-35-40-45-65-75-95-115-125-145-170- 193

3/32° 10 3/8" + 0,05 mm on the diometer £ 0,07 mm on the roundness
78 wl” + (.10 mm on the diometer  +0,12 mm on the roundness




CMC CATOSPHERES

CMC cotospheres are ba'ls mode of plastic (cobarymethyceliulose] cutside coated with o loyer of copper. This kind of ball is
mixed with e parts fo be subjected to gohanic reiment o tumbling. The balls are extremely useful for prolecting ports during
reiment 1o avoid domage and prevent them from sticking together. Also, CMC catospheres allow the galvanic reciment of minier
e ond delicate parts, reducing the times required ond therefore the cost of electroplating. The balls are light in weight ond hove
density that is usefyl in ol types of gobvonic solufions. For exomple, the gabvonic umbling of semiconducions, elecironic components
ond small gold hardware and fixtures is focilitaled by the use of this technigue.

CMC cotaspheres are the ideol solusion 1o reduce the costs of eleckoplating ond eliminate domage 1o parts 03 a result of the gohver
mic aatment,

CMC cotospheres hove sphericol precision, are easy 1o sieve ond ore produced in milimetric diometers. The balls are not vorni
shed and are therefore conductive, but they ofiract very litle curent because of their very low inlensity. They also help to disribuie
the metal unifcemly and with greater accuracy. The bolls con be reused and con be refined for use with gold or other precious

metols in the golanic process.

Completely cooted with copper - Tickness of the copper loyer 0,05-0,07 mm - Tolerance on the diomeler of the copperpioted
balls + 0. 1 mm = Density 1,40

Each boll is perfecty sphericol with no sudoce defects. The balls are light and prolect the product from domoge. They reduce the fimes
ard costs of elecvorplating ond piocessing in generol

Thay increase elactical contact of metallic fixures and hardware and allow @ greater and more uniform disribuion of the metal
during the galvanic process.

They can be re-used and do ot conlain varish,

They ore ideal for golvonic neaiments of semiconduciors ond gold fixiures ond hordwore.

mn 11-15-2-25-3-33-4-45-5-6-7-8-10-12-14-146-18

Crher types of balls ore ovailoble on onder.

Mon conductive and light acetycellulose balls for the profection of low cost products.

Solid and empty loaling prassic balls mode of high density polymethylene ond polypropylene for the conkrol of heot, umes and evar
pornahion.

Protective bodies (oval, ofindrizal, et ).
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