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FULEEPEZEFRSII /All Ceramic Bearings Made With Si3N4
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/Full Ceramic(All-ceramic)Bearings of full complement balls
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/Full Ceramic(All-ceramic)Bearings of ceramic cage
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e PZEEHFEFARY /Hybird construction ceramicball bearing
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POM/PA 283 Bk (5 2R 2B 1 Bl 7K )
POM/PA Plastic Bearings(precision plastic bearungs)
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AR\ il 5 R /Plastic Bearings

HDPE/PP/UPE (UHMWV )8} i 3 (7, i 28 41 B 7% )
HDPE/PP/UPE Plastic Bearings(Anti-Acid and Anti-Aleali bearings)

HDPE PP UPE
PTFE/PVDF 2B%:}a &
PEEK/Pi 2B} 3 (T} 15 B B4 ey ¢ )

(T =5 iR 2B ) i )

PEEKI/Pi Plastic Bearings
(High temperature application
plastic bearings)

Plastic Bearings Made
with PVDF or PTFE
(Anti-corrosion)
plastic bearings

Eof SV B2 SRR UNIETL D
Plastic ball bearings for units
and plastic ball bearing units
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G3 0.08 0.08 0.012 *

G5 0.13 0.13 0.02 *

G10 0.25 0.25 0.025 *

G16 0.4 0.4 0.032 *

G20 0.5 0.5 0.04 %

G28 0.7 0.7 0.05 *
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FE 4518 {4 /Engineering Ceramic Ctructural Plarts
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T BRI RBEH /Engineering Plastic Fastencers
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IRIER AR IR M3 M4 M5 M6 M8 M10 | M12 | M16 | M20
Y2FE thread pitch P| 0.5 0.7 0.8 1 125 | 1.5 1.75 2 2.5
e min 287 | 344 | 458 | 572 | 6.86 | 915 | 1143 | 16 | 10.44
k max 3 4 5 6 8 10 12 16 | 20
EPN 25 3 4 5 6 8 10 14 | 17
L max 20 25 25 35 35 40 45 55 | 65

IZRURTED M20 | M16 | M12 | M10 M8 M6

| 1 I Y2E thread pi
4 ﬁ 2 pichP| 2.5 | 2 175 | 1.5 125 | 1
o +— 4 e >
V @ m max 16 13 10 8 65 |5
F ] N =i '

7m/ e e min 3295|2617 | 219 | 196 | 142 | 10.89
S max 30 24 19 17 13 10

IRHRGRIZD M6 M8 | M10 | M12 | M16 | M20

- 1 N 1 |85 thread pich P 1 125 | 15 | 175 | 2 25
EZI—U_‘ N7 ° k2B |4 53 |64 |75 |10 |125
K I emin | 10.89 | 142 | 19.6 | 21.9 | 26.17 | 32.95
smax |10 |13 |17 |19 |24 |30
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/Deep groove ball bearings /Angular contact
ae ball bearings
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EH ﬂ ;_3.2 gﬁ Bou%a%dﬁe}gions EE 7? ;_3.2 ?ﬁ Bouﬁa%dﬁe}gions EE g( ;_3.2 ?ﬁ Bouﬁa?y:dﬁegions m E( ;_3.2 ?ﬁ Bouﬁargy:dﬁe:{ions EH EK i_fg gﬁ Boul ﬁa%dﬁe?s‘ions
Bearing No. d D B Bearing No. d D B Bearing No. d D B Bearing No. d D B Bearing No. d D B
683 712 6200 o 30| 9 6006 55|13 | | 6411 |55|140| 33 7900 2| 6
693 8|3 6300 35| 11 6206 20 62|16 | | 6812 78 | 10 7000 | 1268
603 3,93 6801 21| 5 6306 72119 6912 85|13 7200 30| 9
623 10| 4 6901 24| 6 6406 90 | 23 | | 16012 95 | 11 7300 35| M
633 13| 5 || 16001 |12 |28 7 6807 47| 7 6012 | 60|95/ 18 7901 24| 6
684 9 |25/ 6001 28| 8 || 6907 55|10 | | 6212 10| 22 Ty | 2] e
694 1|4 || 6201 32|10 | 16007 62| 9 || 6312 130/ 31 et s
7301 3712
604 | 4 |12 4 6301 3712 | 6007 [35|62|14 || 6412 150/ 35
7902 28| 7
625 13| 5 6802 24| 5 6207 7217 || 6813 85| 10 002 oo
7
634 16| 5 6902 28| 7 6307 80 | 21 6913 90 | 13 o0 15 T
685 1| 3 || 16002 32| 8 6407 100| 25 | | 16013 100/ 11
15 7302 42|13
695 13| 4 6002 32| 9 6808 52| 7 6013 | 65 100/ 18 2003 20| 7
605 | 5 14| 5 6202 35| 11 6908 62| 12 || 6213 120/ 23 2003 351 10
625 16| 5 6302 42|13 || 16008 68| 9 6313 140/ 33 0 17 ol B
635 19| 6 6803 26| 5 6008 | 40|68 |15 || 6413 160| 37 7303 47| 14
686 13 |3.5| | 6903 30| 7 6208 80| 18 || 6814 90 | 10 7904 37| 9
696 15| 5 | | 16003 35| 8 6308 90 | 13 || 6914 100/ 16 7004 42| 12
20
606 6 |17 | 6 6003 T 35|10 6408 210| 27 16014 110| 13 7204 47 | 14
626 19| 6 6203 40|12 || 6809 58| 7 6014 | 70 |110| 20 7304 52 | 15
636 22| 7 6303 47 |14 || 6909 68| 12| | 6214 125| 24 7905 42| 9
687 14 |3.5| | 6403 62 | 17 | | 16009 75|10 | | 6314 150/ 35 7005 47 | 12
697 171 5 6804 32| 7 6009 | 45|75|16 || 6414 180| 42 7205 |25|52|15
607 | 7 |19]| 6 6904 37| 9 6209 85| 19 6815 95 | 10 7305 62 | 17
627 22| 7 || 16004 42| 8 6309 100/ 25 | | 6915 105| 16 7906 47| 9
637 26| 9 6004 | 20| 42|12 || 6409 120| 29 | | 16015 115] 13 7006 30 55| 13
688 16| 4 || 6204 47 14| | 6810 65| 7 || 6015 |75|115] 20 7206 62] 16
7306 72119
698 19| 6 6304 52|15 || 6910 7212 || 6215 130| 25
7907 55| 10
608 | 8 |22| 7 6404 72119 | | 16010 80|10 || 6315 160| 37
7007 | 45| 62| 14
628 24| 8 6805 37| 7 6010 |50 |80| 16 || 6415 190| 45 207 =117
638 28| 9 6905 42| 9 6210 90|20 || 6816 100/ 10 207 50| 21
689 17| 4 | | 16005 47| 8 6310 10|27 | | 6916 110| 16 2908 62| 12
699 20| 6 6005 | 25|47 |12 || 6410 130| 31| | 16016 125| 14 7008 o8 | 15
609 | 9 |24 7 6205 52| 15| | 6811 72| 9 6016 | 80 |125| 22 7208 1 %% 8018
629 26| 8 6305 62|17 | | 6911 80| 13 || 6216 140| 26 7308 90 | 23
639 30|10 | | 6405 80 | 21 | | 16011 o 90 | 11 6316 170/ 39 7909 68 | 12
6800 19| 5 6806 2|7 6011 90 | 18 | | 6416 200| 48 7009 75| 16
6900 | 10|22 6 6906 | 30|47 9 6211 100/ 21 6817 a5 110/ 13 7200 | *° 85| 19
6000 26| 8 | | 16006 55| 9 6311 120| 29 | | 6917 120/ 18 7309 100| 25
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/Double row angular /Self-aligning /Single direction thrust
contact ball bearings ball bearings ball bearings
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EE ﬂﬂgﬁ Bouﬁafy:dﬁe:{ions EH E(ﬁgﬁ Bou%argy:dﬁegions EH E(@?E Bou%argy:dﬁe?s-ions ﬁm ﬂﬂ?ﬁ Bouﬁar%:dﬁe:{ions
Bearing No. d D B Bearing No. d D B Bearing No. d D B Bearing No. d D T d+ D1
5200 10 | 30 |14.3 135 5(119]| 6 2210 90 | 23 51100 10 241 9 | 24| M
o [ lwlss B lelnlel o wns s e
5202 | 15 | 35 |15.9 108 | 8 |22| 7 || 121 100/ 21 0T 1o | 261 8 126113
5302 | 15 | 42 | 19 120 | 9 26| 8 || 2211 100] 25 o1201 28 | 1 128 ) 14
55 51102 28| 9 | 28| 16
5203 | 17 | 40 |17.5 1200 30| 9 1311 120| 29 15
51202 32 | 12| 32| 17
303 | 17 | 27 222 2200 | 3014 | 2311 120/ 43 c1103 1
1300 2511 | 1212 110] 22 47 1301 9 | 30 | 18
A | 2V | AT |20 2300 25 [ 17] [ 2212 | _ [110] 28 51203 35| 12| 35| 19
5304 | 20 | 52 |22.2 1201 32|10 1312 130/ 31 51104 20 35| 10 | 35 | 21
5205 | 25 | 52 |20.6 2201 12 32|14 2312 130| 46 51204 40 | 14 | 40 | 22
o (o [walma [ 2o ®[rre| o] il [l e
51205 47 | 15 | 47 | 27
65
ALY | €U | @5 0 1202 35| 11| | 1313 140] 33 51106 a7 | 11 | 47 | 32
72 (30.2 30
5306 | 30 30 2202 |, 35|14 | 2313 140| 48 51206 52 | 16 | 52 | 32
om e 20s | [aal1r] [ 2oia |, [las[st] |20 45 [52] 1252 a7
5307 | 35 | 80 |34.9 70 51207
w208 40 80 202 1203 40 | 12| | 1314 150| 35 o108 62118 | 62 | 37
: 2203 | . 140]16] | 2314 150| 51 40 | 80| 13 60 | 42
5308 | 40 | 90 |365 1303 47 14| [ 1215 130| 25 51208 68 | 19 | 68 | 42
5209 | 45 | 85 |30.2 2303 47 19| | 2215 | /130 31 51109 | ,. | 65| 14 | 65 | 47
5309 | 45 | 1001397 1204 47 14| | 1315 160| 37 51209 73 | 20 | 73 | 47
2204 47 [ 18] | 2315 160/ 55 51110 70 | 14 | 70 | 52
. 20 50
5210 | 50 | 90 |30.2 1304 52| 15| | 1216 140| 26 51210 78 | 22 | 78 | 52
5310 | 50 | 110 444 1304 52| 21| | 2216 | /140| 33 51111 78 | 16 | 78 | 57
5211 | 55 |100/33.3 1205 52[ 15| | 1316 170] 39 51211 | >° 90 | 25 | 90 | 57
5311 | 55 | 120 39.2 figg 25 22 13 fg}? 1;8 2: 51112 | |85 | 17 | 85 | 62
5212 | 60 | 110 36,5 51212 95 | 26 | 95 | 62
2305 62| 24| 2217 | . [150] 36 c1113 5 18 o0 o
S ) B0 ED ) g 1206 62 16| | 1317 180 41 65
5213 | 65 | 12038.1 2206 | . [72]20] | 2317 180| 60 Siles) B N T
5313 | 65 | 140 587 1306 72[19] | 1218 160/ 30 5114 |, | 95| 189572
51214 105| 27 [ 105 | 72
214 |70 (125|207 2306 72| 27| | 2218 | 160 40
1207 72| 17| | 1318 190/ 43 51115 | | 100| 19 |100] 77
5314 | 70 | 150)63.5 2207 80|23 || 2318 190| 64 51215 110| 27 | 110 | 77
35
5215 | 75 | 130 41.3 1307 80| 21| | 1219 170] 32 51116 | 105 19 [ 105 82
5216 | 80 | 140 |44.4 2307 80 | 31 2219 |, |170] 43 51216 15| 28 | 115 | 82
0217 | 85 150|302 1208 80|18 | | 1319 200| 45 51117 | | 10| 19 | 110 &7
son | o [mos] o | bwor| 5] sl s o
100 51118 120| 22 [120] 92
2308 90| 33| | 2220 180/ 46 c1a1s | % 0 019
1209 85|19 | 1221 | [190] 36 135] 35 1135 93
2209 |, |85] 23] | 2221 190| 50 Y | | 12| 26 18] 107
1309 100/ 25| | 1222 | . 1200 38 51220 150 38 | 150 | 103
2309 100| 36 2929 200| 53 51122 | 110 | 145| 25 | 145|112
1210 |50 | 90 | 20 51124 120 | 155| 25 | 155 | 122
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/Comparision of bearing material technical data

BE Technical data ESfi] GCr15 9Cr18 Si3N4 Zr02
ZE O Density g/em3 7.8 7.9 3.2 6

EEAR o Coefficient of expansion 10-6C 1 17 3.2 10.5
3EBMHEE E modulus of elastcity Gpa 208 200 320 210
JBHALL | Poisson ratio 0.3 0.3 0.26 0.3

&€ HV Hardness 800 700 1700 1300
PIEBRE Og Flexural strength Mpa 2400 2600 900 1000
HIEEEE Indentation strength Mpa 3500 2000
g Kc Impact strength Nm/cm2 20 25 7 11
EUEZR )\ Thermal conductivty W/mk 30~40 15 35 2.5
EEEEBE Q specific resistivity mm2/m 1 0.75 1018 1015
LEER specific heat JIKgK 450 450 800 400
{EFIRE MAX permissible service temperature © 120 150 1000 800
fiifEER anti-corrossion # none 55 weak 34 strong 34 strong
"ﬁgjfﬁif"éﬁgfggzﬁeﬁ » 10*106 10*106 50*106 50*106
HENEIBRSABILR Destiry Model §I5% peel off | U5 peel off B peeloff | FEEE
WM Anti-magnetism & none & none # good # good
RT#8EME Dimension stability Z not good Z not good 43 good 43 good
#B1Z M Insulate properties ANiE#& not good | E# not good | 45 good 45 good
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/Basic propertises of staple engineer plastic

M material PDPE |PP  |POM |PA6 |PA66 |PBTGR0|PVDF |PPS |PTFE |PEEK |PI
ERRERRE °C Long-time working temp. |90 [100 |110  [100 |100 120 |150 230 |260 260 |300
BE o Density 096 [0.91 |142 [1.13 |1.14 [153 [1.77 |1.35 |28 [1.32 |1.35
fiIfE/J(Mpa) osTensile strength at yieid 25 30 |70 |85 |80 50 |75 |25 |95

JIAIEEE (Mpa) oxTensile strength at break |35 135 |46 116
BRERFEE (Mpa) H, Ball indentation haedn |50 |80  |170 |160 (170 |190 |80  [190 |30
SHEEEME(KJ/m?) a, Impact strength #(None) | #(None)| (None) | #(None)| &(None) |60 #(None) | 50 #(None) | #(None)| 75
BEIEERE 029 (0.3 |0.34 [038-045035042{0.24 |0.3 0.08-0.1/0.3-0.38|0.3-0.38
TBENEES (1 /km) Side wear 11 |46 (023 |09 21 0.3-0.38
AL BE ("C)Vicat softening temp 130 |165 |[175 |220 (260 |225 |[172 (280 (327 |343

WIB LB LIRE(C)DSC/Tg 95 |18 |60 |60 |72 |60 |18 |90  |-20 |143

iﬂft égﬁi’t’fﬁg% EE‘?S“A( ©) 4249 |65 124 |75 100 |210 |95 |110 |55 |140 368
il é’éﬁiﬁfﬁﬁ% i, P ) 70-85 [105 |170 |190 |>200 225 |140 121 182
ESEREE ARE 9 [140 |150 [160 [170 |200 |150 |260 260 300 |350

Max working temp. Stort time
IRIEBRZAEN(109/K) Coef of linear expansion |13-15 |17 |10 |8 8 35 |13 |5 12 |50 |49

/Ta%ﬁ%(mo Hz)Dielectric constant at 1 Mhz|2.4  |2.25 |3.7 |3.7-7 |36-5 |3.8 |8 21 [3.2-3.3|3.1
BETEELH(Q - cm)Volume resistivity >10° [>10" |>10" [>10" |>10" [>10" |>10" [>10" |>10" |>10" |>10"
i ZR 7K RN iR FRRsA Y 14 BE + + — (+) (+) _ + + + + (+)

Anti-hot water and aikali for washing
RIBULIZHEQARVTIAME Flammability UL94 |HB  |HB  |HB |HB |HB |HB |VO |VO |[VO |VO |VO

BRI FFIT Anti-weathering - = 1= 1= 1= 1= 1+ 1+ 1+ |- |#
+ =0 ~ TN (+)=BHREMTMW - THn — =M~ R B =mER
+ =resistant (+)=partly resistant 333 — =none-resistant none=none break



B I PEMPBINEBESR /Properties comparision of ceramic material

1*8E Properties

ENITE
Unit

i E A
B4C

=itis
99A1203

e
ZTA-20%

Sibih
Zr02

Ei|
Si3N4

fiEhE
SiC

ZE 0 Density

g/cm3

2.4~2.51

3.7~3.99

5.5

6

3.2

3.2

fEE HV Hardness

kg/mm

2700~3200

2300~2700

1470~1500

1300~1500

1700~2700

2350~2450

JEBE O, Flexural strength

Mpa

350~400

350~400

700

1000~1500

900

450~800

JEEE Indentation strength

Mpa

1800~2500

2800~3500

2000

2000

3500

2250~3000

ENZ4ENME Impact strength

Mpa - m-3/2

6

2~4

5~6

1

7

4~5

ZEREE Weber modulus

Gpa

>7

>10

>15

>15

>6

SRS Et Modulus of elasticity

Gpa

407

260

210

320

410

SHFALL Poisson ratio

0.2

0.23

0.3

0.26

0.16

HERAE A Coef of expansion

X 10-6/'C

4.5

6.5~8.6

9.4

10.5

3.2

43

ENEIE Heat impact

ATC

200

470

250

500

350

EEPE Resistivity

Qem?

0.3~0.8

>10"~10"

>10"

>10"

>10"

100~2

St EEEPEZERYI /All Ceramic Bearings Made With ZrO2

PvC

PA-6
PMMA
PVC-C
PE-HD

PE-UHMW

PA 6.6
POM
PET

PVDF
PSU
PEI
PTFE
PPS
PEEK
Pl

UPE
PP
HDPE
PVDF
PTFE
POM
PA6
PA 66
PPS
PEEK
P
PBT

440C —

316
304

HiE R

="

=) /m
60C

70°C

70C

80°C
85T

90°C
90°C

100°C

101°C

110°C

1

120°C

30C

150°C

160°C

170°C

180°C

230°C

M BELE B Comparison of plastics long-time working temp.

260°C

50

100
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Bearing material comparison of coefficient of linear expansion.

150

200

250

300

160

85

50

17
16.5
16.5

49
35

100

130
120

155

300C

200

Ger15—11
Zr02—10.5
Si3N4 = 3.2

0 50

150 200





