"Bupieaq aloq paladey jo Joui0d Buu Jauu| (p) “Buueaq |leq 1oeuod Jeinbue Jo Jaulod Buu Buleaq juoi4 (0) "Buieaq Jajjol [eaupullAd Uonoas Uiy} Jo Jaulod Buu Buueaq
*ano01B Bul deus yum Bull 183n0 Jo Jaulod apis aA00ib Bul deug () "siaui00 Buimo|jo} ay) 0} a|qeoljdde sAemie Jou aie a|ge} SIy} Ul () SuoIsuawIp Jajweyd ay) [Yeway]

apis qu-oN (a)

Koyo

- - - - - - - - - - - - - - - - - - - - - g6| - - - Gev | Gee| 0Se| 06+ — | OEVe 0002 | 0002/
- - - - - - - - - - 2k gl — - — | 0eS | OOv| 80€| O€g| — |OE¥e| S6| — - - 00v | 00€| O€eg| SZk| — |00€2 006} | 0061/
S| - - - 069 | 0€S| 00¥ | 80€| — |00S2| <k 1% - - | 00S | S/g| 062| 8ke| — |00€C| S6| — - - G/g | 062| 8leg| S9+| — |08l2 0081 | 0081/
S| — - - 099 | 00S| S| 062| — |09€2| S6| S6| — - - | S§4b | 99€| 082| cle| — |08le| SZ| — - - GG | <lg| 90g| 09L| — | 0902 0041 [ 00LH
el - - - 0€9 | G/¥| S9€ | 082| — |O¥ee| S6| S6| — - - 29y | SvE| G9¢| 002| — [0902 | SZ| — - - Sv€ | G9¢| 002| SSI| — |0S6L 0091 | 009/
ck| - - - Gl9 | 29| SS€ | ¢le| — |0Tke| S6| S6| — - - | 0S¥ | gee| 8Se| S6L| — |0S6F| SL| — - - Gle | eve| S8k Ovl| — | 028k 00SI | 00SH
ek - - - S¥S | cky| SLe | €ve| — | 056k S6| S6| - - - | Gev | Sie| eve| 98K — |028L| SL 9 | S¥S | 00v | 00€ | ¥ee| SLZH c€l| S6 | 00LE 00vL | 00V 1/
el - - - 0€S | 00%| 00E | 0O€e| — |0S8F G| S| SZ|OLL|SPS |00V | 00E| 0€2| SZI| 82} | 02LE 9 9 | 00S | 26 | 082 | 902| S9}| 22| 88 | 009k o0zgl | 0ze
g6 - - - 00G | GZg| 06C | 8| — |OSZK GZ| S| SL|069|SkS |SL8| 082 8Lg| OLL| ect | 0Lk 9 9 | 0S¥ | S€€ | 062 | S8k SPH| 2kL| 08 | 00SE o0szl | osel/
S'6 G'6|G/8 | 099 | SV | SS€| clc | clc| 9S) | 099k S'L| GL| 9L | 0S9 |88y | GSE€ | 22| 902| 09| SHI | OPSE 9 G | 88V | G2€ | €vc | 08L| OPI| 90| 8L |02PE 08LL (08LH
g6 G'6|G28 | GI9 |29V | S¥E| S92 | 002| Sv) [08Sh| S'Z| SZ| SL|Gl9|c9p | SE€ | 0S| S61| OSI| 60} | 09%} 9 G |86V | G2E | € | 08l OPI| 90L| 8Z | 09€L 0ZLL [0THH
g6 G'6 | 008 | 009 | 8€¥ | Se€| 0S¢ | S64| OVl |00SK| G'Z| SZ| SL|Gl9| coy | Se€ | 0S| S61| OSL| 60} | 00OF} 9 G | 00 | 00E | 8le | S9L| 82k 00L| +Z |082E 0901 | 090
SL G/ |0SL | 09S | cly | 80€| €¥e | S8H| 9€) |02vh| SL| SL 9| 08S | 8ey | GLE | 9g2| S84 Ovl| €0 |0ZEL 9 G | 00 | 00E | 8k | S9L| 8Ck| O0L| kL |0OC2E 000} | 000
S, G/ |0€L|09S | 2ly | 00| 9€C | O08H| 2} [09€L| GL| SL 9| SbS | 00v | 00E | ¥ee| S| 2€L| S6 |0Seh S G | SS€ | 2/2 | 002 | OSk| 8L 06 | €9 |0SLE 0S6 | 056/
SL G/ | 069 | SIS | SZ€ | 082| 8t | OLH| 22l | 082} 9 9 9| 00S | GZ€ | 082 | 902| S94| 2ck| 88 |[08LE S G | S¥E | 852 | 06} | OFL| CkH S8 | 09 | 060}k 006 | 006/
SL G, |09 | 00S | S9€ | g2lc| clc | S9l| 811 | 022k 9 9 9|88V | 99€ | glc | 002| SSk| 8LL| S8 |[0TLE S v | G2e | evg | 08L | 9€L| 90k 28 | LS | 0E€0L 0S8 | 098/
SL G'L | 089 | SL¥ | S¥E | 8Sc| 002 | SSH| 2kl | OSEE 9 9 9|29 | GS€ | 8Sc | S64| 0S| S| 28 |[090F S v | G2€ [ €vC | 081 | 9€I| 90k 28 | LS | 086 008 | 008/
SL G/ |SI9 | 29¥ | S€€ | 0Sc| S64 | OSk| 601 | 060} 9 9 9| 0S| G€€ | 0S¢ | S8} G¥i| <2kL| 08 |000L S v | 80€ | 0E2 | OZLL | 8Ck| OOk 8Z | ¥S |026 0S. [0S
S, 9| 08S |8y | SLE | 9¢g¢| 98} | OFl| €0L | OOk 9 9 G|8ev | Gee | evc | 08L| OFL| 90} 8Z |0S6 14 v | 06C | 8kc | 09F | 8L S6 | ¥2 | 05 |08 0LL [0y
S, 9 109G | Gey | 80E | 0€eg| 08 | 9€L| 00L | 086 9 9 G| 2y | 80€ | 062 | OZI| 9€H| €0}| €2 | 006 14 € 2.2 |00C | 0S| 2| 88 | 69 | 87 | 028 049 |09/
SL 9| SIS | 88E | 06C | cle| 0OLL | 82k 26 |026 9 9 G |00V | 00E | 8L | S9k| 82 OOk +Z |0S8 14 € | ¢eLc|00C | 0S| CkH 88 | 69 | 87 |08L 0€9 |0g9/

9 9|88V | S9€ | gLc | 00c¢| SSL | 8LL| S8 |08 S S G| G9€ | 2Lg | 00c | OSk| 8L 06 | €9 |008 € € | 962 | LI | 82l | 86 8L | 09 | cv |0EL 009 | 009/

9 9|29V | GG€ | 8Sc | S64| 0SL | S| 28 |028 S S G| Sve [ 8SC | 061 | OFI| CHH| S8 | 09 |0SZ €| 12 |8lc |09} |8LL| 06 2L | 95 | L& | 089 09S | 095/

9 9| 0S¥ | G€€ | 0S¢ | S8} S¥L | <clI| 08 |08L S S v |Gee | eve | 081 | 9€L| 90k 28 | LS |OKL €| b2 | 8lc |09} | 8LL | 06 cL | 95 | L& |0S9 0€S | 0es/

9 G| 00V | 00E | 8t | L9} 82t | OO} LL |02L S S ¥ |80€ | 0EC | OLL | 82| 0O 8L | ¥S |0L9 €| b2 |8lc |09} | 8LL | 06 eL | 95 | L& | 029 00S | 00S/

9 G| 00V | 00E | 8le | S9k[ 82k | OO L2 |00Z S S ¥ | 80€ | 062 | OZL | 82k| 0O 8Z | ¥S |0S9 €| 12 | 8le |09} 8L | 06 gL | 95 | L& | 009 08y |96

9 G| 00V | 00E | 8Le | €94 82+ | OO LL |089 14 14 v|062 |8k |09k | 8LL S6 | . |0S |029 €| b2 | 8Le | 09} | 8LL | 06 2L | 95 | L& |08S 09 (26

9 G| G.€|08c|clc| LS 22l | v6 | L9 |0S9 14 14 v|062 |8l |09k | 8LL S6 | ¥ |0S |009 (%4 ¢ | 08L | 9€L | OOk | SL 09 | 9% e | OvS ovy |88

S G| GS€ | 2/c | 00C | OSH 8LL| 06 | €9 |029 14 14 €052 | 06} | OVL | 90| 28 99 | vv | 098 [ %4 ¢ | 08L|9€l |00k | S 09 | 9% e | 02s ozy |[v8

S G| GS€ | ¢lc | 00C | 8P 8LL| 06 | €9 |009 14 14 €| 052 | 06} | OFL | 90k 28 S9 | vv | OVS (%4 ¢ | 08L | 9€} | OOk | SZ 09 | 9 e | 009 ooy |08

S v | G2e | €vc | 081 | SEH| 90k | 28 | LS |09 14 14 €| 0S¢ | 06} | OFL | 90k 28 99 | vv | 028 (%4 ¢ | 08L | 9€L | OOk | SZ 09 | 9 e | 081 08€ (9L

S v |G2€ | €vC | 08l | ¥EL[ 90 | 28 | LS |OVS € €| k2| 8lc| 09} |8 | 06 2L | 95 | /g |08F 12| SF | Skt | 60} | 08 09 8V | 8¢ | S¢ |Obk 09€ [2L

S v |G2e | evec | 08 | €€k 90 | 28 | LS |02S € €| k2| 8L | 09k | 8kL | 06 2L | 9S | L& |09F Fe| S+ | S | 60} | 08 09 8y | 8¢ | S¢ |02k ove |89

14 v | 062 | 8lg | 091 12k g6 v, | 05 |08Y € €| k2| 8lc| 09k | 8LL | 06 2L | 95 | g |OVY be| L | Sk | 60L | 08 09 8y | 86 | S¢ | 00% oze |[v9

14 v | 062 | 8l | 091 | 8LI| S6 v, | 0S5 |09 € €| L2 |8lc| 091 [8LL | 06 2L | 9SG |8 |02 b'2| S} | Skl | 60} | 08 09 8y | 86 | S¢ | 08€ 00€ |09

14 €| 0S2 | 061 | OFL | 90| 28 S9 | vv |02 el te ¢ |08L|9€L |00k | SL| 09| 9 | LE |08E c| VL |Sel|S6 69 s ey | €8 | ¢¢ | 0SE 08¢ |99

14 €| 0S2 | 061 | OFL | ¥O}| 28 S9 | v¥ | 00F Le| te ¢ |08L|9€L |00k | SL | 09| 9 | LE |09€ 4 I | 60} | 08 09 Sy | 9¢ | 8¢ | 61 |02E 09¢ |(2S

€ 1’21812 | 091 [ 8| 26 | 2L 9SG | LE |09¢ 1'2| 2| SH|Shk |60} |08 09 | 87 | 8¢ | G2 |02€ 4 I | 60} | 08 09 Sy | 9¢ | 82 | 61 |00E ove [8Y

€ 12| 8kc |09k | 8L | 06 | 2L 96 | LE |OvE 1e| 2| SF|Shk| 60k |08 09 | 87 | 8¢ | G2 |00€ Gt L | 06 19 0s piy 0e | ¥¢ | 91 |0L2 0ze |ty
L1'e 2| 002 | OGSk | 60L | 28 | 99 IS | vE |0LE L'e| be| SL|Skk| 601 |08 09 | 8 | 8¢ | Sc |082 Sl L | 06 19 0s A oe | ¥¢ | 91 |0Se 002 |OF
1'g 2| 081 |9€L |00k | S |09 9v | 1€ | 062 4 2| LL|Sgl|S6 |69 s cv | €€ | g2 | 092 St I | 06 29 0s L8 o€ | ¥¢ | 91 |0oke 061 |[8¢
L'e ¢ | 08L|9€L |00k | ¥. |09 9v | 1€ | 082 4 c| FL|GeL|s6e |69 s ey | €€ |2 |0Se L1l 90 | 08 09 St e lg | cc | ¥l |See 08} |(9¢
L'e G'L |09} | 22t | 06 19 | ¥S ¢y | 8¢ | 092 4 4 L | 60 | 08 | 09 Gy | 9¢ | 82 | 61 |0€2 L1l 90 | 08 09 St e lg| ¢ | L |Ske 0L (V€
(%4 Gl | SPI | 60} | 08 09 | 8¥ 8¢ | G2 |0Ove 4 4 I | 60|08 |09 Gy | 9¢ | 82 | 61 |022 L 90 | 12 S ot o€ ve | 02 | €I | 002 091 |[2¢
e 1| 9€L | 00} | SZ 96 | S¥ Ge | ¥ |See c < L | 60k | 08 | 09 Gy | 9¢ | 82 | 61 |02 L[ 90 | 2 S ot oge ve | 02 | €1 |06k 0S5k |0

4 'L selL | 6 69 €5 | av € [ 22 |01e SLl SH L) 06 |49 |O0S L& | 0| ¥ |91 |06} Ll 90 | €9 o se 92 2g | 8k | SLL ovL |82

4 1'L]Sel | S6 69 eS| gy €€ | g2 | 002 gLl Sh L1106 |49 |0S L8 | 08 | ¥2 [ 91 |08} L1190 | €9 614 S€ 92 2g | 8k L[ S91 0€L |92

4 L | 60} | 08 09 9t | 9¢ 82 | 61 |08 L KL 90|08 |09 |GSY ve | L2 ce | vl |99k Ll 90 | ¥S o oe €e 6L | 91 0l [0Sk 0zL (e

4 L | 60} | 08 09 Sy | 9¢ 82 | 61 |0LL L FL) 90| KL | VS | OF 0 | v¢ | 02 | €k |0Sk L[ 90 | ¥S o oe €ec 6L | 9L 0L [obL OLL (22

< L |00} | SZ 98 v | €€ 92 | 81 091 L 'L 90| 12 S o 0g ve 0cC | €L Sh1 1| €0 | S¥ Ve S 61 9l (49 6 o€l S0k X4
Sl L | 06 19 0s L8 | 0E v2 | 91 [0Sk L FL| 90| b2 | ¥S | OF 0 | v¢ | 02 | €k |Opk Ll €0 | S¥ e fer4 6} 91 | €1 6 -14 001 |02
St I | 06 19 0s L | 0€ ve | 91 | SbL L VL) 90| €9 |9y |GE 9 2c | 8L | L |OEL Ll €0 | S¥ e er4 61 9L | €1 6 0zL S6 61
gl L | 06 29 0S L€ | 0 ve | 91 |ObL L L] 90]€9 |9V |GSE 92 22| 8L |l |S2L L] €0 | S¥ e 14 61 9l | €1 6 Sk 06 :1%
[ 90 | 08 09 St Ve | L2 2g | v |OEL L FL) 90| €9 | 9v |GSE 9 cc | 8L | L |02k Ll €0 | S¥ e er4 61 9l €| 6 (114} <8 Ll
[ 90 | 08 09 St Ve | L2 cc | v |Seh 3 Ll 90| ¥S | OV |O€E €2 | 61 9L [ OF |OLE 90| €0 | 9¢ le 0c St el oL | 8 00l 08 91
[ 90| L S 4 o€ | ve 02 | €L [SLE s L| 90| ¥S [O¥ |O€ €2 | 61 9l [ OF |SOF 90| €0 | 9¢ yx4 02 Sh gl oL |8 96 SL Sk
[ 90 | L S ot o€ | ve 02 | €1 [OLE b Ll 90| ¥S |Ov |O€E €2 | 61 9L | OF |00k 90| €0 | 9¢ le 0c St el oL | 8 06 0L 149
[ 90 | €9 4 el 92 | 22 8L | L1 |00k b L €0|Sy | vE |SC 61 9l €L |6 06 90| €0 | 9¢ L 02 Sk el oL | 2 <8 <s9 €L
[N 90 | €9 9 Se 9¢ | ¢ 8L [}l |S6 I L €0|Sy | VE | S2 61 9l €L |6 S8 €0] €0 |2E e 8l 143 413 oL ] 2 8L 09 (43
[ 90 | €9 o se 92 | 2 8L | kL |06 3 Ll €0|Sy | VE |Se 61 9L €L |6 08 €0| €0 | 0 €2 VA el 4% 6 L cL <SS 33

I 90 | ¥S o oe €2 | 61 9L | 0L |08 90| 90| €00y |0€ 44 9L 143 ek |8 cL €0| €0 | L2 (o4 St ck ok L S o9 0s oL

I 90 | ¥S ot 0g €2 | 61 9L |01 |sZ 90| 90| €0|0O¥ |O0€ [44 9l j48 2l |8 89 €0] €0 | €2 8l (49 ok 8 L 14 8% 14 60

8 €0 | 05 8¢ 82 le | 8t Gl |6 89 90| 90| €0|o0Ov |0€E 44 9L 148 ek |8 29 €0| €0 |2 9l ck ok 8 L 14 2s - - - - - |0y 80

b €0 |8y 9€ 1 0z | L} VL |6 29 90| 90| €0|9¢ |2 |02 Gl €l ok | £ i) €0| €0 |22 9k cl ok 8 L 14 VA4 - - - - - |s€ 10

b €0 | v Se 9 0c | 91 €L [ 6 85 90| 90| €0 9¢ yx4 02 SE €k OF | £ [4] €0| €0 | ¢ 9l - 018 - L |4 144 - - - - - (43 ce/

I €0 | Sy e er4 61 | 9t €l |6 1] €0| €0 €0|0E | €2 |LI €l L 6 L Ly €0| €0 | 22 9l ck ok 8 L 14 (44 2o S| - v |28 |0€ 920
90 €0 | ey e e 8l | St el |8 (4] €0| €0 €0|0E | €2 |LI} €l 18 6 L k14 €0| €0 | e 9l - ok - L 14 (14 - - - - - |82 82/
90 €0 | 0¥ 0g [44 9l | vI 2l |8 VA4 €0| €0| €0]0E | €2 |ZI €l L 6 L (44 €0] €0 |ce 9l 43 ok 8 L 14 g 20 S| — v |2€ 14 S0
90 €0 | OF oe t44 9l | vt ek |8 124 €0| €0| €0|0E | €2 |L} €l LE 6 L 6¢ €0| €0 |2 9k - ok - L 14 ve - - - - - |22 ee/
90 €0 |0y oe ac 9l | vt 2k |8 (44 €0| €0| €0|o0e |€C |L} €l LE 6 L y1) €0| €0 |22 9k cl ok 8 L 14 (44 20 S| - v |2 |02 0
€0 €0 | ce e 81 vl | 2L 0L [ 8 Se €0| €0| — €2 81 €k [o]8 8 L - _|oe €0| — - - 6 L 9 S - |92 20 S| - v | €2 LL €0
€0 €0 | 08 €2 A €L |k 6 8 (43 €0| €0| — | € |8} €l 0l |g'8 L - |82 €0 - - - 6 L 9 S - | ve 2o S| - v|Ie Sk 20
€0 €0 | 62 ¥4 9l 2k | ok 8 L 82 €0 €0| — |2 |9t €l ok 8 9 - | ve €0 - - - 6 L 9 S - | co S| - v |8k ck 10
€0 - 62 4 9l ¢l |0t 8 - 192 €0| €0 - |2 |9l €l oL 8 9 - |22 €0 — - - 6 L 9 S —- |6k 10| Sy | — €[Sk |0} 00
€0 - | L2 (V4 Sk ¢k | ot L - |2 €0l €0 - - - L 6 - 9 4 co| - - - 8 9 S 14 = | Lk Lo| Sy | — €| bk 6 6
€0 - fer4 6} 143 L |6 L - |22 co|l €0 - - - LE 6 - 9 - |6} 20| - - - 8 9 S 14 = |9k Lojge| - [Ssec|ek 8 8
€0 - - - - 0L [ 8 9 - |6k S0l €0 — - - [o]8 L - S - |1 S0 — - - - 9 S |S€ — | vE 10| S€ €1 SC|LE L L
€0 6 - 9 - |4k GLo| ¢o| - - - | ot L - S - | Sk Sko 9 S |5¢ - | €k 1'o| g€ €| Sc |0k 9 9
co L - S - | b G0l ¢o| - - - (ot 9 - 14 - | €L SLo S 14 € = | 800 €|9¢ c|8 S S
20 9 - 14 - |ek - | S0 — - - - S - 14 — [k 1o v |S€ |S¢ - |6 800 €]8%¢ 2L 14 14

S0 S - € - |6 - | Ssto 14 - € - |8 Lo € - 4 - |L 800 €|g¢ 2|9 € €
S0 14 - 8¢ - |8 - | Ss+o0 g'e - |9¢ A 800 9¢C - |8k - |9 800(€eC| - |S}+|S (-4 -
S0 S'€ - |8¢ - |4 - S0 € - |g€¢ - 19 800 €C - |St - |s S0°0 c| — |2 | (4 [4
S0 € - |S¢ - |9 - | sto 97 - 4 - |9 S00 4 - |2t - |v S00| 8| — L€ Sl -
- - - - - - - 1o €72 - |9t - P S00 Sl - 3 - |€ S00| — - L|se |} 3
- - - — — - — - - - - - - S0°0 vl — L — _|gc [S00] — - |80]¢ 9'0 -
uw 4 g UpIMm a uw 4 g UpIMm a | uw g YpIMm a |t g wem | a| P o
09,,] 00 oioioloioio;oommmm 62, ] 60 mimmimimimlm;mopm&Two 89 [8s | sv [sc[se ]t [0 G mmfmtpmm 3
0l & @, ~6v] ~6t 5@ [ 58| 56| 3 | o
Selles uoisuswiq = Selles uoisuswiq g sallas uoisuawiqg © & | seuwssuoisuswiqg || N o
0 Ssauas Jajpwelq 6 Sauas Jajpwelq g Ssauas Jajewelq / sauas Jajawelq ® W
ove | 0e2 6€2 8€2 *Baq Jajo) [eouayds
69 | 65 | 6 8y ]
wN | wN | wN wN B1q Jajj0l BpeeN
0€ oL 61 62 | 61 ]
NN NN NNN N | N 61q Jajjo1 [eoupuIlhD)
b1 |jeq Buiubire-jjog
0L “61q g 1oB1U00 JenBuy
09 |09t 69 89 “61q |jeq an00if daag
s un -0 ‘6 ‘g ‘L soLI0S J9j0weIp — (SSuLIRa( Jo[[01 patade) 1deoxe) sSuLIeaq [eIped Jo suoIsuswIp Arepunog () [ o[qe) Arejuowmojddng

D2

D1



‘Buleaq aioq paladey Jo Jauioo Buu Jauu| (p) -Buueaq |ieq joeuoo Jenbue jo Jeulod Buu Buueaq juol (9)
‘Bulreaq Jajjol [eoupulAo uonoas uly} Jo Jaulod Buu Buueaq apis qu-oN (q) “anocolb Buu deus yum Buu 18ino Jo 1aulod apis anooib Buu deug (e)
*s1aul00 Buimol|o} ayy o} ajgealjdde sAemje Jou aie a|qe} SIY} Ul (4) Suoisuawip Jajweyo ayl [yieway]

Koyo

61| - | 008|009 | 9V | 55€ | - | 0082 | 00Sk | 00K
61| - |z |oss|osy|sve| - | osiz | oovk | oovi/
61| - |oss|o9s|szr|cze| - | oooz | ozer | ozew
SL| - |ovz|oes |oov | 8oe| - | osek | oszk | oszi/
si| - |oz9|oos|8se|o6z| - | oser | osri | osLi
G| - |oeo| s |soe|osz| ~ | osz | ozre | oziw
- -1 -1 -1T-1T-71- - - -1 -1 -1-T-1-71- E S| 2v| 009 | St | sve | S9z | 06k | 099k | 090k | 090K/
6t | - | owz|svs |z [ooe | - | oser | si| - |osz | o9s| ey |ose |eve | - | oszb | 2| 2i|oss|zov|cee|ssz|sst | osst | ooor | ooow
61| - | o0s9]sis [oov |06z | - | oseL | si| - |ow | oes|zv | e |osz | - | 099r | 2| zi|ovs|eev |cie|eve | s/ | oost | o0se | ose/
6L | - | 0s9|o0os | ese | 08z | - | o08zk | k| - | o0z9 | si| 8se | ooe | 8z | - | 08Gk | 2| k| SkS | kv | 00E | 0B | S9+ | Ozvk | 006 | 006/
61| - | oea| sy |se |2z | - | oozt | si| - |os9 | sis| sce |08z |90z | - | oost | 2| zi|oos|oov | o6z |vez | soL| oser | os8 | oss/
si| - | oo9|zov |gee |esz | - | ooor | si| - |cio | esy|sse |zz | ooz | - | oewL |s6 |o6 | Gsv|cse|zsz|ziz|ss| oszL | oos | oos
Ea A = Si| - | oos| ey | see | 9ez | - | oost | sk| - | Sk | siv| sve | S92 | sek | - | 09gL |6 |6 | 5zv | 99t | 22z | 90z | oSk | ozek | o0sz | osu
-l - - - sl | - | oes|azw |soe |vez | - | oavr | 2| - |o9s | osv| see |osz |ost | - | oszL [s6 |g6 |sev | sve |osz |6k |ovk | oSk | 0wz | oy
i | v | o6z | oose | s | - | sis|oov |oog | sz | - | ooer | zi| - |ovs | sev| sie |eve | ozr | - | ozer |2 |G |zwv|oee |eve|gsl |9el | oeoL | 029 | 029/
Gl | osv | osz | oavk | Sk | - | esv| ae | 08z | 90z | - | o08ek | @+ - | Sk | aib| 00g | 0gz | soF | - | 0SkL |2 |Gz | oov | sie | oez | SZb | 82k | ogok | o0e9 | o9/
ot |eev |2z | o9er | s | - | zov| e |2z |00z | - | ozer | 6 | - |esy | ese| osz |az | ssk | - | o06or |sz |gz |sze|ooe |siz| ozt |2zt | 086 | 009 | oo9
o |zw |85z | oser | 21| - | sev|cee |85z |06k | - | osib | 6 | - |osw | 9| zsz |90z |ose | - | ogor |s2 |G |coe | o0sz |90z |09k || 026 | 095 | 095/
5L | oov | osz | ozgr | 2+ | - | @i | Gee | eve | 08k | - | 060 | 6 | - | osv | sse| 8sz | 00z | svk | - | 086 | Sz |2 | Gee | azz | s6k | 05+ | 60+ | 028 | oes | oes/
ol |z |9ez | oskr | 2| - | ese|oos |oez |0zt | - | ogor | sz | - |z | oee| eve |8k |9er | - | oz6 |sz |5z |see|voz | o6k | vk |90t | oe8 | oos | oos/
i |coe |oez | ozer | o6 | - | oe| o6z |8z [o9r | - | o086 | sz | - |eee | owe|vez |0zt |cze | - | o8 |sz | 9 |goe|svz|os|oer|ooL| 06z | o8y | 96
zh | ove | 8k | 090k | 56 | - | 9| oz | @bz | sk | - | 0s6 | Sz | - | coe | 962| akz | SoF | 8Lk | - | 0e8 |sZ | 9 | 00e | ovz | szt | zer |6 | 09z | ooy | ze
2i | oee |21z | ogor |56 | - | sve|soz | ooz [svk | - | 006 | sz | - |ove | osz| ooz |ssk |k | - | 06z | 9 | 9 |osz|o9zz|co |2zt |88 | oz | ovy | s
2t |cze |90z | 086 |6 | - | sie|osz | o6k [oer | - | os8 | gz | - |cee | =zsz| geL |osk | 6oL | - | 09z | 9 | 9 |osz|wvzz| ook |zer |88 | ooz | oev | ve
zi | sl | ooz | 0s6 |5z | - | sog| eve | g8k | oer | - | o8 9 | - |sie | osz| gt | ovk | €0k | - | 0zz | 9 | o |osz| o0z |svk |k |08 | ose | ooy | o8
c6 |ooe |o6L | 006 |Gz | - | oos|osz | szt | s | - | osz 9| - |ooe | ovz| szt |zer [s6 | - | o089 | s | o |eve|ver|ovt|o0L |8 | 029 | ose | oz
o6 |08z |08 | 0s8 |Gz | - | oez|wvez | oz [ser | - | osz 9| - |oez| zez| ozt |22r [ o6 | - | o0s9 | o | o |evz|zeL|ovt|90L |8, | 009 | 098 | zz
c6 |99z | SoF | 008 |Gz | - | ez|zake | sor | 8kt | - | ok 9| - |osz | vee| gor |8k |26 | - | 029 | S | S |evz| o6k |ovk |90k |8 | o8s | ove | 89
66 |ose |sst | osz | sz | - | ssz| ooz |ssk |a | - | oz 5| - |ssz| soz| ost |sor |26 | - | o8s | s | o |siz|os |set|oor| bz | ovs | oze | vo
oz |oez |ost | oz gz | - | 9ez|cer |ovk [60L | - | oo | - |evz| 21| ov |86 |8 | - | obs | o | o |ooz|o9|8i|os [€9 | oos | oog | 09
sz |vaz |ovk | o9 | o | - | vez| sk | cer | 8ok | - | oss s | - |sz| ozr]ost |06 |08 | - | 00s | S | v |ost|ovk |90k |28 |5 | ooy | osz | 98
oz |90z |zer | 029 | o | - | s0z|sor |ea |zor | - | ovs s | - |ez| vz oer o6 |08 | - | o8y | v | v |ost|vvi|ooL |28 |5 | ovy | 09z | zs
9 |oer |2z | o8s | o | - | ger|ssL [yt |6 | - | oos v| - ooz | ool ozt |8 |z | - | oww | v | v |oow|szr|ce |vz |05 | oop | ovz | sv
9 |osk |Gkt | ovs | s | - | osk| vl |0+ |88 | - | o9t v | - |08 | vwi| 8oL |8 |99 | - | ooy | v | € |ost|ozk |88 |69 |8y | o€ | oz | bv
9 |oor 200 | o8 | s | - | cor|ser |z |08 | - | oz v| - |oo | sa|s6 |0z |8 | - | oee | e | e |ovt |2k |28 |s9 v | ove | ooz | ov
9 |ost |86 | oo | o | - | gsi|zel |z |8 | - | oop v | - |os | ozt|2e |s9 [ges | - | ove | e | e |sz|vor|8s |09 |zv | oze | o6L | s
9 |osk |s6 | owv | v | - | osk| oz |88 |sz | - | ose v | - |ovk | e 98 |29 |2 | - | oze | € |+ |8k |96 |2z |95 |6 | oo | osL | o€
s |ove |26 | o | v | - | ovr|oz | ¥8 |2 | - | o9 v| - |ovr | or|9s |20 |25 | - | o |1z | z |eo|se |99 |is |[ve | osz | oz | ve
s |zve |88 |oov | v | - | oer|wi |62 |89 | - | ove e| - |sz | vorlos [8s |8 | - | o6 |1z | 2z |eoL|og |99 |15 |[ve | ozz | o9L | ze
G |8k |8 | ose | v | - | sar|sor |s. |s9 | - | oee e | - || 9 |es |vs |sv | - | oz |vz | 2 |oor |og8 |09 |ov |te | ose | ost | oe
s |zt |28 | ose | v | 8|z |0z |29 |os | oog e| - |eor | 88|80 |05 |[zv | - | osz |1z |o+ |8 |89 |os |ov |z | sz | ovr | sz
s |8z |8 [ove | v e| ziles |99 |85 |8y | ose e| - oo | o8|vo |[9v [ov | - | oge | 2z |ct |og |vo |ev |se sz | ok | oL | ez
s |8k |2 | ok | € €| oor|98 |2 |ss | v | 09 | rz| - |s6 | o |ss |ev |ov | - | ske | 2 |s+ |08 |29 |sv |se |sz | ooz | ozt | vz
14 80k S9 082 € € |26 08 pAs] 0s [14 ove %4 St 06 8'69 €9 - 8¢ 8¢ 002 c FE 69 99 k44 €e k14 08}k [1]98 (44
14 00k 09 092 € 1'e €48 LL €S 61 yA% f:144 | %4 St S8 1’59 0s - 9 Vx4 061 c P 69 99 t44 €e [44 SLL S0L X4
14 86 89 0se € Le |9¢8 €L IS VA4 9€ Sie %4 St 08 €09 14 - e S [1]:]8 c FE 59 cs 6€ 0e e <S9L 00} (114
14 S6 i) ove € c |8LL 29 - St €e 002 %4 [ SL 9'sS 154 - ce 124 (174} 9 - 59 - - - - 091 6 61
14 06 S 144 € c €L 9 - k4 0g 061 4 [ 69 ¥'2s oy - 0ge g 091 9 - 09 - - - - oSk 06 :18
v |98 |z | oz | € z | e |09 | - |w |oe | osr 2| vl |zev |9 | - |se iz | ost ) m
e |os |8 |00z |12 | 5t |eso |8 | - |ee |82 | oz 2 Lloo |vvw |es | - |9z | 61| opt 08 9t
e | |sv | o6t |ve | ovleso s | - [se |sz | oo | i ilos |ew e | - |se | s oer st st
€ | vz |ev |08 |2 | 5k |se9 [1e | - [ [se | osk | st vlos [ree [1e | - [t 8t | set oz vt
ve | vo | ze |09k |ve | vk |zss |8y | - |ee |ve | owb | S blos |vee [ | - |ee 8t | ozt 59 €
ve |09 |se |ost [ie | we | vs |ov | - |ie |ee | oer | i b los |soe|se | - |ee | 9| ow 09 [}
vz [s |ee | owt e | vi|esy [ev | - |62 | v | oz | st | 90|sr |eee [se | - |+ | vb| ook 55 m
vz | es | 1e | osk z Llvww |ov | - |z |6 | o | 1L | 90 |or |zoe|se | - |oe | €| 06 05 ot
z los |ee | oz |t L lzee |oe | - |sz s | oor | vi| 9olov |zoe|ee | - |6L | | s8 sv 60
z |ov |22 | ouk |5 L [soe |ee | - |sz |9t | 06 vL | 90| ov |zoe | €2 | - |8k | e+ | o8 ov 80
Sl 1514 14 001k gL 90 |6VE e - e 143 08 L 90 | L& L2 €2 - pAS cl cL GE 10
- - - - L 90 2€ 82 - 02 i3 SL 3 9'0 £ 14 14 - L 15 S9 (4 2el
St |ov |ee | 06 |1t | 90 |zoe |2 | - |er |er | e L | 90| e |see|oe | - |or | o+ 2o 0¢ )
- - - ~ |1 |90 oe |ve | - |8 |e | 80 1| 9ofoe | ez |6t | - |9 | ot 8s 8z 82/
Gl 9 %4 08 L 90 |[¥'Se e - Ll cl 29 3 €0 | L2 902 8l - Sl [o]8 2S k14 S0
- - - - FE 90 Se e - 9L L 9g 3 €0 | L2 902 8L - 143 6 0s (44 ezl
vi |ee e | e |11 |90 leee |k | - |st |or | zs v g0l |ooz |8 | - | 6 | o 0z v0
vi ez |4 | =9 L | 9o lzez |6 | - v o | 90 | eolez |sulo | - |z 8 | ov n €0
VL | ve | sk | es L [ eo | ek |2t | - |er |6 2 90 | €00z |65k | vk | - | bb 8 | se st 20
Loler e | e Loleo et | | - |a |6 18 90| go| - |est | v | - o | 2 | 2 z 10
90 |ov |z |26 |90 | eo| e |ar | - |1 |8 se 90| go| - lewi |v | - |6 L | o o 00
90 st |+ |2 |90 | - | o | v | - Jor | - | oe €0 | eo| - | e | - | - |8 9 | % 6 6
90 |vt oo |oe |eo | - | s e | - |6 - | s eo|eo| - | al| - | - |8 s | vz 8 8
-l -1 - - leo | - lsile | - s - | o eoleo| - | | - | - |2 s | ze L L
€0 | - | e | | - |¢ ~ | z €0 | co| - | o | - | - |o v | et 9 9
go | - o | - | - |o - | et golsio| - [ 8 | - | - |s |ge | o s s
eo | - |6 | - | - |s - la zolsto| - | 2| - | - s e | s v v
zo | - | 2 | - | - [s — e sko]| vo| - | s | -] - |+ |sz |o € €
B N A - S IR AR I IR R T - . _
S D e e e R - -l -l -1 -1-1-1-1- - z z
5t -
L L
90 -
aum | @ | uw .« 7 WPIM a | uw . g WPIM a | uw .  WPIM a | »
72+0] v2 | %0 | -ep [se-e0] €8 [ ee [ sz [ €1 [ €0 | €8 | wep [or-2[ 28 [ av [ e [ 2z [ 2t [20 [ 28 | wp [ o] w e[ e[ ri]10] wp | -em | -on
sauas uoisuawiq [2PISINO selias uoisuawIq 8pISINO| selas uoisuawiq SPISINO seles uoisuawiq 9pIsINO| @109 | ‘elp alog
 Seues lajewelq € seues Jajewelq 2 saues Jejowelq | seles Jepwelq
€2z €1z zez | zee e | Leg Butreaq Jsjjol [eoiayds
Buueaq Jajjol 8|pasN
v ee | ez g 2 | 2 z 1e
nN AN | N N AN | AN N NN YRR
ez el 2z 2 Buuesq jleq ButuBife-yes
gs 25
172 o €L 26 cL Buuieaq |eq j0eju0d Jejnfuy
¥9 2 £9 12 29 Butieaq |leq ar001b deag

e gun - ‘g ‘g ‘1 soLI9s TejouwreIp — (sSulreaq 1[04 pasade) }dooxs) sguLreaq [BIPL. Jo suolsuswIp Arepunog (z) [ 2[qe} Arejusuwo[ddng

D4

D3



Koyo

Supplementary table 2 Boundary dimensions of tapered roller bearings Unit : mm
Tapered Tapered
roller 329 320 330 331 302 322 332 303, 303D 313 323 roller
bearing bearing
5 5 Diameter series 9 Diameter series 0 Diameter series 1 Diameter series 2 Diameter series 3 G |o
2 ﬁ 9 Dimension | Chamfer | g Dimension | Dimension | Chamfer | @ | Dimension | Chamfer 2 | Dimension | Dimension | Dimension | Chamfer |@ | Dimension | Dimension | Dimension | Chamfer | 5 | £
S5 g% series 5o|8 o gg series series 508 o }g% series 508 o 28| series series series  [5o[5o| 28 series series series  [55/80 g 2
g o |5 29 E=|3E(6 20 30 E=|3E|6 31 E=|3E le] 02 22 32 ES|35|0 03 13 23 ES|3E| @ g
o\ gdg|D|T|B|C|rmn |D|T|B|C|T|B|C|rmn |D|T|B|C]| rmin D|T|B|c| T|B|C|T|B|C|rmn|D| T |B|Shksp T|B|C| T |B|C|rmn|d|®
00| 10 - === -1-1-1-1-1-1-1-1=1-1-/-1- - |-1-|-1]-1]10] o0
01| 12 -l ===l -=-1-1-1-1-1-1-1-1-1-1-1-1]- - |-1-1-]-1]12] o1
02| 15 @5(11.75[11(10)| - | = | = | = | - | - |- |- | 42[1425| 13| 11| - - | =] =11 |1 [15] 02
03| 17| - | - | - | - -] -|-1-1-/1-1-1-1-1-1-1-+- 40(1325( 12 [ 11 [17.25(16 (14 | — | — | — [1 |1 | 47[1525|14 12| - 20.25(19 (16 [1 |1 [17 | 03
04| 20| 37|12 [12 | 9 |03 |03 | 42| 15| 15|12 - | -] - 1]06|086 47|15.25| 14 | 12 [19.25(18 (15 | — | — | — |1 |1 | 52[1625| 15|13 | - 222521 |18 |1.5(1.5|20 | 04
/22| 22| 40(12 |12 | 9 |03 |03 | 44| 15| 15|115] - | — | - |06 |06 50 - |- |- | - |-]- - |- |56 - | -|-]- - -]l --]-]22] /2
05| 25| 42|12 [12 | 9 |03 |03 | 47| 15| 15|115| 17 | 17 |14 | 0.6 | 0.6 52(16.25| 15 | 13 [19.25(18 (67|22 |22 (18 [1 |1 | 62|18.25|17 [ 15| 13 252524 (20 |1.5(15[25 | 05
/28| 28| 45(12 |12 | 9 |03 |03 | 52| 16| 16|12 - -] -1 1 58| - | — | - [(025 (19 [16)V| 24|24 19 [1 |1 |68 - | - |- |- - =] -1]-]-28]1/28
06| 30| 47|12 [12 | 9 |03 |03 | 55| 17| 17|13 | 20 | 20 (16 |1 1 62(17.25| 16 | 14 [21.25(20 |17 | 25|25 (195(1 |1 | 72|20.75|19 | 16 | 14 28.75(27 | 23 |1.5(| 15|30 | 06
/32| 82| 52|14 |15 |10 |06 |06 | 58| 17| 17|13 | - | — | - |1 1 -l -1 -1-1-1- 65(18.25( 17 [ 15 (2 |215(17)V| 26|26 [205(1 |1 | 78] — | — | - | - 29.75| 28 | 23 |1.5|1.5| 82 | /32
07| 35| 55|14 |14 |115]/06 |06 | 62| 18| 18|14 | 21 | 21 |17 |1 1 -l -1 -1-1-1- 72|18.25| 17 | 15 |24.25(23 (19 |28 |28 (22 [1.5|1.5| 80(22.75| 21 | 18 | 15 3275|3125 |2 |15|85| 07
08| 40| 62|15 |15 |12 |06 |06 | 68| 19| 19|145| 22 | 22 |18 |1 1 75| 26 | 26 [205|1.5 |15 80(19.75| 18 | 16 |24.75(23 [19 | 32|32 (25 [1.5|1.5| 90(2525| 23 | 20 | 17 352533 |27 |2 |15|40 | 08
09| 45| 68|15 [15 [12 [06 |06 | 75| 20| 20 (155| 24 | 24 (19 |1 1 80| 26 | 26 |205(| 1.5 | 1.5 85(20.75| 19 | 16 [24.75(23 [19 |32 |32 |25 [1.5(1.5(100(27.25|25 | 22 | 18 38.25(36 (30 (2 |15|45| 09
10| 50| 72 (15 |15 |12 |06 (0.6 | 80| 20| 20|155| 24 | 24 |19 |1 1 85| 26 | 26 |20 |15 |15 90(21.75| 20 | 17 [24.75(23 [19¥| 82 | 32 |245[1.5(1.5|110|29.25| 27 | 23 | 19 4225(40 | 33 |25(|2 |50 | 10
11| 55| 80|17 |17 |14 |1 1 90| 23| 23175 27 | 27 |21 |15 |15 | 95| 30 | 30 |23 |15 |15 100(22.75| 21 | 18 [26.75|25 |21 |35 |35(27 |2 [1.5|120(31.5 |29 | 25 | 21 455 |43 [35|25(2 |55 11
12| 60| 85|17 |17 |14 |1 1 95| 23| 23175 27 | 27 |21 |15 |15 [100| 30 | 30 (23 |15 |15 110(23.75| 22 | 19 [29.75(28 |24 |38 |38 (29 |2 |[1.5(130(335 |31 |26 |22 485 |46 |37 |3 [25[60 | 12
13| 65| 90 (17 |17 |14 |1 1 100 | 23| 23[175| 27 | 27 |21 |15 |15 [110| 34 | 34 [265|1.5 |15 120(24.75| 23 | 20 (327531 |27 |41 |41(32 |2 [1.5|140(36 |33 |28 |23 51 |48[39|3 |25|65| 13
14| 70 (100 (20 |20 (16 |1 1 110| 25| 25|19 | 31 | 31 |255|1.5 |15 [120| 37 | 37 |29 |2 |15 1252625 | 24 | 21 [3325(31 |27 |41 |41 (32 |2 |15(150({38 |35|30 |25 54 |51]42|3 |25|70| 14
15| 75/105(20 |20 |16 |1 1 115| 25| 25(19 | 31 | 31 |255|1.5 |15 [125( 37 [ 37 (29 [2 |15 130(27.25| 25 [ 22 [3325(31 (27 |41 |41 (31 |2 |[15(160({40 |37 (31|26 58 [55|45(3 |25|75| 15
16| 80 |110(20 |20 |16 |1 1 125| 29| 29|22 | 36 | 36 [29.5|1.5 (1.5 [180| 37 | 37 [29 |2 |15 140(28.25| 26 | 22 (352533 |28 |46 | 46 |35 |2.5(2 |170(425 |39 | 33|27 615 |58 48 |3 |25|80| 16
17| 85|120 (23 |23 |18 |15 |15 |180| 29| 29|22 | 36 | 36 (295 1.5 | 1.5 140 | 41 | 41 |32 |25 |2 150(305 |28 |24 (385 (36 (30 |49 |49 (37 |25(2 |180(445 |41 |34 |28 635 |60 49 |4 |3 |85 17
18| 90125 (23 |23 |18 |15 |15 |140| 32| 32|24 | 39 | 39 (3252 |15 |150 | 45 | 45 |35 |25 |2 160(325 |30 | 26 (425 |40 |34 |55 |55(42 |25(2 |190(465 |43 |36 (30| — | — | — [675 |64 |53 |4 |3 |90 | 18
19| 95(130 (23 |23 |18 |15 (15 [145| 32| 32|24 | 39 | 39 (3252 |15 |160| 49 | 49 (38 |25 |2 170345 |32 |27 |455 (43 |37 |58 |58 (44 |3 |25(200(495 [45|38 (32| - | - | - |715 |67 |55(4 |3 |95 19
20(100 [ 140 (25 |25 |20 |15 |15 |150| 32| 32|24 | 39 | 39 |325(2 |15 [165| 52 | 52 (40 |25 |2 18037 |34 (29|49 (46 (39 |63 |63 (48 |3 |25|215(51.5 |47 |39 | — (565|51 (385|775 |73 |60 (4 |3 [100| 20
21105 (145 |25 [25 |20 | 1.5 [ 1.5 |160| 35| 35|26 | 43 | 43 |34 |25 |2 |175| 56 | 56 |44 |25 |2 190(39 |36 (30 (53 |50 (43 |68 |68|52 |3 [2.5|225(53.5 |49 |41 | — (58 |53 |36 (815 |77 |63 |4 |3 [105| 21
22110 (150 (25 [25 |20 | 1.5 |15 |170| 38| 38|29 | 47 | 47 |37 |25 |2 |180| 56 | 56 |43 |25 |2 200(41 |38|32(56 53 (46 | - | - | — |3 |25|240(545 |50 |42 | — |63 |57 |38(845 |80 |65|4 |3 |[110| 22
241120 [ 165 (29 (29 |23 |15 |15 |180| 38| 38|29 | 48 | 48 |38 |25 (2 [200| 62 | 62 (48 |25 |2 215435 |40 (34 [61.5 (58 (50 | — | — | - |8 |25|260(59.5 |55 |46 | — |68 |62 |42 |905 |86 |69 (4 |3 [120| 24
26130 (180 (32 [32 [25 |2 |15 (200 45| 4534 | 55 | 55 (43 [25 |2 - -1 -1-1-1- 230(43.75| 40 | 34 [67.75(64 (54 | — | — | - |4 |3 |[280(63.75|58 49| — (72 [66 (44| - | - | - |5 [4 [130| 26
28(140 (190 (32 (32 |25 |2 |15 |210| 45| 45|34 | 56 | 56 |44 |25 |2 -l -1 -1-1-1- 250(45.75| 42 | 36 (71.75(68 |58 | — | - | - |4 |3 |300|67.75|62 |53 | - |77 |70 |47 | - | - | - |5 |4 |[140| 28
30| 150 210 (38 (38 |30 |25 |2 |225| 48| 48|36 |59 [ 59 |46 |3 |25 | - | - | - | - | - | - 270(49 |45|38(77 |73 |60 | - | - | - |4 |3 |320({72 |65 |55 82 |75(50| - | - | - |5 |4 [150| 30
32| 160 220 (38 (38 |30 |25 |2 |240| 51| 51|38 - | -] -18 |25 290(52 |48|40(84 (80 (67 | - | - | — |4 |3 |[340(75 |68 |58| - |- |- |-| - |- |-|5 |4 |160| 32
34170 [ 230 (38 (38 |30 |25 |2 |260| 57| 57|43 | - | - | - |3 |25 310|157 |52 (43|91 (8 |7t | - |- |- |5 |4 [360[80 |72|62| - |- |~-|~-| - |-|-1|5 |4 |170| 34
36| 180 [ 250 (45 (45 |34 |25 |2 |280| 64| 64|48 - | -] -18 |25 320(57 52|43 (91 (86 (71 | - | -|-|5 |4 |-| - |-|-|-|-|-|-|-1-|-]-1-~-[180| 36
38190 260 (45 [45 |34 |25 (2 |290| 64| 64|48 3 |25 340(60 |55(46(97 (%2 (5 | - |- | - |5 |4 190| 38
40| 200 | 280 (51 |51 (39 |3 |25 |810| 70| 70|53 3 |25 360(64 |58|48 (104 (98 (8 | - | - | - |5 |4 200| 40
44|220 (300 |51 |51 |39 |3 |25 |340| 76| 76|57 4 |3 -l == -1-1-1-1-1-1-1-1- 220| 44
48240 [ 320 (51 (51 [39 |3 |25 |360| 76| 76|57 4 |3 240 48
52| 260 | 360 [63.5(635(48 |3 |25 |400| 87| 87|65 5 |4 260| 52
56| 280 | 380 |63.5(63.5(48 |3 |25 |420| 87| 87|65 5 |4 280| 56
60| 300 (420 |76 |76 |57 |4 |3 |460| 100 | 100 |74 5 |4 300| 60
64(320 440 |76 |76 |57 |4 |3 |480| 100 | 100 |74 5 |4 320| 64
68| 340 | 460 |76 |76 |57 |4 |3 - -] -] - - - 340| 68
721360 | 480 |76 |76 |57 |4 3 = - - - - - 360| 72
[Remark] In the new JIS, new dimension series (classified by contact angle) is also specified in accordance with ISO standards. [Notes] 1) Bearing group with large contact angle

2) Outer ring width C of bearings with large contact angle is 15 mm.
3) Outer ring width C of bearings with large contact angle is 18 mm.
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Supplementary table 4 Boundary dimensios of double direction thrust ball bearings (with flat back faces) Unit : mm
522 523 524
g Diameter series 2 Diameter series 3 Diameter series 4 ‘25
% Dimension series 22 Dimension series 23 Dimension series 24 .‘_g
b - B R o1 - B 3 el B I S A R i
dy D T\ B ) ) ) ) dy D T B ’ ) ) ) dy D T\ B ) ) ) )
02 10 32 22 5| 32 17 | 06 | 0.3 15 10 - - - - - - - - - - - - - - - - - 02
04 15 40 26 6 | 40 22|06 | 03 20 15 - - - - - - - - - - - - - - - - - 04
05 20 47 28 7 | 47 27|06 | 0.3 25 20 52 34 8 | 52 27 | 1 0.3 25 15 60 45 | 11 60 27 | 1 0.6 25| 05
06 25 52 29 7 | 52 32|06 | 03 30 25 60 38 9 | 60 32 | 1 0.3 30 20 70 52| 12 | 70 32 | 1 0.6 30 | 06
07 30 62 34 8 | 62 37 | 1 0.3 35 30 68 44| 10 | 68 37 | 1 0.3 35 25 80 59 | 14 | 80 37|11 | 06 35| 07
08 30 68 36 9 | 68 42 | 1 0.6 40 30 78 49| 12 | 78 42 | 1 0.6 40 30 90 65| 15 | 90 42111 | 06 40 | 08
09 35 73 37 9|73 47 | 1 0.6 45 35 85 52 | 12 | 85 47 | 1 0.6 45 35 | 100 72 | 17 |100 47 111 | 0.6 45 | 09
10 40 78 39 9 |78 52 | 1 0.6 50 40 95 58 | 14 | 95 52 |11 | 06 50 40 | 110 78 | 18 (110 52 | 15 | 06 50 | 10
1 45 90 45| 10 | 90 57 | 1 0.6 55 45 | 105 64 | 15 |105 57111 | 06 55 45 | 120 87 | 20 |120 57115 | 0.6 55| 11
12 50 95 46| 10 | 95 62 | 1 0.6 60 50 | 110 64 | 15 |110 62|11 | 0.6 60 50 | 130 93 | 21 (130 62| 15 | 0.6 60 | 12
13 55 | 100 | 47 | 10 [100 67 | 1 0.6 65| 55| 115| 65| 15 [115 67 | 1.1 | 0.6 65 50 | 140 | 101 | 23 [140 68 | 2 1 65 | 13
14 55 | 105 47 10 |105 72 | 1 1 70 55 | 125 72 16 |125 72 1 14 1 70 55 | 150 | 107 | 24 |150 73 | 2 1 70 | 14
15 60 | 110 47 | 10 |110 77 |1 1 75 60 | 135 79| 18 |135 77 115 | 1 75 60 | 160 | 115 | 26 |160 78 | 2 1 75| 15
16 65 | 115 48 | 10 |115 82 | 1 1 80 65 | 140 79 | 18 |140 82|15 | 1 80 65 | 170 | 120 | 27 |170 83 | 2.1 1 80 | 16
17 70 | 125 55| 12 |125 88 | 1 1 85 70 | 150 87 | 19 (150 88|15 | 1 85 65 | 180 | 128 | 29 |179.5| 88 | 2.1 1.1 85 | 17
18 75 | 135 62 | 14 |135 93 | 11 1 90 75 | 155 88 | 19 |155 93 |15 |1 90 70 | 190 | 135 | 30 |189.5| 93 | 2.1 11 90 | 18
20 85 | 150 67 | 15 |150 108 | 1.1 1 100 85 | 170 97 | 21 (170 108 | 1.5 | 1 100 80 | 210 | 150 | 33 [209.5| 1038 | 3 1.1 100 | 20
22 95 | 160 67 | 15 |160 113 | 1.1 1 110 95 | 190 | 110 | 24 (1895| 113 | 2 1 110 90 | 230 | 166 | 37 |229 113 | 3 1.1 110 | 22
24 | 100 | 170 68 | 15 |170 123 | 1.1 1.1 120 | 100 | 210 | 123 | 27 (2095 | 123 | 2.1 1.1 120 95 | 250 | 177 | 40 |249 123 | 4 1.5 [ 120 | 24
26 110 | 190 80 18 |189.5| 133 | 1.5 11 130 | 110 | 225 | 130 | 30 (224 134 | 21 11 130 100 | 270 | 192 | 42 |269 134 | 4 2 130 | 26
28 | 120 | 200 81 18 [1995| 143 | 1.5 | 1.1 140 | 120 | 240 | 140 | 31 |239 144 | 21 1.1 140 110 | 280 | 196 | 44 |279 144 | 4 2 140 | 28
30 | 130 | 215 89 | 20 |2145| 153 | 1.5 | 1.1 150 | 130 | 250 | 140 | 31 (249 154 | 2.1 1.1 150 120 | 300 | 209 | 46 |299 154 | 4 2 150 | 30
32 | 140 | 225 90 | 20 (2245|163 | 1.5 | 1.1 160 | 140 | 270 | 153 | 33 (269 164 | 3 1.1 160 130 | 320 | 226 | 50 |319 164 | 5 2 160 | 32
34 150 | 240 97 | 21 (2395|173 | 1.5 1.1 170 | 150 | 280 | 153 | 33 (279 174 | 8 1.1 170 135 | 340 | 236 | 50 |339 174 | 5 2.1 170 | 34
36 | 150 | 250 98 | 21 (249 183 | 1.5 | 2 180 | 150 | 300 | 165 | 37 |299 184 | 3 2 180 140 | 360 | 245 | 52 |359 184 | 5 3 180 | 36
38 | 160 | 270 | 109 | 24 |269 194 | 2 2 190 | 160 | 320 | 183 | 40 (319 195 | 4 2 190 - - - - - - - - - 38
40 | 170 | 280 | 109 | 24 |279 204 | 2 2 200 | 170 | 340 | 192 | 42 |339 205 | 4 2 200 = - - - - - - - - 40
44 | 190 | 300 | 110 | 24 |299 224 | 2 2 220 - - - - - - - - - - - - - - - - - - 44

[Note] 1) Nominal bore diameter of single direction bearings of the same diameter series and
with the same nominal outside diameter.
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Supplementary table 5 (1) Dimension of snap ring grooves and locationg snap rings — diameter series 18, 19 — Unit : mm
Applicable bearing Snap ring groove Locating snap ring Housing
Bore dia. Snap ring Position of snap ring groove Snap ring Fillet radius X ) X ‘Mounted statt.e Shoulder
d Outside dia. groove dia. a groove width . of snap Section height Thickness Eftﬁ:g: ;.:ac atr|i|;|1g bore dia.
D Dy b ring groove hos ¢ ! cut ends OPD. S Dy
Dimension series Dimension series 18 | Dimension series 19 o g Dy
18 19 max. min. max. min. max. min. max. min. max. max. min. max. ‘ min. max. max. max. ? LY
- 10 22 20.8 20.5 - - 1.05 0.9 1.05 0.8 0.2 NR 1022 2.0 1.85 0.7 0.6 2 24.8 25.5 o
- 12 24 22.8 225 - - 1.05 0.9 1.05 0.8 0.2 NR 1024 2.0 1.85 0.7 0.6 2 26.8 27.5
- 15 28 26.7 26.4 - - 1.3 1.15 1.2 0.95 0.25 NR 1028 2.05 1.9 0.85 0.75 3 30.8 31.5 L A
- 17 30 28.7 28.4 - - 1.3 1.15 1.2 0.95 0.25 NR 1030 2.05 1.9 0.85 0.75 3 32.8 33.5
20 = 32 30.7 30.4 1.3 1.15 - - 1.2 0.95 0.25 NR 1032 2.05 1.9 0.85 0.75 3 34.8 35.5 —
22 - 34 32.7 32.4 1.3 1.15 - - 1.2 0.95 0.25 NR 1034 2.05 1.9 0.85 0.75 3 36.8 37.5
25 20 37 35.7 35.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR 1037 2.05 1.9 0.85 0.75 3 39.8 40.5 ?
- 22 39 37.7 37.4 - - 1.7 1.55 1.2 0.95 0.25 NR 1039 2.05 1.9 0.85 0.75 3 41.8 425 ¢D ¢D1 ¢d
28 = 40 38.7 38.4 1.3 1.15 — - 1.2 0.95 0.25 NR 1040 2.05 1.9 0.85 0.75 3 42.8 43.5
30 25 42 40.7 40.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR 1042 2.05 1.9 0.85 0.75 3 44.8 45.5
32 = 44 42.7 42.4 1.3 1.15 - - 1.2 0.95 0.25 NR 1044 2.05 1.9 0.85 0.75 4 46.8 47.5
= 28 45 43.7 43.4 - - 1.7 1.55 1.2 0.95 0.25 NR 1045 2.05 1.9 0.85 0.75 4 47.8 48.5
35 30 47 45.7 45.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR 1047 2.05 1.9 0.85 0.75 4 49.8 50.5 S i
40 32 52 50.7 50.4 1.3 1.15 1.7 1.55 1.2 0.95 0.25 NR 1052 2.05 1.9 0.85 0.75 4 54.8 55.5 Cover — Housing
- 35 55 53.7 53.4 - - 1.7 1.55 1.2 0.95 0.25 NR 1055 2.05 1.9 0.85 0.75 4 57.8 58.5 J
45 - 58 56.7 56.4 1.3 1.15 - - 1.2 0.95 0.25 NR 1058 2.05 1.9 0.85 0.75 4 60.8 61.5
- 40 62 60.7 60.3 - - 1.7 1.55 1.2 0.95 0.25 NR 1062 2.05 1.9 0.85 0.75 4 64.8 65.5 — |°
50 - 65 63.7 63.3 1.3 1.15 - - 1.2 0.95 0.25 NR 1065 2.05 1.9 0.85 0.75 4 67.8 68.5
- 45 68 66.7 66.3 - - 1.7 1.55 1.2 0.95 0.25 NR 1068 2.05 1.9 0.85 0.75 5 70.8 72 ¢ Dx
55 50 72 70.7 70.3 1.7 1.55 1.7 1.55 1.2 0.95 0.25 NR 1072 2.05 1.9 0.85 0.75 5 74.8 76 ¢D2
60 - 78 76.2 75.8 1.7 1.55 - - 1.6 1.3 0.4 NR 1078 3.25 3.1 1.12 1.02 5 82.7 84
= 55 80 77.9 77.5 - - 2.1 1.9 1.6 1.3 0.4 NR 1080 3.25 3.1 1.12 1.02 5 84.4 86
65 60 85 82.9 82.5 1.7 1.55 2.1 1.9 1.6 1.3 0.4 NR 1085 3.25 3.1 1.12 1.02 5 89.4 91
70 65 90 87.9 87.5 1.7 1.55 2.1 1.9 1.6 1.3 0.4 NR 1090 3.25 3.1 1.12 1.02 5 94.4 96
75 = 95 92.9 92.5 1.7 1.55 - - 1.6 1.3 0.4 NR 1095 3.25 3.1 1.12 1.02 5 99.4 101
80 70 100 97.9 97.5 1.7 1.55 25 2.3 1.6 1.3 0.4 NR 1100 3.25 3.1 1.12 1.02 5 104.4 106
= = 105 102.6 102.1 - - 2.5 2.3 1.6 1.3 0.4 NR 1105 4.04 3.89 1.12 1.02 5 110.7 112
85 80 110 107.6 107.1 2.1 1.9 2.5 2.3 1.6 1.3 0.4 NR 1110 4.04 3.89 1.12 1.02 5 115.7 117
920 - 115 112.6 112.1 2.1 1.9 - - 1.6 1.3 0.4 NR 1115 4.04 3.89 1.12 1.02 5 120.7 122
95 85 120 117.6 1171 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR 1120 4.04 3.89 1.12 1.02 7 125.7 127
100 920 125 122.6 122.1 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR 1125 4.04 3.89 1.12 1.02 7 130.7 132
105 95 130 127.6 1271 2.1 1.9 3.3 3.1 1.6 1.3 0.4 NR 1130 4.04 3.89 1.12 1.02 7 135.7 137
110 100 140 137.6 137.1 2.5 2.3 3.3 3.1 2.2 1.9 0.6 NR 1140 4.04 3.89 1.7 1.6 7 145.7 147
- 105 145 142.6 142.1 - - 3.3 3.1 2.2 1.9 0.6 NR 1145 4.04 3.89 1.7 1.6 7 150.7 152
120 110 150 147.6 1471 2.5 2.3 3.3 3.1 2.2 1.9 0.6 NR 1150 4.04 3.89 1.7 1.6 7 155.7 157
130 120 165 161.8 161.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6 NR 1165 4.85 4.7 1.7 1.6 7 171.5 173
140 = 175 171.8 171.3 3.3 3.1 — - 2.2 1.9 0.6 NR 1175 4.85 4.7 1.7 1.6 10 181.5 183
= 130 180 176.8 176.3 - - 3.7 3.5 2.2 1.9 0.6 NR 1180 4.85 4.7 1.7 1.6 10 186.5 188
150 140 190 186.8 186.3 3.3 3.1 3.7 3.5 2.2 1.9 0.6 NR 1190 4.85 4.7 1.7 1.6 10 196.5 198
160 = 200 196.8 196.3 3.3 3.1 - - 2.2 1.9 0.6 NR 1200 4.85 4.7 1.7 1.6 10 206.5 208

[Remark] Minimum chamfer dimension tolerances on snap ring groove-side outer ring are as follows :
Bearings belonging to dimension series 18 : 0.3 mm for those with nominal outside diameter not more than
78 mm ; 0.5 mm for those with nominal diameter over 78 mm.
Bearings belonging to dimension series 19 : 0.3 mm for those with nominal outside diameter not more than
47 mm ; 0.5 mm for those with nominal diameter over 47 mm.
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Supplementary table 5 (2) Dimension of snap ring grooves and locationg snap rings — diameter series 0, 2, 3,4 — Unit : mm
Applicable bearing Snap ring groove Locating snap ring Housing
Berodla Snap ring Position of snap ring groove Snap ring ra:::::!of Mounted state Shoulder
d Outside | /60ve dia. : ‘ - groove width | snap ring Section height Thickness ES&Q:: sl-:::'rii?'ng bore dia.
dia. D, Diameter series b groove No. e f cut ends oD. 9 D,
Diameter series D 0 2,3,4 To g D, u b
0 2 3 4 max. min. max. min. max. min. max. min. max. max. min. max. ‘ min. max. max. max. - ~
- 10 9 8 30 28.17 2791 - - 2.06 1.9 1.65 1.35 0.4 NR 30 3.25 3.1 1.12 1.02 3 34.7 35.5 ro
15 12 = 9 32 30.15 29.9 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 32 3.25 3.1 1.12 1.02 3 36.7 37.5
17 15 10 = 35 33.17 3292 | 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 35 3.25 3.1 1.12 1.02 3 39.7 40.5 — [
= = 12 10 37 34.77 34.52 - - 2.06 1.9 1.65 1.35 0.4 NR 37 3.25 3.1 1.12 1.02 3 413 42
= 17 = = 40 38.1 37.85 - - 2.06 1.9 1.65 1.35 0.4 NR 40 3.25 3.1 1.12 1.02 3 44.6 45.5 .
20 = 15 12 42 39.75 395 2.06 1.9 2.06 1.9 1.65 1.35 0.4 NR 42 3.25 3.1 1.12 1.02 3 46.3 47 ]
22 = = = 44 4175 415 2.06 1.9 - - 1.65 1.35 0.4 NR 44 3.25 3.1 1.12 1.02 3 48.3 49 ?
25 20 17 = 47 44.6 4435 | 2.06 1.9 2.46 2.31 1.65 1.35 0.4 NR 47 4.04 3.89 1.12 1.02 4 52.7 535 ¢ b ¢ Dy ¢ d
= 22 = = 50 47.6 47.35 - - 2.46 2.31 1.65 1.35 0.4 NR 50 4.04 3.89 1.12 1.02 4 55.7 56.5
28 25 20 15 52 49.73 49.48 | 2.06 1.9 2.46 2.31 1.65 1.35 0.4 NR 52 4.04 3.89 1.12 1.02 4 57.9 58.5
30 - - - 55 52.6 52.35| 2.08 1.88 - - 1.65 1.35 0.4 NR 55 4.04 3.89 1.12 1.02 4 60.7 61.5
- - 22 - 56 53.6 53.35 - - 2.46 2.31 1.65 1.35 0.4 NR 56 4.04 3.89 1.12 1.02 4 61.7 62.5 fA Housing
32 28 - - 58 55.6 55.35 | 2.08 1.88 2.46 2.31 1.65 1.35 0.4 NR 58 4.04 3.89 1.12 1.02 4 63.7 64.5 Cover
35 30 25 17 62 59.61 59.11| 2.08 1.88 3.28 3.07 2.2 1.9 0.6 NR 62 4.04 3.89 1.7 1.6 4 67.7 68.5 J Y
- 32 - - 65 62.6 62.1 - - 3.28 3.07 2.2 1.9 0.6 NR 65 4.04 3.89 1.7 1.6 4 70.7 71.5 e
40 - 28 - 68 64.82 64.31| 2.49 2.29 3.28 3.07 2.2 1.9 0.6 NR 68 4.85 4.7 1.7 1.6 5 74.6 76 J
= 35 30 20 72 68.81 68.3 - - 3.28 3.07 2.2 1.9 0.6 NR 72 4.85 4.7 1.7 1.6 5 78.6 80 ¢DX
45 = 32 = 75 71.83 7132 | 249 2.29 3.28 3.07 2.2 1.9 0.6 NR 75 4.85 4.7 1.7 1.6 5 81.6 83 ¢D2
50 40 35 25} 80 76.81 763 2.49 2.29 3.28 3.07 2.2 1.9 0.6 NR 80 4.85 4.7 1.7 1.6 5 86.6 88
= 45 = = 85 81.81 81.31 - - 3.28 3.07 2.2 1.9 0.6 NR 85 4.85 4.7 1.7 1.6 5 91.6 93
55 50 40 30 90 86.79 86.28 | 2.87 2.67 3.28 3.07 3 27 0.6 NR 90 4.85 4.7 2.46 2.36 5 96.5 98
60 = = = 95 91.82 91.31| 2.87 2.67 - - 3 2.7 0.6 NR 95 4.85 4.7 2.46 2.36 5 101.6 103
65 55 45 35 100 96.8 96.29 | 2.87 2.67 3.28 3.07 3 2.7 0.6 NR100 4.85 4.7 2.46 2.36 5 106.5 108
70 60 50 40 110 106.81 106.3 2.87 2.67 3.28 3.07 3 2.7 0.6 NR110 4.85 4.7 2.46 2.36 5 116.6 118
75 = = = 115 111.81 1113 2.87 2.67 - - 3 2.7 0.6 NR115 4.85 4.7 2.46 2.36 5 121.6 123
- 65 55 45 120 115.21 11471 - - 4.06 3.86 3.4 3.1 0.6 NR120 7.21 7.06 2.82 2.72 7 129.7 1315
80 70 - - 125 120.22 119.71 | 2.87 2.67 4.06 3.86 3.4 3.1 0.6 NR125 7.21 7.06 2.82 2.72 7 134.7 136.5
85 75 60 50 130 125.22 124.71 | 2.87 2.67 4.06 3.86 3.4 3.1 0.6 NR130 7.21 7.06 2.82 2.72 7 139.7 141.5
920 80 65 55 140 135.23 134.72 | 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR140 7.21 7.06 2.82 2.72 7 149.7 152
95 - - - 145 140.23 139.73 | 3.71 3.45 - - 3.4 3.1 0.6 NR145 7.21 7.06 2.82 2.72 7 154.7 157
100 85 70 60 150 145.24 14473 | 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR150 7.21 7.06 2.82 2.72 7 159.7 162
105 920 75! 65 160 155.22 154.71 | 3.71 3.45 4.9 4.65 3.4 3.1 0.6 NR160 7.21 7.06 2.82 2.72 7 169.7 172
110 95 80 = 170 163.65 163.14 | 3.71 3.45 5.69 5.44 3.8 3.5 0.6 NR170 9.6 9.45 3.1 3 10 182.9 185
120 100 85 70 180 173.66 173.15| 3.71 3.45 5.69 5.44 3.8 3.5 0.6 NR180 9.6 9.45 3.1 3 10 192.9 195
- 105 90 75 190 |183.64 183.13 - - 5.69 5.44 3.8 3.5 0.6 NR190 9.6 9.45 3.1 3 10 202.9 205
130 110 95 80 200 |193.65 193.14 | 5.69 5.44 5.69 5.44 3.8 3.5 0.6 NR200 9.6 9.45 3.1 3 10 212.9 215

[Remark] 1. Snap ring groove dimension does not apply to bearings of dimension series 00, 82 and 83.
2. The minimum permissible chamfer dimension for snap ring groove-side outer ring is 0.5 mm, except 0.3 mm
for bearings belonging to diameter series 0 with nominal outside diameter not more than 35 mm.
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Supplementary table 6 Shaft tolerances (deviation from nominal dimensions) Unit:um  (Refer.)
Nominal Nominal b
shaft dia. Deviation classes of shaft dia. shatt qia. Ad“‘p_ of

(mm) (mm) bearing
over{upto d6é | e6 fé g5 | g6 | h5 | h6 | h7 | h8 | h9 |h10| js5 | js6 | js7 | j5 j6 k5 k6 k7 m5 m 6 m7 n5 né p6 ré r7 over[upto (class 0)
-30[-20|-10]-4]-4]-0]-01]0 0 0 0 +3]+6 +6 | +9 | +183 | +9 [ +12 [+16] +13 [+ 16| +20 |+ 23| + 27 0
3 6 _3g|_o8|-18|-9|-12|-5|-8|-12 |-18|-30|-4ag|[T23|E4 [£6 | _o|_>2 s | w1 | +1 | +a|+4|+ a|l+8|+ 8|+12]+15|+15| 3 6 _ 3
-40|-25|-13|-5|-5]|-0 |-0 0 0 0 0 +4 | +7 + 7 +10 +16 +12 +15 | + 21 +16 |+ 19 | + 24 | + 28 | + 34 0
6 10/ _4o|_34|-22| 41| 14 |-6|-9 |15 |-22|-36|-58|F3 |FA5|FTE[ o | J» +1 | +1 | +1)|+6|+6|+ 6|+10|+10]+15|+19]|+19] & 10 _ g
-50|-32|-16|]-6|-6|-0] 0 0 0 0 0 +5 | +8 +9 [ +12 ] 419 | +15 [ +18 [+ 25| +20 [+ 23 [+ 29 | + 34 | + 41 0
10 18 _ gy |_43|_27| 14 | 17 [-8 |11 |18 |- 27|-43|-70|F 4 |£55/9 [ 3| _3 t1 |+t | w1 |7 | +7 |+ 7| +12 | +12|+18|+23|+23] 10 e - 8
-65(-40|-20|-7|-7]-0 0 0 0 0 0 +5 | +9 +11 +15 +23 +17 +21 +29 | +24 | +28 | + 35|+ 41 | + 49 0
18 30| _ 78| _53|-33| 16| =20 |-9 |13 |21 |- 33| 52| ga|* #5|* 65|#105) _ 4| _4 +2 | 12| +2|+8|+8 |+ 8| +15|+15|+22|+28]|+28| 1 30 _qo
-80|-50|-25]-9|-9] 0 0 0 0 o] o +6 | +11 13 [ +18 | +27 | +20 | +25 [+ 34| +28 |+ 33 |+ 42| + 50 | + 59 0
30 80| 95|_66|- 41|20 | 25 |11 |16 |-25 |- 39| - 62| -100|F 55|t 8 |#125] _5 | 5 v2 | +2 | +2|+9 | +9 |+ 9| +17 |+17|+26|+34|+34] 0 50 g5
+ 60 | + 71 50 65
50 go|~100|-60|-30)-10|-10] 0 0 0 0 010 |,65l+95/+15 | +8] *12 +15 | 421 | +32 | 424 | +30 |+ 41| 433 | +39 |+ 51 [+ 41 |+ M 0
119 |- 79 |- 49| 23 | =29 | -13 | -19 |-30 |- 46| - 74| -120|~ °°|= * -7 | -7 +2 | +2 | +2 | 11 | 11 [ +11]| 420 |+20 | +32[ 162+ 73 - 15
65 80
+ 43 | + 43
+ 73 | + 86
51 51 80 100
g0 120|120 |- 72|-36] 12| 12| 0 0 0 0 010 |, 75liqq |175| +6 | +13 +18 | +25 | +38 | +28 | +35 | + 48| +38 |+ 45| + 59 | + + 0
142 |- 94 |- 58| 27 | -84 | -15 |22 |-35 |- 54 |- 87|-140|~ |~ =Pl -9 | -9 +3 | +3 | +3 | +18 | +18 |+ 13| +23 | +23 |+ 37 |+ 76 | + 89 - 20
100 120
+ 54 | + 54
+ 88 | +103
+63|+63| 120 140
145 |- 85|- 43| 14 | -14 | © 0 0 0| o 0 +7 | +14 +21 | +28 | +43 | +33 | +40 | + 55| +45 |+ 52 | + 68 | + 90 | +105 0
120 180|470 | 10| - e8| 32 | -39 |18 |25 | 40 |- 63| —100| —160|F @ |F125|20 | 43 | Ly +3 | +3 | +3 | +15 | 415 | +15| w27 |+ 27| +43|+65|+65| 140 160 o5
+ 93 | +108
+ 68|+ 68| 160 180
+106 | +123
+77 |+ 77| 180 200
-170 | -100 | - 50| -15 | -15 0 0 0 0 0 0 +7 | +16 +24 +33 +50 +37 +46 | + 63 | +51 + 60 | + 79 | +109 | +126 0
180 250| _yo9 | p9 |- 79| —35 | -44 |20 |20 |-46 |- 72| —115| —185|*10 |F145/23 | 45 | 43 v 4 | 14| 44| 417 | 417 | +17| 431 |+31 | +50|+80|+80| 200 25 g
+113 | +130
184|184 225 280
+126 | +146
04 04 | 250 280
250 315 190 |-110|-56( 17 | 17 | 0 0 0 0| o0 0 |i115ls16 426 | *.7 | 416 +27 | +36 | +56 | +43 | +52 |+ 72| +57 |+ 66 | + 88 | + + 0
222|142 | - 88| —40 | 49 |23 |-32 |[-52 |- 81|-130|-210|~ |~ - —16 | © +4 | +4 | +4 | +20 | +20 |+ 20| +34 |+ 34 | + 56 | +130 | +150 - 35
280 315
+ 98 | + 98
+144 | +165 315 355
315 40| 210 |-125|-62[ 18 | ~18 0 0 0 0| o0 0 V105|418 |+085] *7 | +18 429 | +40 | +61 | +46 | +57 | + 78 | +62 | + 73 | + 98 | +108 | +108 0
—246 | -161 |- 98| 43 | -54 | -25 | -36 | -57 |- 89| -140|-230|~ =" |~ Il B I + 4 + 4 + 4 +21 +21 |+ 21| 437 | + 37 | + 62 | +150 | +171 - 40
355 400
+114 | +114
+166 | +189 | 400 40
400 500|230 |-135|-68[-20 | 20 [ 0 0 0 0| o0 0 liiasls00 |4315] *.7 | 220 +32 | +45 | +68 | +50 | +63 | + 86 | +67 | + 80 | +108 | +126 | +126 0
-270 | -175|-108 | -47 | -60 | -27 | -40 |-63 |- 97| -155|-250|~ """ |~ 0 -20 | ~ +5 + 5 +5 +23 +23 | + 23| +40 |+ 40 | + 68 | +172 | +195 - 45
450 500
+132 | +132
+194 | 4220 [ o0 oo
500 630 260 |-145|-76[ 22| 22 | 0 0 0 0 0 0 litg |00 435 | - _ 432 | +44 | +70 | +68 | +70 | + 96 | +76 | + 88 | +122 | +150 | +150 0
-304 |-189|-120| -54 | -66 | -32 | 44 |-70 |-110| -175| -280|~ - - 0 0 0 +26 +26 | + 26| +44 | + 44 | + 78 | 4199 | +225 - 50
560 630
+155 | +155
+225 | 4255 | ea0 210
630 800 290|160 |- 80 24 | 24 | 0 0 0 0 0 0 |i1g |05 |40 B B +36 | +50 | +80 | +66 | +80 | +110 | +86 | +100 | +138 | +175 | +175 0
-340 | 210 | 130 | —60 | -74 | -36 | -50 |-80 |-125|-200|-320|~ = 0 0 0 +30 | +30 | + 30| +50 | + 50 | + 88 [ 1235 | +265 - 75
710 800
+185 | +185
+266 | +300 | g00  gog
800 1000| 320 |-170|- 86 26 | 26 [ 0 0 0 0 0 0 lisg |408 |4a5 | - _ +40 | 456 | +90 | +74 | +90 | +124 | +96 | +112 | +156 | +210 | +210 0
376 | 226 | -142| —66 | -82 | -40 | -56 |-90 |-140|-230|-360 |~ - = 0 0 0 +34 | +34 | + 34| +56 | + 56 | +100 [ +276 | +310 -100
900 1000
+220 | +220
[Note] 1) 4 4wy : single plane mean bore diameter deviation
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Supplementary table 7 Housing bore tolerances (deviation from nominal dimensions) Unit: um  (Refer.)
Nominal - N Nominal D)
Bé’r'é“é’)?a. Deviation classes of housing bore B%)rrtre"a;i?a- ﬂl:::‘in(:
mm mm
over{upto E6 F6 F7 G6 | G7 H6 H7 H8 H9 | H10 | JS5 | JS6 |JS7 | J6 J7 K5 K6 K7 M5 M6 M7 N5 N6 N7 P6 P7 R7 over[upto (class 0)
L P M I R A A A A R e e D R ) R e e I A
ORI B G R B e HEIR BRI BRI
+66 | +41|+50]| +25 |+ 34| +16 |+ 25 |+ 39 | + 62 | +100 +10 | +14 + 2 +3 |+ 7| -51|- 4 0 -13|-12 |- 8| -21|-17 | - 25 0
80 80|, 50 |+25|+25+9 |+ 9f 0o | 0| o oo |¥O5|E8 |25 5| 44 -9 | 13 |-18]| 16 |-20|-25|-24|-28|-33|-37|-42|-50| 30 90 _y
- 30
50 65
50 80+79 +49 |+ 60| +29 |+ 40| +19 |+ 30 |+ 46 |+ 74 +120+65+95+15 +13 | +18 + 3 +4 |+ 9| -6 |- 5 0 - 15| -14 |- 9| -26|-21|-60 0
+60 |+ 30|+ 30| +10 | + 10 0 0 0 0 0 I e -6 | -12 -10 -15 | -21| -19 | -24 | -30|-28|-33|-39|-45|-51]_32 65 80 - 13
- 62
- 38
80 100
80 120+94 +58 |+ 71| +34 |+ 47| +22 |+ 35 |+ 54 | + 87 +14O+75+11 175 +16 | +22 + 2 +4 | +10]| -8 |- 6 0 - 18| -16|-10|-30|-24|-73 0
+ 72|+ 36|+ 36| +12 | + 12 0 0 0 0 0 B - -6 | -13 -13 -18 |- 25| 23 | -28 | -35|-33|-38|-45|-52|-59 | _ 41 100 120 - 15
- 76
Tao| 120 140 (pto 150)
+110 | + 68 | + 83| +39 | + 54| +25 |+ 40 | + 63 | +100 | +160 +18 | +26 + 3 +4 | +12| -9 |- 8 0 -21|-20|-12|-36 | -28 | - 50 - 18
120 180) g5 |, 43|+ 43| +14 |+ 14| © 0 o] o o |9 |F125(*0 | 7| 44 15 | 21 | -28| 27 | -33|-40|-39|-45|-52| 61| -68|-90| MO 160 (erois0)
0
- 53
T o3| 160 180 o5
T2 180 200
+129 |+ 79 [+ 96| +44 |+ 61| 429 |+ 46 | + 72 | +115 | +185 +22 | +30 +2 | +5 |+13] 11 |- 8 0 |-25|-22|-14|-41|-33[-63 0
180 250) 4100 |+ 50 |+ 50| +15 |+ 15| © o] oo | o [f0 #4538 | 71 4g 18 | 24 |-33| 31 | -37|-46|-45|-51|-60|-70|-79|-109| 200 25 g4
- 67
Ti13 | 225 250
— 74
250 280
250 315 +142 | + 88 | +108 | +49 |+ 69| +32 |+ 52 | + 81 | +130 | +210 115 |+16 | +26 +25 +36 + 3 +5 |+16)| 13 | - 9 0 - 27| -25|-14|-47 |- 36 | -126 0
+110 | + 56 | + 56 | +17 | + 17 0 0 0 0 0 e - -7 | -16 -20 27 | -36| 36 |-41|-52|-50|-57|-66|-79|-88|_78 - 35
Ti30 | 280 315
- 87
315 355
315 400 +161 | + 98 | +119 | +54 |+ 75| +36 |+ 57 | + 89 | +140 | +230 4125 |+18 | +285 +29 +39 + 3 +7 | +17 | 14 | - 10 0 -3 |-26|-16|-51|-41|-144 0
+125 | + 62 |+ 62 | +18 | + 18 0 0 0 0 0 e - -7 | -18 -22 29 | -40)| -89 |-46|-57|-55|-62|-73|-87|-98]|_ 93 - 40
Tis | 355 400
-103
400 450
400 500 +175 | +108 | +131 | +60 | + 83 | +40 |+ 63 | + 97 | +155 | +250 4135|420 |+315 +33 | +43 + 2 +8 | +18)| -16 | - 10 0 - 33| -27|-17|-55 |- 45| -166 0
+135 | + 68 | + 68 | +20 | + 20 0 0 0 0 0 R - -7 | -20 -25 -32 | -45| 43 |-50|-63|-60|-67|—-80]|-95|-108 | 109 - 45
Ti75 | 450 500
-150
500 560
500 630 +189 | +120 | +146 | +66 | + 92 | +44 |+ 70 | +110 | +175 | +280 +16 | +02 435 _ _ 0 0 0 26 | - 26| -26|-44 | - 44 | - 44| -78| - 78 | 220 0
+145 | + 76 | + 76 | +22 | + 22 0 0 0 0 0 - - - -32 44 | - 70| 58 | -70 | -96|—-76 |- 88| -114 | —122 | -148 | _155 - 50
560 630
225
-175
630 710
630 800 +210 | +130 | +160 | +74 | +104 | +50 |+ 80 | +125 | +200 | +320 18 |+05 | +40 _ _ 0 0 0 -30 |-30|-3|-50|-50|-50]|-88|- 88| 255 0
+160 | + 80 |+ 80 | +24 | + 24 0 0 0 0 0 - - - -36 -50 | -8 | 66 | -80|-110 | - 86 | -100 | —130 | —-138 | —-168 | _185 - 75
710 800
—265
—210
800 900
800 1000 +226 | +142 | +176 | +82 | +116 | +56 |+ 90 | +140 | +230 | +360 400 |+08 |+45 _ _ 0 0 0 34 | -34|-34|-56|-56|-56]|-100 | —100 | 300 0
+170 | + 86 | + 86 | +26 | + 26 0 0 0 0 0 - - - -40 56 | - 90| -74 | - 90 | -124 | — 96 | —-112 | —146 | —156 | —190 | _220 -100
_310 900 1000
20 | 1000 1120
1000 1250 +261 | +164 | 4203 | +94 | +133 | +66 | +105 | +165 | +260 | +420 4035|433 |+525 _ _ 0 0 0 —-40 | -40|-40|-66 | -66 | — 66| —-120 | —120 | — 0
+195 | + 98 | + 98 | +28 | + 28 0 0 0 0 0 T - —47 -66 | —-105 -87 | —106 | -145 | -113 | -132 | -171 | -186 | —225 | _260 -125
_365 1120 1250

[Note] 1) 4 pup : single plane mean outside diameter deviation
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Supplementary table 8 Numerical values for standard tolerance grades IT (ISO 286-1 : 1988)

Supplementary table 9 Greek alphabet list

Koyo

Basic Standard tolerance grades (IT)
(?rllzrg) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘ 10 ‘ 1" 12 ‘ 13 ‘ 149 ‘ 159 ‘ 16" ‘ 17Y ‘ 18"
over |up to Tolerances (um) Tolerances (mm)
- 3|08 121 2 3 4 6 10 14 25 40 60 | 0.10 | 0.14 | 0.26 | 0.40 | 0.60 | 1.00| 1.40
3 6| 1 15| 25 4 5 8 12 18 30 48 751012 | 0.18 | 0.30 | 048 | 0.75| 1.20| 1.80
6| 10 | 1 15| 25 4 6 9 15 22 36 58 90 | 0.15 | 0.22 | 0.36 | 0.58 | 0.90 | 1.50 | 2.20
10| 18 | 12 2 3 5 8 1 18 27 43 70 | 110 | 0.18 | 027 | 0.43 | 0.70 | 1.10| 1.80| 2.70
18| 30| 15 25| 4 6 9 13 21 33 52 84 | 130 | 021 | 033 | 0.52 | 0.84 | 1.30| 2.10| 3.30
30| 50| 15 25| 4 7 1 16 25 39 62 | 100 | 160 | 0.25 | 0.39 | 0.62 | 1.00 | 1.60| 2.50 | 3.90
50| 80| 2 3 5 8 13 19 30 46 74 | 120 | 190 | 0.30 | 0.46 | 0.74 | 120 | 1.90| 3.00 | 4.60
80 | 120 | 25 4 6 10 15 22 35 54 87 | 140 | 220 | 0.35 | 0.54 | 0.87 | 1.40 | 2.20| 3.50 | 5.40
120 | 180 | 35 5 8 12 18 25 40 63 | 100 | 160 | 250 | 0.40 | 0.63 | 1.00 | 1.60 | 2.50 | 4.00| 6.30
180 | 250 | 45 7 10 14 20 29 46 72 | 115 | 185 | 290 | 0.46 | 0.72 | 1.15 | 1.85 | 2.90 | 4.60| 7.20
250 [ 315 | 6 8 12 16 23 32 52 81 | 130 | 210 | 320 | 0.52 | 0.81 | 1.30 | 210 | 3.20| 520 8.10
315 | 400 | 7 9 13 18 25 36 57 89 | 140 | 230 | 360 | 0.57 | 0.89 | 1.40 | 230 | 3.60| 570 8.90
400 | 500 | 8 10 15 20 27 40 63 97 | 155 | 250 | 400 | 0.63 | 0.97 | 1.55 | 250 | 4.00| 6.30 | 9.70
500 | 630 | - - - - - 44 70 | 110 | 175 | 280 | 440 | 0.70 | 1.10 | 1.75 | 2.80 | 4.40| 7.00 | 11.00
630 | 800 | - - - - - 50 80 | 125 | 200 | 320 | 500 | 0.80 | 1.25 | 2.00 | 3.20 | 5.00| 8.00 | 12.50
800 (1000 - - - - - 56 90 | 140 | 230 | 360 | 560 | 0.90 | 1.40 | 2.30 | 3.60 | 5.60| 9.00 | 14.00
1000(1250| - - - - - 66 | 105 | 165 | 260 | 420 | 660 | 1.05 | 1.65 | 2.60 | 420 | 6.60 | 10.50 | 16.50
1250(1600| - - - - - 78 | 125 | 195 | 310 | 500 | 780 | 1.25 | 1.95 | 3.10 | 5.00 | 7.80 | 12.50 | 19.50
1600 (2000| - - - - - 92 | 150 | 230 | 370 | 600 | 920 | 1.50 | 2.30 | 3.70 | 6.00 | 9.20 | 15.00 | 23.00
2000|2500 - - - - - 110 | 175 | 280 | 440 | 700 | 1100 | 1.75 | 2.80 | 4.40 | 7.00 | 11.00 | 17.50 | 28.00
2500|3150 - - - - - 135 | 210 | 330 | 540 | 860 | 1350 | 2.10 | 3.30 | 5.40 | 8.60 | 13.50 | 21.00 | 33.00

[Note] 1) Standard tolerance grades IT 14 to IT 18 (incl.) shall not be used for basic sizes less than or equal to 1 mm.
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Roman type Italic type Roman type Italic type
Name Name
Capital Capital | Lowercase Capital Capital | Lowercase
alpha A A o nu N N v
beta B B B Xi = =
gamma r r Y omicron o o o
delta A 4 5 pi I I .4
epsilon E E £ rho P P p
zeta z V4 4 sigma z z [
eta H H n tau T T T
theta ¢] © 0 upsilon Y Y v
iota I I 1 phi D D [}
kappa K K K chi X X x
lambda A A A psi ¥ ¥ v
mu M M u omega Q Q ®
Supplementary table 10 Prefixes used with SI units
et Prefix Seetr Prefix
Name Symbol Name Symbol
108 exa E 107! deci d
101 peta P 1072 centi c
10" tera T 1073 milli m
10 giga G 1076 micro i
106 mega M 107 nano n
10° kilo k Op pico p
102 hecto h 1071 femto f
10 deka da 10718 atto a
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Supplementary table 11 (1)

SI units and conversion factors

Supplementary table 11 (2)

Koyo

SI units and conversion factors

Mass Sl units Other units Conversion into Sl units Conversion from Sl units
Angle rad ° [degree(s)] # | 1°=m/180 rad 1 rad = 57.295 78°
[radian(s)] ’ [minute(s)] #| 1" =n/10 800 rad
” [second(s)] # [ 17 =m1/648 000 rad
Length m A [Angstrom unit] 1A=10""m=0.1nm=100pm | 1m =10"°A
[meter(s)] u [micron(s)] 1u=1um
in [inch(es)] 1in = 25.4 mm 1m =39.37 in
ft [foot(feet)] 1ft = 12 in = 0.304 8 m 1m=3.280 8 ft
yd[yard(s)] 1yd=3ft=0.9144m 1m =1.093 6 yd
mile [mile(s)] 1mile = 5 280 ft = 1 609.344 m 1km = 0.621 4 mile
Area m? a [are(s)] 1a =100 m*
ha [hectare(s)] tha=10'm* ) )
acre [acre(s)] 1acre = 4 840 yd® = 4 046.86 m® | 1km?® = 247.1 acre
Volume m’ ¢, L [liter(s)] # (10 =1dm’=10" m? 1m’ =107 ¢
cc [cubic centimeters] | Tcc=1cm?=10"°m? | 1m?=10°ce
gal(US) [gallon(s)] 1gal(US)= 231 in? = 3.785 41dm” | 1m’ = 264.17 gal
floz(US) [fluid ounce(s)] | 1floz(US)=29.573 5 cm® 1m® = 33 814 floz
barrel(US) [barrels(US)] | 1barrel(US)= 158.987 dm® 1m® = 6.289 8 barrel
Time s min [minute(s)] #
[second(s)] h [hour(s)] ®
d [day(s)] #
Angular rad/s
velocity
Velocity m/s kn [knot(s)] 1kn=1852m/h 1km/h = 0.539 96 kn
m/h *
Acceleration m/s? G 1G =9.806 65 m/s’ 1m/s*=0.10197 G
Frequency Hz c/s [cycle(s)/second] 1c/s=1s"'=1Hz
[hertz]
Rotational st pm [revolutions per minute] | Trpm=1/60 s 157! =60 rpm
frequency min! *
r/min
Mass kg t [ton(s)] # | 1t=10° kg
[kilogram(s)] | Ib [pound(s)] 11b = 0.453 592 37 kg 1kg=2.204 6 1b
gr [grain(s)] 1gr=64.798 91 mg 1g=15.4324 gr
oz [ounce(s)] 102z=1/161b=28.3495¢ 1kg = 35.274 0 oz
ton (UK) [ton(s)(UK)] 1ton(UK) = 1 016.05 kg 1t = 0.984 2 ton(UK)
ton (US) [ton(s)(US)] 1ton(US) = 907.185 kg 1t =1.102 3 ton(US)
car [carat(s)] 1car =200 mg 1g=5car
[Note] % : Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.

D21

Mass Sl units Other units Conversion into Sl units Conversion from Sl units
Density kg/m®
Linear kg/m
density
Momentum kg-m/s
Moment of
momentum,
kg-m?/s
angular
momentum
Moment of 2
inertia g
Force N dyn [dyne(s)] 1dyn =10°N 1N = 10° dyn
[newton(s)] kgf [kilogram-force] 1kgf =9.806 65N 1N =0.101 97 kgf
gf [gram-force] 1gf =9.806 65x10° N
tf  [ton-force] 1tf  =9.806 65x10° N
Ibf [pound-force] 1lbf =4.448 22 N 1N = 0.224 809 Ibf
Moment of N-m gf-cm 1gf-cm = 9.806 65x107° N-m
force [Newton kgf-cm 1kgf-cm = 9.806 65x107% N-m
meter(s)] kgf-m 1kgf-m =9.806 65 N-m 1N-m = 0.101 97 kgf-m
tfm 1tfm  =9.806 65x10° N-m
Ibf-ft 1lbf-ft =1.35582 N-m 1N-m = 0.737 56 Ibf-ft
gf/cm? 1gf/cm® =9.806 65x10 Pa
ISR, Pa SE;ZI( - kgf / mm? 1kgf/mm? = 9.806 65x10° Pa | 1MPa = 0.101 97 kgf/mm?
Normal kgf / m* 1kgf/m* = 9.806 65 Pa 1Pa  =0.101 97 kgf/m*
TR or N/m? 1bf / in? 1Ibfin* =6894.76 Pa 1Pa  =0.145x10 Ibf/in
(1Pa=1N/m’ bar [bar(s)] 1bar = 10° Pa 1Pa =102 mbar
- at [engineering air pressure] | 1at = 1kgf/cm? = 9.806 65x10* Pa
mH;0, mAq 1mH,0 = 9.806 65x10° Pa
[meter water column]
atm [atmosphere] 1atm =101 325 Pa
_ 101325
mHg [meter merury column] | TmHg = 0.76 Pa
Torr [torr] 1Torr =1 mmHg =133.322 Pa | 1Pa =7.500 6x107 Torr
Viscosity Pa-s P [poisel 102P=1cP=1mPas )
[pascal second] | kgf-s/m’ 1kgf-s/m* = 9.806 65 Pa-s 1Pa-s = 0.101 97 kgf-s/m?
Kinematic m?/s St [stokes] 102St=1cSt=1mm?/s
viscosity
Surface N/m
tension

D 22




Koyo

Supplementary table 11 (3)

SI units and conversion factors

Supplementary table 11 (4)

SI units and conversion factors

Mass Sl units Other units Conversion into Sl units Conversion from Sl units
Work, eV [electron volt(s)] | 1eV=(1.602 189 2+
3 0.000 004 6)x1071 J
energy fjoule(s)] erg [erg(s)] 1erg=10"J 1J=10"erg
{1 J=1 Nem} kgf-m 1 kgf-m = 9.806 65 J 1J=0.101 97 kgf-m
- Ibf-ft 11bf-ft =1.35582J 1J=0.737 56 Ibf-ft
B erg/s [ergs per second] | 1 erg/s=10"7W
w kgf-m/s 1 kgf-m/s =9.806 65 W 1W=0.101 97 kgf-m/s
[watt(s)] PS [French horse-power] | 1 PS=75kgf-m/s=735.5W | 1 W=0.001 36 PS
HP [horse-power (British)] | 1 HP = 550 Ibf-ft/s =745.7 W| 1 W =0.001 34 HP
Ibf-ft/s 1 1bf-ft/s=1.35582 W
Thermo-dynamic K
temperature [kelvin(s)]
Celsius T °F [degree(s) Fahrenheit] | t °F = %(t—SZ)"C tC= (%HSZ)"F
temperature [Celsius(s)]
{tC = (t+273.15)K}
Linear expansion K! C~! [per degree]
coefficient
Heat J erg [erg(s)] 1erg=10"J 1J=10"erg
[joule(s)] kgf-m
{1J=1N-m} | caly[l. T. calories] 1 calp=4.1868J 1.J=0.238 85 calyp
1 Mcalyr = 1.163 kW-h 1 kW-h = 0.86 x 10° calyp
Thermal W/ (m-K) W/(m-C) 1W/(m-C)=1W/(mK)
conductivity cal/(s-m-C) 1 cal/(sm-C) =
4.186 05 W/ (m-K)
Coefficient of W/(m*K) W/(m?>C) 1 W/(m*C) =1W/(m>K)
heat transfer cal/ (s:m>C) 1 cal/(sm?C) =
4.186 05 W/ (m?K)
Heat J/K J/C 1J/T=1J/K
capacity
Massic heat J/(kg-K) J/(kg-C)
capacity
[Note] # 1 Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.
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Mass Sl units Other units V Conversion into Sl units Conversion from Sl units
Electric A
current [ampere(s)]
Electric C Ah #| 1 Ah=3.6kC
charge, [coulomb(s)]
quantity of {1C=1As}
electricity
Tension, \'
[volt(s)]
electric {1V=1W/A}
potential
Capacitance F
[farad(s)]
{1F=1C/V}
3
Magnetic A/m Oe [oersted(s)] 106 =12 A/m 1A/m=4mx107 Oc
field
strength
Magnetic T Gs [gauss(es)] 1Gs=10"T 1T=10'Gs
flux [tesla(s)] vy [gamma(s)] 1y =10°T 1T=10"y
density 1T=1N/ (A-m)
=1Wb / m®
=1V.s/ m?
Magnetic flux Wb Mx [maxwell(s)] 1 Mx=10"° Wb 1 Wb = 10% Mx
[weber(s)]
{1 Wb=1Vs}
Self inductance H
[henry(-ries)]
{1H=1Wb/A}
Resistance Q
(to direct current) [ohm(s)]
1Q=1V/A}
Conductance S
(to direct current) [siemens]
{1S=1A/V}
Active power w
1W=11J/s
=1 AV
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Supplementary table 12 Inch/millimeter conversion

Supplementary table 13 Steel hardness conversion

Inches
Inch 0 1 2 3 4 5 6 7 8 s [ 10
mm

00 0 25.4000 | 50.8000 | 76.2000 |101.6000] 127.0000 | 152.4000 | 177.8000] 203.2000 | 228.6000 | 254.0000
164 0.015625| 0.3969 | 25.7969 | 51.1969 | 76.5969 | 101.9969 | 127.3069 | 152.7969 | 178.1969 | 203.5069 | 228.9969 | 254.3969
132 008125 | 0.7938 | 26.1938 | 51.5038 | 76.9938 |102.3938 | 127.7938 | 153.1938 | 178.5938 | 203.9938 | 220.3038 | 254.7938
3/64  0.046875| 1.1906 | 26.5906 | 51.9906 | 77.3906 |102.7906 | 128.1906 | 153.5006 | 178.9906 | 204.3906 | 229.7906 | 255.1906
16 00625 | 15875 | 26.9875 | 52.3675 | 77.7875 | 103.1875 | 126.5875 | 153.0875 | 179.3875 | 204.7875 | 230.1875 | 2556875
5/64 0.078125| 1.0844 | 27.3844 | 527844 | 78.1844 | 103.5844 | 128.9844 | 154.3844 | 170.7844 | 205.1844 | 230.5844 | 255.9844
3/32 0.09375 2.3812 | 27.7812 | 53.1812 | 78.5812 | 103.9812|129.3812 | 154.7812 | 180.1812 | 205.5812 | 230.9812 | 256.3812
7/64 0.109375 2.7781 | 28.1781 | 53.5781 | 78.9781 |104.3781|129.7781 | 155.1781 | 180.5781 | 205.9781 | 231.3781 | 256.7781
B8 0125 3.1750 | 28.5750 | 53.9750 | 79.3750 | 104.7750 | 130.1750 | 155.5750 | 180.9750 | 206.3750 | 231.7750 | 257.1750
9/64  0.140625| 35719 | 28.9719 | 54.3719 | 79.7719 |105.1719 | 130.5719 | 155.9719 | 181.3719 | 206.7719 | 232.1719 | 257.5719
5532 015625 | 3.9688 | 20.3688 | 54.7688 | 80.1688 | 105.5688 | 130.9688 | 156.3688 | 181.7688 | 207.1688 | 232.5688 | 257.9688
11/64  0.171875| 4.3656 | 29.7656 | 55.1656 | 80.5656 | 105.9656 | 131.3656 | 156.7656 | 182.1656 | 207.5656 | 232.9656 | 258.3656
3/6  0.1875 | 4.7625 | 30.1625 | 55.5625 | 80.9625 | 106.3625 | 131.7625 | 157.1625 | 182.5625 | 207.9625 | 233.3625 | 258.7625
13/64  0.203125| 5.1594 | 30.5594 | 55.9594 | 81.3594 |106.7594 | 132.1504 | 157.5594 | 182.9594 | 208.3594 | 233.7594 | 259.1594
7132 021875 | 55562 | 30.9562 | 56.3562 | 81.7562 | 107.1562 | 132.5562 | 157.9562 | 183.3562 | 208.7562 | 234.1562 | 259.5562
15/64 0.234375| 5.9531 | 31.3531 | 56.7531 | 82.1531 |107.5531 | 132.9531 | 158.3531 | 183.7531 | 209.1531 | 234.5531 | 259.9531
4 025 6.3500 | 31.7500 | 57.1500 | 82.5500 | 107.9500 | 133.3500 | 158.7500 | 184.1500 | 209.5500 | 234.9500 | 260.3500
17/64  0.265625 | 6.7460 | 32.1460 | 57.5460 | 82.9469 |108.3460 | 133.7469 | 159.1460 | 184.5460 | 209.9469 | 235.3469 | 260.7469
9/32 028125 | 7.1438 | 32.5438 | 57.9438 | 83.3438 | 108.7438 | 134.1438 | 150.5438 | 184.9438 | 210.3438 | 235.7438 | 261.1438
19/64  0.206875| 7.5406 | 32.9406 | 58.3406 | 83.7406 |100.1406 | 134.5406 | 159.9406 | 185.3406 | 210.7406 | 236.1406 | 261.5406
5[6 03125 | 7.0375 | 33.3375 | 58.7375 | 84.1375 | 109.5375 | 134.9375 | 160.3375 | 185.7375 | 211.1375| 236.5375 | 261.9375
21/64 0.328125| 8.3344 | 33.7344 | 50.1344 | 84.5344 | 100.9344 | 135.3344 | 160.7344 | 186.1344 | 211.5344 | 236.9344 | 262.3344
11/32  0.34375 | 8.7312 | 34.1312 | 505312 | 84.9312 [110.3312|135.7312 | 161.1312 | 186.5312 | 211.9312 | 237.3312 | 262.7312
23/64 0.359375 9.1281 | 34.5281 | 59.9281 | 85.3281 |110.7281 | 136.1281 | 161.5281 | 186.9281 | 212.3281 | 237.7281 | 263.1281
38 0375 9.5250 | 34.9250 | 60.3250 | 85.7250 | 111.1250 | 136.5250 | 161.0250 | 187.3250 | 212.7250 | 238.1250 | 263.5250
25/64 0.390625| 9.9219 | 35.3219 | 60.7219 | 86.1219 | 111.5219 | 136.9219 | 162.3219 | 187.7219 | 213.1219 | 238.5219 | 263.9219
13/32  0.40625 | 10.3188 | 35.7188 | 61.1188 | 86.5188 |111.9188 | 137.3188 | 162.7188 | 188.1188 | 213.5188 | 238.9188 | 264.3188
27/64 0.421875 | 10.7156 | 36.1156 | 61.5156 | 86.9156 | 112.3156 | 137.7156 | 163.1156 | 188.5156 | 213.9156 | 230.3156 | 264.7156
76 04375 | 11.1125 | 36,5125 | 61.0125 | 87.3125 | 112.7125 | 138.1125 | 163.5125 | 188.9125 | 214.3125 | 239.7125 | 265.1125
20/64 0.453125 | 11.5004 | 36.9004 | 62.3004 | 87.7094 | 113.1004 | 138.5004 | 163.9094 | 189.3004 | 214.7094 | 240.1094 | 265.5094
15/32  0.46875 | 11.9062 | 37.3062 | 62.7062 | 88.1062 |113.5062 | 138.9062 | 164.3062 | 189.7062 | 215.1062 | 240.5062 | 265.9062
31/64 0.484375 | 12.3031 | 37.7031 | 63.1031 | 88.5031 | 113.9031 |139.3031 | 164.7031 | 190.1031 | 215.5031 | 240.9031 | 266.3031
2 05 12.7000 | 38.1000 | 63.5000 | 88.9000 | 114.3000 | 139.7000 | 165.1000 | 190.5000 | 215.9000 | 241.3000 | 266.7000
33/64 0.515625 | 13.0969 | 38.4969 | 63.8969 | 89.2069 | 114.6969 | 140.0969 | 165.4969 | 190.8969 | 216.2069 | 241.6969 | 267.0969
17/32 053125 | 13.4938 | 38.8938 | 64.2038 | 89.6938 |115.0038 | 140.4938 | 165.8938 | 191.2038 | 216.6938 | 242.0938 | 267.4938
35/64 0.546875 | 13.8906 | 39.2906 | 64.6906 | 90.0906 | 115.4906 | 140.8906 | 166.2906 | 191.6906 | 217.0906 | 242.4906 | 267.8906
o/i6 05625 | 14.2875 | 30.6875 | 65.0875 | 90.4875 | 115.8875 | 141.2675 | 166.6875 | 192.0875 | 217.4875 | 242.8875 | 268.2875
37/64 0.578125 | 14.6844 | 40.0844 | 65.4844 | 00.8844 | 116.2844 | 141.6844 | 167.0844 | 192.4844 | 217.8844 | 2432844 | 268.6844
19/32  0.59375 | 15.0812 | 40.4812 | 65.8812 | 91.2812 |116.6812 | 142.0812 | 167.4812 | 192.8812 | 218.2812 | 243.6812 | 260.0812
30/64 0.609375 | 15.4781 | 40.8781 | 66.2781 | 91.6781 | 117.0781 | 142.4781| 167.8781 | 193.2781 | 218.6781 | 244.0781 | 260.4781
5/8 0625 | 15.8750 | 41.2750 | 66.6750 | 92.0750 |117.4750 | 142.8750 | 168.2750 | 193.6750  219.0750 | 244.4750 | 269.8750
41/64 0.640625 | 16.2719 | 41.6719 | 67.0719 | 92.4719 [117.8719|143.2719|168.6719 | 194.0719 | 219.4719 | 244.8719 | 270.2719
21/32  0.65625 | 16.6688 | 42.0688 | 67.4688 | 92.8688 | 118.2688 | 143.6688 | 160.0688 | 194.4688 | 219.8688 | 245.2688 | 270.6688
43/64 0.671875 | 17.0656 | 42.4656 | 67.8656 | 93.2656 | 118.6656 | 144.0656 | 169.4656 | 194.8656 | 220.2656 | 245.6656 | 271.0656
11716 0.6875 | 17.4625 | 42.8625 | 68.2625 | 93.6625 | 110.0625 | 144.4625 | 169.8625 | 195.2625 | 220.6625 | 246.0625 | 271.4625
45/64 0.703125 | 17.8504 | 43.2504 | 68.6594 | 94.0504 | 119.4504 | 144.8504 | 170.2504 | 195.6504 | 221.0594 | 246.4504 | 271.8504
23/32  0.71875 | 18.2562 | 43.6562 | 69.0562 | 94.4562 | 119.8562 | 145.2562 | 170.6562 | 196.0562 | 221.4562 | 246.8562 | 272.2562
47/64 0.734375 | 18.6531 | 44.0531 | 60.4531 | 94.8531 | 120.2531 | 145.6531 | 171.0531 | 196.4531 | 221.8531 | 247.2531 | 272.6531
34 075 79.0500 | 44.4500 | 69.8500 | 95.2500 | 120.6500 | 146.0500 | 171.4500 | 196.8500 | 222.2500 | 247.6500 | 273.0500
49/64 0.765625 | 19.4469 | 44.8469 | 70.2469 | 95.6469 |121.0469 | 146.4469 | 171.8469 | 197.2469 | 222.6469 | 248.0469 | 273.4469
25/32  0.78125 | 19.8438 | 45.2438 | 70.6438 | 96.0438 | 121.4438 | 146.8438 | 172.2438 | 197.6438 | 223.0438 | 248.4438 | 273.8438
51/64 0.796875 | 20.2406 | 45.6406 | 71.0406 | 96.4406 | 121.8406 | 147.2406 | 172.6406 | 198.0406 | 223.4406 | 248.8406 | 274.2406
13/16  0.8125 | 20.6375 | 46.0375 | 71.4375 | 96.8375 |122.2375 | 147.6375 | 173.0375 | 198.4375 | 223.8375 | 249.2375 | 274.6375
53/64 0.828125 | 21.0344 | 46.4344 | 71.8344 | 97.344 | 122.6344 | 148.0344 | 173.4344 | 198.8344 | 224.2344 | 249.6344 | 275.0344
27/32  0.84375 | 21.4312 | 46.8312 | 72.2312 | 97.6312 | 123.0312 | 148.4312| 173.8312 | 199.2312 | 224.6312 | 250.0312 | 275.4312
55/64 0.859375 | 21.8281 | 47.2281 | 72.6281 | 98.0281 | 123.4281 | 148.8281 | 174.2281 | 199.6281 | 225.0281 | 250.4281 | 275.8281
7/8 0875 | 22.2250 | 47.6250 | 73.0250 | 98.4250 |123.8250 | 149.2250 | 174.6250 | 200.0250 | 225.4250 | 250.8250 | 276.2250
57/64 0.890625 | 22.6219 | 48.0219 | 73.4219 | 98.8219 [124.2219|149.6219| 175.0219 | 200.4219 | 225.8219 | 251.2219 | 276.6219
20/32  0.90625 | 23.0188 | 48.4188 | 73.8188 | 99.2188 | 124.6188 | 150.0188 | 175.4188 | 200.8188 | 226.2188 | 251.6188 | 277.0188
50/64 0.921875 | 23.4156 | 48.8156 | 74.2156 | 99.6156 | 125.0156 | 150.4156 | 175.8156 | 201.2156 | 226.6156 | 252.0156 | 277.4156
15/16  0.9375 | 23.8125 | 49.2125 | 74.6125 |100.0125 |125.4125 | 150.8125 | 176.2125 | 201.6125 | 227.0125 | 252.4125 | 277.8125
61/64 0.953125 | 24.2004 | 49.6004 | 75.0094 | 100.4094 | 125.8004 | 151.2004 | 176.6094 | 202.0004 | 227.4094 | 252.8094 | 278.2094
31/32  0.96875 | 24.6062 | 50.0062 | 75.4062 | 100.8062 | 126.2062 | 151.6062 | 177.0062 | 202.4062 | 227.8062 | 253.2062 | 278.6062
63/64 0.984375 | 25.0031 | 50.4031 | 75.8031 | 101.2031 | 126.6031 | 152.0031| 177.4031 | 202.8031 | 228.2031 | 253.6031 | 279.0031

D 25

Rockwell Brinell Rockwell

C-scale Vicker's Tungsten A-scale B-scale Shore

1471.0N Standard ball carbide ball 588.4 N 980.7 N
68 940 85.6 97
67 900 85.0 95
66 865 84.5 92
65 832 739 83.9 91
64 800 722 83.4 88
63 772 705 82.8 87
62 746 688 82.3 85
61 720 670 81.8 83
60 697 654 81.2 81
59 674 634 80.7 80
58 653 615 80.1 78
57 633 595 79.6 76
56 613 577 79.0 75
55 595 - 560 78.5 74
54 577 - 543 78.0 72
53 560 - 525 77.4 71
52 544 500 512 76.8 69
51 528 487 496 76.3 68
50 513 475 481 75.9 67
49 498 464 469 75.2 66
48 484 451 455 74.7 64
47 471 442 443 741 63
46 458 432 432 73.6 62
45 446 421 731 60
44 434 409 72.5 58
43 423 400 72.0 57
42 412 390 71.5 56
41 402 381 70.9 55
40 392 371 70.4 - 54
39 382 362 69.9 - 52
38 372 353 69.4 - 51
37 363 344 68.9 - 50
36 354 336 68.4 (109.0) 49
35 345 327 67.9 (108.5) 48
34 336 319 67.4 (108.0) 47
33 327 311 66.8 (107.5) 46
32 318 301 66.3 (107.0) 44
31 310 294 65.8 (106.0) 43
30 302 286 65.3 (105.5) 42
29 294 279 64.7 (104.5) 41
28 286 271 64.3 (104.0) 41
27 279 264 63.8 (103.0) 40
26 272 258 63.3 (102.5) 38
25 266 253 62.8 (101.5) 38
24 260 247 62.4 (101.0) 37
23 254 243 62.0 100.0 36
22 248 237 61.5 99.0 35
21 243 231 61.0 98.5 35
20 238 226 60.5 97.8 34
(18) 230 219 - 96.7 33
(16) 222 212 - 95.5 32
(14) 213 203 - 93.9 31
(12) 204 194 - 92.3 29
(10) 196 187 90.7 28
(8) 188 179 89.5 27
( 6) 180 171 87.1 26
(4 173 165 85.5 25
(2 166 158 835 24
( 0) 160 152 81.7 24
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Supplementary table 14 Surface roughness comparison

Supplementary table 15

Viscosity conversion

Koyo

Arithmetical mean Maximum height Ten-point height Roughness Kinematic Saybolt Redwood Enal Kinematic Saybolt Redwood Enal
deviation of the profile of the profile of irregularities grade numbers viscosity | SUS (second) R (second) ngler viscosity | SUS (second) R (second) ngler
R R R 2 — - - E (degree) 2 . . - - E (degree)
a max 2 N mm/s | 4100°F | 210°F | 50C | 100C mm/s | 400°F | 210F | 50C | 100C
0.013 a 0.05S 0.05Z - 2 32.6 32.8 30.8 31.2 1.14 35 163 164 144 147 4.70
0.025 a 018 01z N 1 3 36.0 36.3 33.3 33.7 1.22 36 168 170 148 151 4.83
0.05a 028 022 N 2 4 39.1 39.4 35.9 36.5 1.31 37 172 173 153 155 4.96
0.10a 048 042 N 3 5 42.3 42.6 38.5 39.1 1.40 38 177 178 156 159 5.08
0.20a 0.8S 082 N 4 6 455 | 458 | 411 4.7 1.48 39 181 183 160 164 5.21
0.40 a 168 162 N 5 7 48.7 49.0 43.7 44.3 1.56 40 186 187 164 168 5.34
080a 395 327 N 6 8 | 520 | 524 | 463 | 470 | 165 M 190 | 192 | 168 | 172 5.47
16a 638 6327 N 7 9 | 554 | 558 | 49.1 | 500 | 175 42 195 | 196 | 172 | 176 | 559
32a 125S 1257 N 8 10 58.8 59.2 52.1 52.9 1.84 43 199 201 176 180 5.72
63a 25 257 N 9 11 62.3 62.7 55.1 56.0 1.93 44 204 205 180 185 5.85
125a 50S 507 N 10 12 65.9 66.4 58.2 59.1 2.02 45 208 210 184 189 5.98
25a 1008 1002 N 11 13 69.6 701 61.4 62.3 212 46 213 215 188 193 6.11
73.4 73. 4.7 X 2.22 21 21 1 197 .24
50a 200 S 200 Z N12 14 3 3.9 6 65.6 47 8 9 93 9 6.
15 77.2 77.7 68.0 69.1 2.32 48 222 224 197 202 6.37
100 a 400 S 400 Z -
16 81.1 81.7 71.5 72.6 2.43 49 227 228 201 206 6.50
[Note] Above table is applicable only when processed surface peaks are of equal height.
. . 17 85.1 85.7 75.0 761 2.54 50 231 233 205 210 6.63
Above table is roughly applicable to processed surface for general use.
Numbers are combined only for convenience in deciding surface roughness. 18 89.2 89.8 78.6 79.7 2.64 55 254 256 225 231 7.24
19 93.3 94.0 82.1 83.6 2.76 60 277 279 245 252 7.90
20 97.5 98.2 85.8 87.4 2.87 65 300 302 266 273 8.55
21 102 102 89.5 91.3 2.98 70 323 326 286 294 9.21
22 106 107 93.3 95.1 3.10 75 346 349 306 315 9.89
23 110 111 971 98.9 3.22 80 371 373 326 336 10.5
24 115 115 101 103 3.34 85 394 397 347 357 1.2
25 119 120 105 107 3.46 90 417 420 367 378 11.8
26 123 124 109 111 3.58 95 440 443 387 399 125
27 128 129 112 115 3.70 100 464 467 408 420 13.2
28 132 133 116 119 3.82 120 556 560 490 504 15.8
29 137 138 120 123 3.95 140 649 653 571 588 18.4
30 141 142 124 127 4.07 160 742 747 653 672 211
31 145 146 128 131 4.20 180 834 840 734 757 23.7
32 150 150 132 135 4.32 200 927 933 816 841 26.3
33 154 155 136 139 4.45 250 1159 1167 1020 1051 32.9
34 159 160 140 143 4.57 300 1391 1400 1224 1241 39.5

[Remark] 1mm?/s=1cSt (centi stokes)
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GLOBAL NETWORK
BEARING BUSINESS OPERATIONS

JTEKT CORPORATION NAGOYA HEAD OFFICE
No.7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi 450-8515,
JAPAN
TEL : 81-52-527-1900
FAX: 81-52-527-1911

JTEKT CORPORATION OSAKA HEAD OFFICE
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6271-8451
FAX : 81-6-6245-3712

Sales & Marketing Headquarters
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6245-6087
FAX : 81-6-6244-9007

OFFICES

KOYO CANADA INC.
5324 South Service Road, Burlington, Ontario L7L 5H5, CANADA
TEL : 1-905-681-1121
FAX: 1-905-681-1392

KOYO CORPORATION OF U.S.A.

-Cleveland Office-
29570 Clemens Road, P.O.Box 45028 Westlake,
OH 44145, U.S.A.
TEL : 1-440-835-1000
FAX: 1-440-835-9347
-Detroit Office-
47771 Halyard Drive, Plymouth, Ml 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-4076

KOYO MEXICANA, S.A. DE C.V.
Rio Nazas No.171, 3er piso, Col. Cuauhtemoc, México, D.F. C.P.
06500, MEXICO
TEL : 52-55-5207-3860
FAX : 52-55-5207-3873

KOYO LATIN AMERICA, S.A.
Edificio Banco del Pacifico Planta Baja, Calle Aquilino de la
Guardia y Calle 52, Panama, REPUBLICA DE PANAMA
TEL : 507-208-5900
FAX : 507-264-2782/507-269-7578

KOYO ROLAMENTOS DO BRASIL LTDA.
Av. Reboucas 2472 Jardim America, Sao Paulo, BRASIL
TEL : 55-11-3372-7500
FAX: 55-11-3887-3039

KOYO BEARINGS INDIA PVT. LTD.
C/o Stylus Commercial Services PVT LTD, Ground Floor, The
Beech, E-1, Manyata Embassy Business Park, Outer Ring Road,
Bengaluru-560045, INDIA
TEL : 91-80-4276-4567 (Reception Desk of Service Office)
FAX : 91-80-4276-4568

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,
Chachoengsao 24180, THAILAND
TEL : 66-38-533-310-7
FAX: 66-38-532-776

PT. JTEKT INDONESIA
MM2100 Industrial Town Block DD-3, Cikarang Barat, Bekasi
17520, INDONESIA
TEL : 62-21-8998-3273
FAX: 62-21-8998-3274

KOYO SINGAPORE BEARING (PTE.) LTD.
27, Penjuru Lane, #09-01 C&P Logistics Hub 2, SINGAPORE
609195
TEL : 65-6274-2200
FAX : 65-6862-1623

KOYO MIDDLE EAST FZCO
6EA 601 Dubai Airport Free Zone, P.O. Box 54816, Dubai, U.A.E.
TEL : 971-4-2993600
FAX: 971-4-2993700

PHILIPPINE KOYO BEARING CORPORATION
6th Floor One World Square Building, #10 Upper McKinley Road,
McKinley Town Center, Fort Bonifacio, 1634 Taguig City,
PHILIPPINES
TEL : 63-2-856-5046/5047
FAX : 63-2-856-5045

JTEKT KOREA CO., LTD.
Inwoo Building 6F, 539-11, Shinsa-Dong,
Kangnam-Ku, Seoul, KOREA
TEL : 82-2-549-7922
FAX: 82-2-549-7923

JTEKT (CHINA) CO., LTD.
Room.25A2, V-CAPITAL Building, 333 Xianxia Road, Changning
District, Shanghai, CHINA
TEL : 86-21-5178-1000
FAX: 86-21-5178-1008

KOYO (SHANGHAI) CO., LTD.
Room.25A2, V-CAPITAL Building, 333 Xianxia Road, Changning
District, Shanghai, CHINA
TEL : 86-21-5178-1000
FAX : 86-21-5178-1008

KOYO AUSTRALIA PTY. LTD.
Unit 2, 8 Hill Road , Homebush Bay, NSW 2127, AUSTRALIA
TEL : 61-2-8719-5300
FAX: 61-2-8719-5333

JTEKT EUROPE BEARINGS B.V.
Markerkant 13-01, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383333
FAX: 31-36-5347212
-KOYO BENELUX BRANCH OFFICE-
Energieweg 10a, 2964LE, Groot-Ammers, P.O. Box 1, 2965ZG
Nieuwpoort, THE NETHERLANDS
TEL : 31-184606800
FAX: 31-184606857
-KOYO ROMANIA REPRESENTATIVE OFFICE-
Str. Dr. Lister nr. 24, ap. 1, sector 5, cod 050543, Bucharest,
ROMANIA
TEL : 40-21-4104182
FAX: 40-21-4101178

KOYO KULLAGER SCANDINAVIA A.B.
Johanneslundsvagen 4, 194 61 Upplands Vasby, SWEDEN
TEL : 46-8-594-212-10
FAX: 46-8-594-212-29

KOYO (U.K.) LTD.
Whitehall Avenue, Kingston, Milton Keynes MK10 OAX,
UNITED KINGDOM
TEL : 44-1908-289300
FAX: 44-1908-289333

KOYO DEUTSCHLAND GMBH.
Bargkoppelweg 4, D-22145 Hamburg, GERMANY
TEL : 49-40-67-9090-0
FAX : 49-40-67-9203-0

KOYO FRANCE S.A
6 Avenue du Marais BP20189 95100 Argenteuil Cedex, FRANCE
TEL : 33-1-3998-4202
FAX : 33-1-3998-4244/4249

KOYO IBERICA, S.L.
Avda.da la Industria, 52-2 izda 28820
Coslada Madrid, SPAIN
TEL : 34-91-329-0818
FAX : 34-91-747-1194

KOYO ITALIA S.R.L.
Via Stephenson 43/a 20157 Milano, ITALY
TEL : 39-02-2951-0844
FAX: 39-02-2951-0954

BEARING PLANTS

KOYO BEARINGS CANADA INC.
4 Victoria Street, Bedford, QC JOJ-1A0, CANADA
TEL : 1-450-248-3316
FAX: 1-450-248-4196

KOYO CORPORATION OF U.S.A.
(MANUFACTURING DIVISION)
-Orangeburg Plant-
2850 Magnolia Street, Orangeburg, SC 29115, U.S.A.
TEL : 1-803-536-6200
FAX : 1-803-534-0599
-Richland Plant-
1006 Northpoint Blvd., Blythewood, SC 29016, U.S.A.
TEL : 1-803-691-4624/4633
FAX: 1-803-691-4655
-Washington Plant-
146 Cutting Edge Court Telford, TN 37690, U.S.A.
TEL : 1-423-913-1006
FAX: 1-423-913-1008

KOYO BEARINGS USA LLC

-Dahlonega Plant-
615 Torrington Drive Dahlonega, GA 30533, U.S.A.
TEL : 1-706-864-7691
FAX: 1-706-864-8258

-Cairo Plant-
2525 Torrington Drive, Cairo, GA 39828, U.S.A.
TEL : 1-229-377-6650
FAX: 1-229-377-9760

-Sylvania Plant-
400 Friendship Road Sylvama GA 30467, U.S.A.
TEL : 1-912-564-71
FAX': 1-912-564- 2101

-Walhalla Plant-
430 Torrington Road, Po Box 100, Walhalla, SC 29691, U.S.A.
TEL : 1-864-638-3683
FAX: 1-864-638-2434

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,
Chachoengsao 24180, THAILAND
TEL : 66-38-531-988/993
FAX: 66-38-531-996

KOYO MANUFACTURING (PHILIPPINES) CORP.
Lima Technology Center, Municipality of Malvar, Batangas
Province, 4233 PHILIPPINES
TEL : 63-43-981-0088
FAX: 63-43-981-0001

KOYO JICO KOREA CO., LTD
28-12, Yulpo-Ri, Koduc-Myun, Pyung Teak-City, Kyungki-Do, KOREA
TEL : 82-31-668-6381
FAX: 82-31-668-6384

KOYO BEARING DALIAN CO., LTD.
No.Il A-2 Dalian Export Processing Zone, 116600, CHINA
TEL : 86-411-8731-0972/0974
FAX : 86-411-8731-0973

WUXI KOYO BEARING CO., LTD.
Wauxi Li Yuan Economic Development Zone, Wuxi, 214072,
CHINA
TEL : 86-510-85161901
FAX: 86-510-85161143

KOYO NEEDLE BEARINGS (WUXI) CO., LTD.
Di Cui Road, Liyuan Development Zone, Jiangyu Province,
214072, CHINA
TEL : 86-51085160998
FAX: 86-51085163262

DALIAN KOYO WAZHOU AUTOMOBILE BEARING CO., LTD.

No.96, Liaohe East Road, D.D Port, Dalian, 116620, CHINA
TEL : 86-411-8740-7272
FAX : 86-411-8740-7373

KOYO LIOHO (FOSHAN) AUTOMOTIVE PARTS CO., LTD.

No.12, Wusha Section Of Shunpan Road, Daliang Town, Shunde
Of Foshan, Guandong, Province, CHINA

(SHUNDE INDUSTRIAL PARK)

TEL : 86-757-22829589

FAX : 86-757-22829586

KOYO AUTOMOTIVE PARTS (WUXI) CO.,LTD.
B6-A New District, Wuxi, 214028, CHINA
TEL : 86-510-8533-0909
FAX : 86-510-8533-0155

KOYO BEARINGS (EUROPE) LTD.
P.O.Box 101, EImhirst Lane, Dodworth, Barnsley,
South Yorkshire, S75 3TA, UNITED KINGDOM
TEL : 44-1226-733200
FAX : 44-1226-204029

KOYO ROMANIA S.A.
Turnu Magurele Street No.1, 140003, ALEXANDRIA Teleorman
County, ROMANIA
TEL : 40-247-306-400
FAX: 40-247-306-421

KOYO BEARINGS DEUTSCHLAND GMBH
Werkstrasse 5, D-33790 Halle, Halle Westfalen, 33790,
Fed.Rep.of Germany
TEL : 49-5201-7070
FAX : 49-5201-707416

KOYO BEARINGS VIERZON MAROMME SAS
-Maromme Plant-
Zone Industrielle De La, BP 1033 7 Rue Ampere, Maromme,
76151, FRANCE
TEL : 33-23282-3838
FAX: 33-23576-6624
-Vierzon Plant-
61 Route De Foecy, BP 238, Vierzon Cedex, 18102 FRANCE
TEL : 33-24852-6200
FAX : 33-24852-6250

KOYO BEARINGS MOULT SAS
Zone Industrielle De Mou, Moult, 14370, FRANCE
TEL : 33-23127-9600
FAX : 33-23123-4693

KOYO BEARINGS CESKA REPUBLIKA S.R.O.
Pavelkova 253/5, Bystrovany, Olomouc, 77900, CZECH REP
TEL : 42-585-126-501
FAX: 42-585-126-503

KOYO BEARINGS ESPANA S.A.
Doctor Diaz Emparanza, 3, Bilbao, 48002, SPAIN
TEL : 34-94-4431400
FAX : 34-94-4440905

TECHNICAL CENTERS

JTEKT CORPORATION NORTH AMERICAN TECHNICAL
CENTER

47771 Halyard Drive, Plymouth, MI 48170, U.S.A.

TEL : 1-734-454-1500

FAX: 1-734-454-4076

JTEKT RESEARCH AND DEVELOPMENT CENTER
(WUXI) CO., LTD.
No.801 Hong Qiao Road, Li Yuan Economic Development Zone,
Wuxi Jiangsu 214072, CHINA
TEL : 86-510-8589-8613
FAX : 86-510-8589-8698

.(I:TEKT CORPORATION EUROPEAN TECHNICAL
ENTRE
Markerkant 13-02, 1314 AL Aimere, THE NETHERLANDS
TEL : 31-36-5383350
FAX : 31-36-5302656

KOYO BEARINGS USA LLC
GREENVILLE TECHNOLOGY CENTER
7 Research Drive, Greenville, SC 29607, U.S.A.
TEL : 1-864-770-2100
FAX : 1-864-770-2399

KOYO BEARINGS DEUTSCHLAND GMBH
KUENSEBECK TECHNOLOGY CENTER
Werkstrasse 5, D-33790 Halle, Halle Westfalen, 33790,
Fed.Rep.of Germany
TEL : 49-5201-7070
FAX : 49-5201-707416

KOYO BEARINGS CESKA REPUBLIKA S.R.O.
BRNO TECHNOLOGY CENTER
Technologicky Park Brno, Techinicka 15, 61600 Brno, 61600
CZECH REP
TEL : 420-541-191803
FAX : 420-541-191801
2011.10
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