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For more information on gears, we have the Gear technical reference. We are able to send to you if requested.
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R U | DM goprsk| @i |g0vEY k|svEyE| ATV | AT ) 20—l (kgf/mme)
R MYEF B MYEF | MUEF TE15kgf | #7E30kgf | FrE45kgf
940 - - - 856 - 68-0 76-9 93-2 84-4 754 97 - 940
920 - - - 85-3 - 675 76-5 93-0 84-0 74-8 96 - 920
900 - = - 85-0 - 67-0 76-1 92-9 83:6 742 95 - 900
880 - - (767) 84-7 - 66-4 75-7 92-7 83-1 736 93 - 880
860 - - (757) 84-4 - 65-9 753 92-5 82-7 73-1 92 - 860
840 - - (745) 84-1 - 653 74-8 92-3 822 722 91 - 840
820 - - (733) 83-8 - 64-7 74-3 92-1 81-7 71-8 90 - 820
800 - - (722) 83-4 - 64-0 73-8 91-8 81-1 71-0 88 - 800
780 - - (710) 83-0 - 633 73-3 915 80-4 70-2 87 - 780
760 - - (698) 82-6 - 62-5 726 91-2 79-7 69-4 86 - 760
740 - - (684) 82-2 - 61-8 72-1 91-0 79-1 68-6 84 - 740
720 - - (670) 81-8 - 61-0 71-5 90-7 78-4 67-7 83 - 720
700 - 615 (656) 81-3 - 60-1 70-8 90-3 776 66-7 81 - 700
690 - 610 (647) 811 - 59-7 70-5 90-1 772 66-2 - - 690
680 - 603 (638) 80-8 - 59-2 70-1 89-8 76-8 65-7 80 - 680
670 - 597 630 80-6 - 58-8 69-8 89-7 76-4 653 - - 670
660 - 590 620 80-3 - 58-3 69-4 89-5 759 64-7 79 - 660
650 - 585 611 80-0 - 57-8 69-0 89-2 75-5 64-1 - - 650
640 - 578 601 79-8 - 57-3 68-7 890 751 635 77 - 640
630 - 571 591 79-5 - 56-8 68-3 88-8 74-6 63-0 - - 630
620 - 564 582 792 - 56-3 679 885 742 62-4 75 - 620
610 - 557 573 78-9 - 55-7 675 88-2 736 61-7 - - 610
600 - 550 564 78-6 - 55-2 67-0 88-0 73-2 61-2 74 - 600
590 - 542 554 78-4 - 54-7 66-7 87-8 72-7 60-5 - 2055 (210) 590
580 - 535 545 78-0 - 54-1 66-2 875 721 59-9 72 2020 (206) 580
570 - 527 535 77-8 - 53-6 65-8 87-2 71-7 59-3 - 1985 (202) 570
560 - 519 525 77-4 - 53-0 65-4 86-9 71-2 58-6 71 1950 (199) 560
550 (505) 512 517 77-0 - 52-3 64-8 86-6 70-5 57-8 - 1905 (194) 550
540 (496) 503 507 76-7 - 51-7 64-4 86-3 70-0 57-0 69 1860 (190) 540
530 (488) 495 497 76-4 - 51-1 63-9 86-0 69-5 56-2 - 1825 (186) 530
520 (480) 487 488 761 - 50-5 63-5 85-7 69-0 55-6 67 1795 (183) 520
510 (473) 479 479 757 - 49-8 62-9 85-4 68-3 54-7 - 1750 (179) 510
500 (465) 471 471 75-3 - 49-1 62-2 85-0 67-7 53-9 66 1705 (174) 500
490 (456) 460 460 74-9 - 48-4 61-6 84-7 67-1 53-1 - 1660 (169) 490
480 448 452 452 74-5 - 47-7 61-3 84-3 66-4 52-2 64 1620 (165) 480
470 441 442 442 741 - 46-9 60-7 83-9 657 51-3 - 1570 (160) 470
460 433 433 433 736 - 461 60-1 83:6 64-9 50-4 62 1530 (156) 460
450 425 425 425 73-3 - 45-3 59-4 83-2 64-3 49-4 - 1495 (153) 450
440 415 415 415 72-8 - 44-5 58-8 82-8 635 48-4 59 1460 (149) 440
430 405 405 405 72-3 - 43-6 58-2 82-3 62:7 47-4 - 1410 (144) 430
420 397 397 397 71-8 - 42-7 57-5 81-8 61-9 46-4 57 1370 (140) 420
410 388 388 388 71-4 - 41-8 56-8 81-4 611 45-3 - 1330 (136) 410
400 379 379 379 70-8 - 40-8 56-0 81-0 60-2 4441 55 1290 (131) 400
390 369 369 369 70-3 - 39-8 55-2 80-3 59-3 42-9 - 1240 (127) 390
380 360 360 380 69-8 (110-0) 38-8 54-4 79-8 58-4 41-7 52 1205 (123) 380
370 350 350 350 69-2 - 37-7 53-6 792 57-4 40-4 - 1170 (120) 370
360 341 341 341 68-7 (109-0) 36-6 52-8 78-6 56-4 39-1 50 1130 (115) 360
350 331 331 331 68-1 - 35-5 51-9 78-0 55-4 37-8 - 1095 (112) 350
340 322 322 322 676 (108-0) 34-4 511 774 54-4 365 47 1070 (109) 340
330 313 313 313 67-0 - 33-3 50-2 76-8 53-6 35-2 - 1035 (105) 330
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Evh-2 pia =) | ART=IV | BRE=IV | CRE =1L | DR =) oy CERUE) |Evh-2 *5
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BER | U | PIME \aovryk| @i |g0vES F|gopEvE| AT | AT | 27—l (kgf/mm?) 2
R = fE15kgf | HE30kgf | HE4Skef 5
REE? | B | MHET | PEET v
320 303 303 303 66-4 (107-0) 33-2 49-4 76-2 52-3 33-9 45 1005 (103) 320
310 294 294 294 65-8 - 31-0 48-4 75-6 51-3 32-5 - 980 (100) 310 ES
300 | 284 | 284 | 284 | 652 | (105-5) | 298 | 47-5 | 749 | 50-2 | 3141 | 42 | es0(o7 | 300 g
205 | 280 | 280 | 280 | 648 - 292 | 471 | 746 | 497 | 304 | - | e35(98 | 295 52
290 275 275 275 64-5 (104-5) 28-5 46-5 74-2 49-0 29-5 41 915 (194) 290 ;7( ©
85 | 270 | 270 | 270 | 642 - 278 | 460 | 738 | 484 | 287 | - | sos(o2 | 285
280 265 265 265 63-8 (103-5) 27-1 45-3 73-4 47-8 27-9 40 890 (91) 280 { 2
275 261 261 261 63-5 - 24 | 449 | 730 | 472 | 27-1 . 875(89) | 275 11
270 | 256 | 256 | 256 | 631 | (102:0) | 25:6 | 443 | 726 | 464 | 262 | 38 | 855(87 | 270 58
265 252 252 252 62-7 - 24-8 43-7 72-1 45-7 25-2 - 840 ( 86) 265 7/ §
93
60 | 247 | 247 | 247 | 624 | (101:0) | 240 | 431 | 716 | 450 | 243 | a7 | s25(84 | 260 ie
255 243 243 243 62-0 - 23-1 42-2 71-1 44-2 23-2 - 805 (82) 255
250 | 238 | 238 | 238 | 616 | 995 | 222 | 417 | 70-6 | 434 | 222 | 36 | 795(81) | 250
25 | 233 | 233 | 233 | 612 - 23 | 411 | 701 | 425 | 211 | - | 780(79) | 245 !
240 228 228 228 60-7 98-1 20-3 40-3 69-6 41-7 19-9 34 765 (78) 240 g E
230 219 219 219 - 96-7 (18-0) - - - - 33 730 (75) 230
220 209 209 209 - 950 (157) - - - - 32 695 (71) 220
210 200 200 200 - 934 (13-4) - - - - 30 670 ( 68) 210
200 190 190 190 - 91-5 (11-0) - - - - 29 635 ( 65) 200 g
190 181 181 181 - 89+5 (8+5) - - - - 28 605 (62) 190 Wg
i
180 171 171 171 - 87-1 (6-0) - - - - 26 580 ( 59) 180 z
170 162 162 162 - 850 (3-0) - - - - 25 545 ( 56) 170
160 152 152 152 - 817 ( - - - - 24 515 (53) 160
150 143 143 143 - 787 - - - - 22 490 ( 50) 150
140 133 133 133 - 750 - - - - - 21 455 ( 46) 140 _
130 124 124 124 - 71-2 - - - - - 20 425 ( 44) 130 7=
120 114 114 114 - 667 - - - - - - 390 ( 40) 120
110 105 105 105 - 623 - - - - - - - 110
100 95 95 95 - 56-2 - - - - - - - 100 2
95 90 90 90 - 520 - - - - - - - 95 §
90 86 86 86 - 480 - - - - - - - 90 g
85 81 81 81 - 41-0 - - - - - - - 85 E
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Mooy 70 )VCREE T 2L EE (1)
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*z TIVCIEvA—A name| ART=IV | BRE=IL | DRA =1V o | GEALLE) | 7 TILC
18 27=b| B | | huegren 277277 meongt | EI00GE EI00G| 0N | 30N | 4sNYATRED Typy 2y
5 B B | PTIME gvesk| minen |govEvE| L2 | AT | AT (kgf/mm?) | FEE
> B MHET7 5 MREF #E15kgf | FE30kof | FE45kef
68 940 - - - 856 - 76-9 93-2 84-4 75-4 97 - 68
2 67 900 - - - 85-0 - 761 92-9 836 74-2 95 - 67
«;g 66 865 - - - 84-5 - 75+4 92-5 82-8 73-3 92 - 66
v g 65 832 - - (739) 83-9 - 74-5 92-2 81-9 72-0 91 - 65
;Z“ 64 800 - - (722) 83-4 . 73-8 91-8 81-1 71-0 88 - 64
63 772 - - (705) 82-8 - 730 91-4 80-1 69-9 87 - 63
62 746 - - (688) 82-3 - 72-2 91-1 79-3 68-8 85 - 62
{g 61 720 - - (670) 81-8 - 715 90-7 78-4 67-7 83 - 61
/;g 60 697 - 613 (654) 81-2 - 70-7 90-2 77-5 666 81 - 60
52 59 674 - 599 (634) 80-7 - 69-9 89-8 766 655 80 - 59
52 58 653 - 587 615 80-1 - 69-2 89-3 75-7 64-3 78 - 58
;; 57 633 - 575 595 79-6 - 68-5 88-9 74-8 63-2 76 - 57
¥ = 56 613 - 561 577 79-0 - 67-7 88-3 73-9 62-0 75 - 56
55 595 - 546 560 785 - 66-9 87-9 730 60-9 74 | 2075 (212) 55
54 577 - 534 543 78-0 - 661 87-4 72-0 59-8 72| 2015 (205) 54
By 53 560 - 519 525 77-4 - 654 86-9 71-2 586 71| 1950 (199) 53
e 52 544 (500) 508 512 76-8 - 646 86-4 70-2 57+4 69 | 1880 (192) 52
=3 51 528 (487) 494 496 763 - 63-8 85-9 69-4 561 68 | 1820 (186) 51
50 513 (475) 481 481 75-9 - 63-1 85-5 685 55-0 67 | 1760 (179) 50
49 498 (464) 469 469 752 - 621 85-0 676 53-8 66 | 1695 (173) 49
48 484 451 455 455 74-7 - 61-4 84-5 66-7 525 64 | 1635 (167) 48
2 47 471 442 443 443 7441 - 60-8 83-9 65-8 51-4 63 | 1580 (161) 47
K 46 458 432 432 432 736 - 60-0 83-5 64-8 50-3 62 | 1530 (156) 46
gg 45 446 41 421 421 731 - 59-2 83-0 640 49-0 60 | 1480 (151) 45
z 44 434 409 409 409 725 - 585 825 63-1 47-8 58 | 1435 (146) 44
43 423 400 400 400 7240 - 57-7 82-0 62-2 46-7 57 | 1385 (141) 43
42 412 390 390 390 715 - 56-9 81-5 61-3 45-5 56 | 1340 (136) 42
41 402 381 381 381 70-9 - 562 80-9 60-4 44-3 55 | 1295 (132) 41
_ 40 392 371 371 371 70-4 - 55-4 80-4 59-5 431 54 | 1250 (127) 40
58 39 382 362 362 362 69-9 - 54-6 79-9 586 41-9 52 | 1215 (124) 39
7= 38 372 353 353 353 69-4 - 53-8 79-4 57-7 40-8 51 1180 (120) 38
37 363 344 344 344 68-9 - 53-1 788 56-8 39-6 50 | 1160 (118) 37
36 354 336 336 336 684 | (109:0) | 52-3 783 55-9 38-4 49 | 1115 (114) 36
’U\Q 35 345 327 327 327 67-9 (108-5) 51-5 777 55-0 37-2 48 1080 (110) 35
» g 34 336 319 319 319 67-4 | (108:0) | 50-8 77-2 54-2 36-1 47 | 1055 (108) 34
’f’g 33 327 311 311 311 66-8 | (107-5) | 50-0 766 53-3 34-9 46 | 1025 (105) 33
%2 32 318 301 301 301 66-3 (107+0) 49-2 76-1 52-1 33-7 44 1000 (102) 32
28 31 310 294 294 294 65-8 | (106-0) | 48-4 756 51-3 32:5 43 980 (100) 31
43 30 302 286 286 286 65-3 | (105-5) | 47-7 75+0 50-4 31-3 42 950 (97) 30
Z 29 294 279 279 279 64-7 | (104-5) | 47-0 745 49-5 30-1 41 930 (95) 29
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B MHET7 5 MREF #E15kgf | FE30kof | FE45kef D,
28 286 | 271 271 271 | 64-3 | (104:0) | 46-1 | 73-9 | 48:6 | 28-9 | 41 | 910003 | 28
27 279 | 264 264 264 | 63-8 | (1030 | 452 | 733 | 477 | 278 | 40 | sso@0) | 27 ¥
26 272 258 258 258 63-3 (102+5) 44-6 72-8 46-8 26-7 38 860 (88) 26 :‘_;%
25 266 | 253 253 253 | 62:8 | (101-5) | 43-8 | 72:2 | 45-9 | 255 | 38 | 84006 | 25 Vs
24 260 | 247 247 247 | 624 | (101:0) | 431 | 71-6 | 45-0 | 24-3 | 37 | s25(84) | 24 20
23 254 243 243 243 62-0 100-0 4241 71-0 44-0 231 36 805 (82) 23
22 248 237 237 237 61-5 99:0 41-6 70-5 43-2 22-0 35 785 (80) 22
21 243 | 231 231 231 | 610 | 985 | 409 | 69-9 | 42:3 | 207 | 35 | 770079 | 21 1
20 238 226 226 226 60-5 97-8 40-1 69-4 | 41-5 19-6 34 760 (77) 20 e
(18) 230 219 219 219 - 96+7 - - - - 33 730 (75) (18) 2 ;
73
(16) 222 212 212 212 - 95+5 - - - - 32 705 (72) (16) ;é
(14) 213 203 203 203 - 93-9 - - - - 31 675 (69) (14) : 2
(12) 204 194 194 194 - 923 - - - - 29 650 (66) (12)
(10) 196 187 187 187 - 90-7 - - - - 28 620 (63) (10)
(8 188 179 179 179 - 89-5 - - - - 27 600 (61) (8) T g
(6 180 171 171 161 - 87+1 - - - - 26 580 (59) (6) EE
(4 173 165 165 165 - 85+5 - - - - 25 550 (56) (4) ﬁ;
(2 166 158 158 158 - 83+5 - - - - 24 530 (54) (2
(0 160 152 152 152 - 817 - - - - 24 515 (53) (0)
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CONTENTS

BATBIIHEVORDTEFETE

B3 D um
1 TEOKS | g C D E F G H
;z (mm)
;{é #TA| LT | B10 | C9 ‘C10 D8 ‘ D9 ‘mo E7 ‘ E8 ‘ E9 F6 ‘ F7 ‘ F8 | G6 ‘ G7 | Hé6 ‘ H7 ‘ H8 ‘ H9 ‘H10‘H11
Lg 3 +180| +85 +100| +34 +45 +60| +24 +28 +39| +12 +16 +20| +8 +12 +6 +10 +14 +25 +40 +60
3 +140 +60 +20 +14 +6 +2 0
3 6 +188/+100 +118| +48 +60 +78| +32 +38 +50| +18 +22 +28| +12 +16 | +8 +12 +18 +30 +48 +75
+140 +70 +30 +20 +10 +4 0
fn 61 10 +208| +116 +138| +62 +76 +98| +40 +47 +61| +22 +28 +35| +14 +20 | +9 +15 +22 436 +58 +90
78 +150]  +80 +40 +25 +13 +5 0
58
3 10 14 | 4220/ +138 +165| +77 +93 +120| +50 +59 +75| +27 +34 +43| +17 +24 | 411 +18 +27 +43 +70 +110
{m 14 18 | +150 +95 +50 +32 +16 +6 0
1E
715 18 | 24 | +244/+162 +194| +98 +117 +149| +61 +73 +92| +33 +41 +53| +20 +28 | +13 +21 +33 +52 +84 +130
éé 24 30 | +160 +110 +65 +40 +20 +7 0
_‘7(
30 40 +270/+182 +220
+170 +120 +119 +142 +180| +75 +89 +112| +41 +50 +64| +25 +34 | +16 +25 +39 +62 +100 +160
£ +280+192 +230 +80 +50 +25 +9 0
&3 40 | 50
55 +180 +130
. 0 | 65 +310[+214 +260
+190 +140 +146 +174 +220| +90 +106 +134| +49 +60 +76| +29 +40 | +19 +30 +46 +74 +120 +190
65 80 +320|+224 +270 +100 +60 +30 +10 0
o +200 +150
g@ g0 | 100 | 7360257 +310
§§ +220 +170 +174 +207 4260 |+107 +126 +159| +58 +71 +90| +34 +47 | +22 +35 +54 +87 +140 +220
= +380|+267 +320 +120 +72 +36 +12 0
100 | 120
+240 +180
+420|+300 +360
120 | 140
+260 +200
33 140 | 160 +440 4310 +370|+208 +245 +305|+125 +148 +185| +68 +83 +106| +39 +54 | +25 +40 +63 +100 +160 +250
5 +280 +210 +145 +85 +43 +14 0
+470|+330 +390
160 | 180
+310 +230
De +525|+355 +425
58 180 | 200
WE +340 +240
;é 200 | 225 +565|+375 +445|+242 +285 +355|+146 +172 +215| +79 +96 +122| +44 +61 | 429 +46 +72 +115 +185 +290
'_£_§ +380] 4260 +170 +100 +50 +15 0
e +605] +395 +465
v = 225 | 250
+420 +280
5
73 250 | 280 +690| +430 +510
:‘E +480 +300 +271 +320 +400 |+162 +191 +240| +88 +108 +137| +49 +69 | +32 +52 +81 +130 +210 +320
’|r§ +750| +460 +540 +190 +110 +56 +17 0
Lz 280 | 315
#e +540 +330
,'u,g 315 | 355 +830[+500 +590
+600 +360 +299 +350 +440|+182 +214 +265| +98 +119 +151| +54 +75 | +36 +57 +89 +140 +230 +360
+910|+540 +630 +210 +125 +62 +18 0
“ 355 | 400
g_‘g +680 +400
gg 200 | 450 [F1010]+595 +690
e +760 +440 +327 +385 +480 |+198 +232 +290 |+108 +131 +165| +60 +83 | +40 +63 +97 +155 +250 +400
+1090| +635 +730 +230 +135 +68 +20 0
450 | 500
+840 +480
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BATBIIHEVORDTEFETE

B3 D um
FEDKS Js R S T U X
(mm)
BZZ| LT | Js6 | Js7 | Js8 | Js9 | K6 K7 | M6 | M7 | N6 | N7 P6 P7 R7 S7 17 u7 | X7
0 0 -2 2 -4 -4 -6 6| -10 | -14 -18 | -20
- 3 |+£3 |45 |x7 |£125 -
-6 -10 -8 -12 -10 -14 -12 -16 -20 -24 -28 -30
+2 +3 -1 0 -5 -4 9 8| -11 ] -15 19 | -24
3 6 |4 +6 +9 +15 -
-6 9 9| 12| 13| 16| 17| 20| 23| -27 31| -36
+2 +5 3 0 -7 4| -12 9| 13| 7 222 | -28
6 10 |£45 [+£75 |£11 |£18 -
70 0] 12 15 <16 | <19 | 21 | 24 | 28 | -32 37 | -43
-33
10 14 +2 +6 4 0 9 5 15 11 16 21 26 51
+55 |£9 | £135[%215 -
-9 -12 -15 -18 -20 -23 -26 -29 -34 -39 -44 -38
14 18
-56
-33 -46
18 24 +2 +6 4 0 11 7 18 14 20 27 ) 54 67
+6.5 | +£105|£16.5|*£26
1| 15| 17| 21| 24| 28| 31| 35| -41 | -48| 33| -40 | -56
24 30
54| -61 | -77
-39 -51
30 40 +3 +7 4 0 12 8 21 17 25 31 64 76
+8 | £125|£195|%31 _
13| 18| 20| 25| 28 | 33| 37| 42| 50| 59 | -45| -61
40 50
-70 -86
-30 -42 -55 -76
20 65 +4 | 49 5 0 14 9 26 21 60 72 85 | -106
+95 |15 |£23 | %37 -
A5 | 21| 24| 30| 33| 39| -45 | 51| -32 | -48 | -64 | -91
65 80
62 | -78 | -94 | -121
38 | 58| -78 | -111
80| 100 +4 | +10 6 0 16 10 30 21 73 93 | -113 | -146
+11 | £175|+27 [+435 -
18| 25| -28 | 35| -38| 45| -52 | -59 | -41 | -66 | -91 | -131
100 120
-76 | -101 | -126 | -166
48 | 77 | -107
120 | 140
88 | -117 | -147
+4 | +12 -8 0| 20| 12| 36| -28| -50| -85 |-119
140 160 |£125|%£20 |+31.5|%50 - -
-21 -28 -33 -40 -45 -52 -61 -68 -90 | -125 | -159
160 180 -53 -93 | -131
93 | -133 | -171
-60 | -105
180 200
-106 | -151
+5 | +13 -8 0 -22 -14 -41 -33 -63 | -113
200 | 225 |£145|+23 |[£36 |£575 - - -
24| 33| 37| 46| 51| -60 | -70 | -79 | -109 | -159
67 | -123
225 250
-113 | -169
-74
250 | 280 + +5 | +16 9 0 25 14 47 36 | -126
+16 |26 |, +65 - - - -
40.5 27| 36| 41| 52| 57| 66| -79 | -88 | -78
280 315
-130
-87
315 355 +7 | +17 10 0 26 16 51 41 | -144
+18 | £285|+445|+70 - - - -
29 | 40| -46 | 57| 62| -73 | 87| -93 | -93
355 400
-150
-103
400|450 +8 | +18 10 0 27 17 55 45 | -166
+20 | +31.5|%485|x775 - - - -
32| 45| 50| 63| -67 | -80 | -95 | -108 | -109
450 500 172
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Sy
CONTENTS

BRI 3IIHEVOMOTEFETE

B3 D um
e SHEDX S . K
i js m n p r s t u X
b4 mm
(e
2E #2A | W | jss | js6 | js7 | 8 | ks | k6 | ms | m6 | n6 | p6 | 16 | s6 | t6 | u6 | x6
18 B
JE } 3 |+ 43 +5 +7 +4 +6 +6 +8 +10 +12 +16 +20 +24 +26
3 0 +2 +4 +6 +10 +14 +18 +20
+6 +9 +9 +12 +16 +20 +23 +27 - +31 +36
3 6 |25 |*4 +6 *9
+1 +4 +8 +12 +15 +19 +23 +28
., +7 +10 +12 +15 +19 +24 +28 +32 - +37 +43
¥ 6 10 |3 +45 |£75 |£11
'J;g +1 +6 +10 +15 +19 +23 +28 | +34
58 +51
A 10 14 +9 +12 +15 +18 +23 +29 +34 +39 +44 +40
+4 +55 |[£9 +135 -
+1 +7 +12 +18 +23 +28 +33 +56
/., 14 18
1 £ +45
or +54 | +67
Z3 18 24 +11 +15 +17 +21 +28 +35 +41 +48 i +41 +54
5 +45 |65 |£105 [£165
2 24 30 +2 +8 +15 +22 +28 +35 +54 +61 +77
-\f z +41 +48 +64
+64 +76
30 40 +13 +18 +20 +25 +33 +42 +50 +59 +48 +60
. +55 |£8 | +125 |£195 -
Y- +2 +9 +17 | 426 | +34 | +43 | +70 | +86
&8 40 50
aE +54 +70
. 5 6 +60 | +72 | +85 | +106
+15 +21 +24 +30 +30 +51 +41 +53 +66 +87
+65 |X95 |*15 |£23 -
65 80 +2 +11 +20 +32 +62 +78 +94 | +121
o +43 +59 +75 | +102
mE +73 | +93 | 4113 | +146
LE 80 100 +18 +25 +28 +35 +45 +59 +51 +71 +104 | +124
- +75 |[+11 | 175 [+27 -
= +3 +13 +23 +37 +76 | +101 | +126 | +166
100 120
+54 +79 | +104 | +144
+88 | +117 | +147
120 140
+63 +92 | +122
Z@ +21 +28 +33 +40 +52 +68 +90 | +125 | +159
72 140 160 | £9 +125 |+£20 | £315 - -
g +3 +15 +27 +43 +65 | +100 | +134
+93 | +133 | +171
160 180
+68 | +108 | +146
'U\ 2 +106 | +151
58 180 200
Wi +77 | +122
Ze 424 433 | 437 446 | +60 | +79 | +109 | +159
,’j' 2 200 225 | =10 +145 | +23 +36 - - =
] +4 +17 +31 +50 +80 | +130
qli g +113 | +169
¥ 225 250
+84 | +140
>
3 4 +126
n 250 ) 280 +27 436 | +43  +52 | +66 | +88 | +94
- & +115 |£16 | +26 |%405 - - - -
= H +4 +20 +34 +56 | +130
LZ 280 315
] +98
TE
1= +144
— 315 3% +29 +40 +46 +57 +73 +98 | +108
+125 | +18 +285 |+445 - - - -
+4 +21 +37 +62 | +150
" 355 400
nE +114
i ; +166
®3 400 40 +32 +45 +50 +63 +80 | +108 | +126
+13.5 |£20 | *315 |£485 - - - -
+5 +23 +40 +68 | +172
450 500
+132
;‘* 5?5 RPOFET, FROBIEE F/SNERFAZE, FMUIOEWEIE T/ B2 R,
ak
e
v
|~

=
HE
AE

492



S¥I
CONTENTS

BRI 3IIHEVOMOTEFETE

B3 D um
THEORS >
o) b C d e f g h ,;z
#ZA| T | b9 | 9 | d8 | do | e7 [ e8 [ e9 | f6 | 7 | 8 | g5 | g6 | hs | he | h7 | h8 | ho | h10 | e it
5 | 140 60 20 -14 -6 2 0 18
165 | -85 | 34 45 | -24 28 39| -12 -6 20| -6 8| -4 -6 -10 -14 25 -40 -60 =
3| |10 70 -30 20 -10 -4 0
170 | -100 | 48 60 | -32 38 50| -18 -22 28| -9 -12| -5 -8 -12 -18 -30 -48 -75
6| 10|10 80 -40 -25 -13 -5 0 =
186 | -116 | 62 -76 | -40 -47 61| -22 -28 35| -11 -14| -6 -9 -5 -2 -36 -58 -90 ® g
25
10| 14 2
150 | -95 -50 -32 -16 6 0
| qg | 193] 138| 77 93| 50 59 75| 27 34 43| M 17| 8 A1 A8 27 43 70 -110 y
=
N
18 | 24 5%
-160 | -110 -65 -40 20 -7 0 Z3
212|162 98 -117| -61 73 92| -33 41 53| -6 20| -9 -13 21 -33 52 -84 -130 2
24 | 30 2
1,(
-170 | -120
30 | 40
232 | -182 -80 -50 25 9 0
180 | -130 | -119 -142 | -75 -89 -112| -41 50 64| -20 25 | -11 <16 25 -39 62 -100 -160 z8
40 | 50 o
242 | -192 C 4]
-190 | -140 ’
50 | 65
264 | -214 -100 -60 -30 -10 0
65 | go | 200|150 | 146 174 | 90 106 -134| 49 60 76| 23 29 | <13 19 30 46 74 <120 -190
274 | -224 .
220 | -170 mE
80 | 100 # 2
-307 | -257 -120 72 -36 -12 0 B
100 | 120 | 240|180 | 174 207|107 126 159 | -8 71 90| 27 34| A5 22 35 54 87 <140 220 £
327 | -267
-260 | -200
120 | 140
-360 | -300
-280 | -210 -145 -85 -43 -14 0 Je
140 | 160 58
-380 | 310 | -208 -245 | -125 -148 -185 | -68 -83 -106 | -32 -39 | -18 -25 -40 63 -100 -160 -250 9E
160 | 180 | °10| 230
-410 | -330
340 | 240 De
180 | 200 58
-455 | -355 g
-380 | -260 -170 -100 -50 -15 0 Z2
200 | 225 73
-495 | -375 | -242 285 | -146 -172 -215| -79 -96 -122| -35 44 | 20 -29 -46 72 -115 -185 -290 vg
-420 | -280 i
225 | 250 EE
-535 | -395 .
-480 | -300 EE
250 | 280 At
-610 | -430 -190 -110 -56 17 0 23
260 | 3 | 590|330 | 271 320162 191 240 | 88 -108 137 | 40 49 | 23 32 52 81 130 210 -320 72
670 | -460 ?5
-600 | -360 {8
315 | 355 w
-710 | -500 -210 -125 -62 -18 0
355 | 400 | 680 | 400 | 299 350|182 214 265 | 98 119 -I51| 43 54| 25 36 57 89 -140 230 -260
-820 | -540 nE
760 | -440 B
400 | 450 EH
-915 | -595 -230 -135 -68 20 0
450 | spp | 8%0 | 480|327 385|198 232 290 | -108 -131 -165| 47 60 | 27 40 63 97 -155 -250 -400
-995 | -635
%5 RHOKET, EMOBMEE L/ ~SPEFAZE, FMIOREIEIE T/ SHEFTREZRT, éf
ak
78
7E
|~

%
i
&
21

REFERENCE DATA

493



mm

L
A

1

y

L1
2.1
2.4
2.6
3.1
3.7
4.2
3.6
5.2
6.3
8.4
10.5
12.5
14.5
16.5
19
21
23
25
28
31

JISB0205,0207 k%

AUH—F

TREZFVIVE

pi=

0.75
0.85
0.95
1.25
1.45
16
1.75
2.1
2.5
2.9
3.3
3.8
4.2
5
6.8
8.5
10.3
12
14
15.5
17.5
19.5
21
24
26.5

1.1

1.25
1.5
1.5
1.5

EvF

0.2
0.2
0.2
0.2
0.2
0.2
0.25
0.25
0.35
0.35
0.35
0.5
0.5
0.5
0.75
0.75
0.75

0.25
0.25
0.25
0.3
0.35
0.35
0.4
0.45
0.45
0.5
0.6
0.7
0.75
0.8
y
1.25
1.5
1.75
2.5
25
2.5
3.5

i =]

M1.2
M1.4
M1.6
M1.8
M2.2
M2.5
M3.5
M4.5
M10
M12
M14
M16
M18
M20
M22
M24
M27
M30

M1
M1.1
M2
M3
M4
M5
M6
M8

A=FIVEBSIUCHBRIDEY FETREERY VT
e
1
1
1.25
1.25
1.5
1.5
1.5
1.5
1.5
1.5
1.5

S
~

SIN3LNOD NOILVWHO4NI $3X08 ¥V SHY3D ¥NdS HSYTIOVE LINY SHYID ¥NdS SHYID TYNYILNI SHOVY SYY39 M3YIS ANV SYV3D TYIINIH S1331M WHOM ANV SWHOM BCLEDRENEE ] S13M0UdS V1vd IONIHI4FY

M NANFR=ANTN FHEDIOK N=TADNDI N -4 gt INDD (DR XKIDIA—HF DF—J DF—JfYr—2 RtuEiE XNOL>L REmEE

494



RICFHT 2T ENBIE, BEDLDITRTEDTH> T, HEO—ETIEE,

S¥I
CONTENTS

AKX B X
D D ;
D D Z_E
- %2
x|x z|x lg
3
dl d_l v
d' d'
3
X Y i
d H d g
Be
gé
N | N\ | 1
NG
v S
7z
*11- - _ 3_ “ (\ o RIS . :ﬁ ¥ =
INATYTERIV MO TRECYBEURIV FIRDT;
B mm 2
RCORT b
) M3 | M4 | M5 | M6 | M8 | M10 | M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 %g
di 3 4 5 6 8 10 12 |14 16 18 20 22 24 27 30 33 36 39 42 45 48 52
d’ | 34| 45|55| 66| 9 [11 |14 |16 |18 |20 |22 |24 |26 | 30 | 33 | 36 | 39 | 42 | 45 | 48 | 52 | 56
D s5|7 | 85[10 [13 |16 | 18 |21 |24 |27 [30 [33 |36 | 40 | 45 | 50 | 54 | 58 | 63 | 68 | 72 | 78
D | 65]8 |95/11 [14 [175] 20 |23 [26 [29 [32 [35 [39 |43 |48 | 54 | 58|62 | 67 | 72 | 76 | 82 m%
o
H 3 4 5 6 8 10 12 |14 16 18 20 22 24 27 30 33 36 39 42 45 48 52 gg‘
H' 27 | 36| 46| 55| 74| 92| 11 [128|145]165|185|205|225| 25 28 31 34 37 39 42 45 49 E
H | 33| 44| 54| 65/ 86108 | 13 [152]175|195|215[235255| 29 | 32 | 35 | 38 | 41 | 44 | 47 | 50 | 54
i ERORILRAEE (@) &, JISB 1001 GRIL RABELUE D) ORIV kg 2 e & 2.
A
58

HELICAL GEARS AND SCREW GEARS

ToAGP—4 Sy AR—pCON eSS
BEVEL GEARS 'WORMS AND WORM WLEELS

{BHEER S

SPROKETS

TENOUN

%
i
&
21

REFERENCE DATA

495



FiIT+—AF+—BORRKRUTE

Sy
CONTENTS

F— B

1

AUTANESL ' EANANEN
\\\\\
R
LAY
2
NN
X %;._
153

NN e Sy
GEAR BOXES

ANTI BACKLASH SPUR GEARS

TR UGS -\

1B 1tEER-H
INTERNAL GEARS SPUR GEARS

Jel
RACKS

c TS

T=ASS—4¢ P-8d Ah—pCON
HELICAL GEARS AND SCREW GEARS

'WORMS AND WORM WLEELS

BEVEL GEARS

{BHEERC4 S

SPROKETS

BRON Y : I

%
s
&
2

REFERENCE DATA

496

ri

N

AN
B3 mm
N JBENAS @R HHAI
u;:z}“__ra‘?f bl&a)vbz b b b b bl&sz r&(frz HhaD |20 tl&Ulza) g‘?{;{'—:\‘?;;d zzﬂi:?)
R o hoe = = = E A~ Py shos
bXh e HRE HRE HRE HFRE HEE BETE | BETE | 5fRE &) RE
(H9) | (D10) | (N9 | (s9) (P9) -~
2x2 2 +0025 | +0060 | -0.004 | 400105 -0006 12 10 6~8
3x3 3 0 +0.020 | -0.029 0031 oog~016| 18 14 8~10 | 810
+0.1 ~
4x4 4 oo | vooms | o . 25 18 g 10~ 12 12
+0. +0.07 001 ~
5%5 5 9 Q078 | 0030 | 00150 | 5912 30 23 12~17 | 14,15,16
6X6 6 016 03 35 28 17~22 | 182022
16~ 0.25
7%7) 7 40 33 20~ 25
+0.036 | +0.098 | 0 0015 ~
8x7 8 g T00% | 0436 |x00180 | 300> 40 33 22~30 | 252830
10%8 10 50 33 30~38 | 3235
12x8 12 50 33 38 ~ 44 40
14%9 14 55 38 44~50 | 4550
+0.043 | 40120 | 0© 400215 | 0018 | 055 040 :
15x10) | 15 0 +0.050 | -0.043 -0.061 50 53 t0p | 50~55
16x10 | 16 6.0 43 0 50 ~ 58
1811 18 7.0 44 58 ~ 65
20x12 | 20 75 49 65~ 75
22X14 | 22 | 40052 | +0149 | 0 +00260 | 0022 90 >4 75~8
4x16) | 24 0 +0.065 | -0.052 -0.074 040~ 0605 8.4 80 ~ 90
25%14 25 ’ ' 9.0 54 85~ 95
28x16 | 28 100 6.4 95 ~ 110
2x18 | 32 1.0 74 110 ~ 130
(35%22) | 35 1.0 114 125 ~ 140
36x20 | 36 120 84 130 ~ 150
38x24) | 38 | L0062 | 0180 | o to0s1o| 0026 120 124 140 ~ 160
40%x22 | 40 0 +0.080 | -0.062 008 | n70~100] 130 9.4 150 ~ 170
(42X 26) 42 13.0 134 160 ~ 180
45%25 | 45 150 104 93 1170~ 200
50x28 | 50 17.0 114 200 ~ 230
56x32 | 56 20.0 124 230 ~ 260
63x32 | 63 10074 | 40220 | o 0032 | 120~160| 200 124 260 ~ 290
0 +0100 | 0072 | ¥00370 5705
70x36 | 70 : : : 220 14.4 290 ~ 330
80x40 | 80 250 154 330 ~ 380
9045 | 90 | L0087 | +0260 | 0 0037 |200~250| 280 17.4 380 ~ 440
0 10120 | -0087 |F00435| 734
10050 | 100 : : : 31.0 195 440 ~ 500
JIS B1301HEH




> 27RIBJISB1011

S¥I
CONTENTS

R AT BF
®
P4
738
TE
STH——td - - I
i 4
—LJ “4_:, "
t t 1;§
/ ! 78
FRIASRE £ D8 D HEW E S HENED Y #EH D50 e
(JISB4304lc kB 2RRUIL)  (ISBA304ICkBEYZRRUIL)  (JISBA304ICk L2 KU o
Vo SPE LI, £V 2R RULOESICESA, t X0 BIE< TREDAL, f
WRIT B 2NDTE
B mm .y
\\ RF AT BT ’
d "G JISB4304Ic &% JISB4304IE &% JISB4304Ic &%
D D: t D; t
(0.5) 1.06 0.5 Be
(0.63) 132 0.6 *E
(0.8) 1.70 0.7
1.0 212 212 0.9 3.15 0.9
(1.25) 265 265 1.1 4 1.1 _
16 335 335 14 5 14 54
20 425 425 1.8 63 1.8
25 53 530 22 8 22
3.15 6.7 6.70 238 10 28 s
40 8.5 8.50 35 125 35 i
(5.0) 106 10.60 44 16 44 it
6.3 13.2 13.20 55 18 55 L3
:
(8.0) 17.0 17.00 7.0 224 7.0 N
10.0 212 21.20 8.7 28 8.7 Ig
% HEE T TRUEIFUOE DI, 53X VAR, v §
T8
W=
g
T8
S
Ze
ag
7E
|~

%
i
&
21

REFERENCE DATA

497



Sy
CONTENTS

INFORMATION

NN st ANITAEEYANAREN
GEAR BOXES

ANTI BACKLASH SPUR GEARS

TR UGS -\

1B 1tEER-H
INTERNAL GEARS SPUR GEARS

Jel
RACKS

c TS

T=ASS—4¢ P-8d Ah—pCON
HELICAL GEARS AND SCREW GEARS

'WORMS AND WORM WLEELS

BEVEL GEARS

{BHEERC4 S

SPROKETS

BRON Y : I

%5
iy
gi
L

498

CRLLSH&mMA (BF)

ERADNDMUER, LEHEwEBERY 5
#ICANTLEE, HZICHINGENKD

>

di

19 %,
BT : mm
26y 1E&HER HERY 58 (%)
= d3 - do ry dz = n
! 20 EL lwee ) BX lmmz| " | @] ¢ 4 BE mae| IF wex | @
0
10 93 | 1o1s 16 | 3 . 17 10 96 | Su
1 | 102 18 | 31 18 1 105
12 1.1 18 | 32 15 19 12 15
14 129 1 +005 5 34 2 14 134 115
15 138 21 35 23 15 143 | o
16 147 | £0.18 22 36 1.7 24 16 152 | -0.11
17 157 22 37 25 17 162
18 16.5 26 | 38 26 18 17
19 | 175 27 | 38 27 19 18 15
20 185 27 | 39 cC 20 19
2 205 12 27 | 41 31 2 21 135
24 | 222 3.1 42| 33 2 29 |
25 282 0, +006 | 3.1 43 34 25 39 | 5,
2% | 242 3.1 44 35 26 249
28 259 31 46 38 28 266 ois
30 279 35 | 48 40 30 286 +
32 296 16 35 5 43 32 303 1751 0
35 322 4 54 46 35 33
36 | 332 | 025 4 54 47 36 34
38 | 352 45 56 50 38 36 .
40 37 8 45 58 53 40 38 | 055 | 1os
4 | 385 45 | 62 55 4 395
45 415 | +04 ooy |48 | 63 58 45 425 ,
48 | 445 48 | 65 | . 62 48 455
50 458 5 67 : 64 50 47
55 50.8 , 5 7 70 55 52 -
56 | 518 5 7 71 56 53 :
60 558 55 72 75 60 57 .
o css | 045 o o8 % T e
75 705 25 | £008 7.9 92 75 72 27 25
80 745 74 | 82 97 80 765
85 795 8 8.4 103 | 85 815
90 845 ; 8 87 108 | 9% 865 | o . ;
95 89.5 8.6 9.1 114 95 915 | -0.35 :
100 945 | . +009 | 9 95 3 119 | 100 | 965 +0.18
+0.55 0
105 | 98 95 98 125 | 105 | 101
110 103 4 95 10 131 110 | 106 | sy | 42 4
120 113 103 | 109 143 | 120 | 116




CRIESHE®IA (BF)

S¥I
CONTENTS

B
q
A
o
X3
- - )
vz
t 3
>
| .
he
BERAONDMEI, ILHBHEBERT S did, TUTIXEDB & EDHEDRIE, 78
TUCANfeEE, HZITh<NENELS
95, {3
BfT D mm /j‘g
— IEDE BRI BN (BE) gg
ds t b a do d» m » :y §
i | i i =
12| B (mmm mmvr maz | o | ow | 8e | O 4 BD mme | 3D wex| @0 ¥
10 107 18 3.1 . 3 10 104
1 138 18 32 : 4 1 14
12 130 18 33 5 12 125 2
15 2
13| 141 | +018 18 35 6 13 136 | +0.11 1 &
14 15.1 20 36 7 14 146 | 0 g
15| 162 20 36 8 15 157
16 173 ! 005 5 37 17 8 16 16.8 115
17| 183 20 38 9 17 178
18 195 25 40 10 18 19.0 s .
19 205 25 40 1 19 200 : me
20 215 | 4 oo 25 40 12 20 210 L :
22 235 25 4.1 13 22 230 | +021 £
24| 259 2.5 43 5 15 24 25.2 0
25 269 30 4.4 16 25 262
26| 279 . 30 46 16 26 272 135
28 30.1 : 30 46 18 28 29.4 :
30 321 006 30 4.7 20 30 314 78
32 344 35 52 21 32 337 5
35 378 | +0.25 35 52 24 35 370
36 | 388 6 35 52 25 36 380 s | +014
37 39.8 : 35 5.2 26 37 39.0 +8~25 : 0 ~
38 | 408 40 53 27 38 400 2%
40 435 40 57 28 40 425 e
4 455 | +04 40 538 30 4 445 %
45 485 18 45 59 33 45 475 1.95 g
47 50.5 45 6.1 34 47 495 5 13
48| 515 45 6.2 35 48 505 +
50 54 too7 |45 65 37 50 530 7,
52 56.2 5.1 65 25 39 52 550 I
55 592 5.1 65 41 55 580 52
56 | 60.2 2 5.1 6.6 42 56 59.0 22 7 .
60 64.2 55 638 46 60 63.0 Y
62 662 | TO 55 6.9 48 62 650 | 1930 ik
63| 672 55 69 49 63 66.0 !
65| 692 55 7.0 50 65 68.0
68 725 60 7.4 53 68 710 o
70 | 745 60 7.4 55 70 730 23
72 76.5 25 | £008 o0 7.4 57 72 750 27 25 LE
75 795 66 7.8 60 75 780 G
80 855 7.0 80 64 80 835
85 905 7.0 80 69 85 885
90 955 ; 76 83 73 90 935 | +035 1) ;
95 1005 | oo 8.0 85 77 95 985 : =
100 1055 | — 83 838 82 100 | 1035 ag
105 | 1120 oo 89 9.1 3 86 105 | 109.0 1048 o5
110 117.0 =Y 89 | 102 89 110 | 1140 | +054 0 k
112 | 1190 . 89 | 102 90 12 | 1160 | O " .
115 | 1220 95 | 102 94 15 | 1190 :
120 1270 | +065 95 | 107 98 120 | 1240 | 1063
125 1320 100 | 107 35 103 125 | 1290 | O

%
i
#
71

REFERENCE DATA

499



Sy
CONTENTS

INFORMATION

NN st ANITAEEYANAREN
GEAR BOXES

ANTI BACKLASH SPUR GEARS

TR UGS -\

1B 1tEER-H
INTERNAL GEARS SPUR GEARS

AU
RACKS

LSk X=p2

S=ASP=4¢ S=8d FR—HSON
HELICAL GEARS AND SCREW GEARS

'WORMS AND WORM WLEELS

BEVEL GEARS

{BHEER S

SPROKETS

TEFONUN

=
HE
AE

500

EflLoER (BE)

BHIREE fEFRAE

| <%
m

L sIs| )
n

t
fii# IR, —HlznRd,
BT © mm
LE&E BRAY M (5%)

WO D H b dDES d> m .
B [ .| B .| BE [__ .| 8% _ N BE (o] BE [ u| m
+iE HRE 3 raE T FaE T HAE| W | 28X | UT T raE T HRE | &)

0 +0.05

08 | 08 | o 2 | Loq | 07 02 |£002 | 03 1 14 | 08 |7 03 04

1.2 1.2 3 1 03 |£0.025| 04 14 | 2 1.2 04 | ,005 | 06

15 | 15 4 13 | 0. | o4 06 | 2 25 | 15 0 08

2 2 S5 17 : 04 |+003 | 07 | 25 | 32 | 2 |7306 | o5

25 25 6 2.1 04 08 | 32 | 4 25 1

3 3 7 26 0.6 09 | 4 5 3

4 4 0 9 35 | 0.6 1.1 5 7 4 oors| 7

+0.

5 5 oq2 11 | *02 [ 43 | g3 0.6 12 | 6 8 5 0 o 12

6 6 12 52 08 |+004 | 14 | 7 9 6 o

7 7 14 6.1 08 16 | 8 11 7 09 15

8 8 0 16 69 08 18 | 9 12 8  |+000 | 18

9 9 015 [ 18 78 | S35 [ 08 2 0 | 14 | 9 0 5

10 10 20 87 1 J4o0s |22 11 15 10 s

12 12 0 23 10.4 1 24 13 18 12 [+011 25

15 15 018 | 29 13 0 1.6 2.8 16 24 15 0 +0.14 | 3

+
19 19 37 | 03 [ 165 | 045 [ 16 | 700 4 20 31 19 |03 17510 35
24 24 021 | 44 20.8 _8 5 2 |*007 | 5 25 38 24 0 2.2 4




S¥I
CONTENTS

Reference data

®
P4
Conversion table for Sl units (International System of Units) ;
N dyn kgf g
1 1x10° 1.01972 x 107" ,
Force *,
1x10% 1 1.01972 x10°¢ ‘.;g
9.806 65 9.806 65 x 10 1 g’ H
Pa bar kgf/cm? atm mmH20 mmHg or Torr 1
1 1x10° 1.01972x10°| 9.86923x10¢| 1.01972x107| 7.50062 x 103 'jg
1x10° 1 1.01972 9.86923 x107| 1.01972x10* | 7.50062 x 102 %S
Pressure| 9.806 65 x 10 | 9.806 65 x 10 1 9.678 41 x 107 1x10% 7.35559 x 10? ;g
1.01325x 10> | 1.01325 1.033 23 1 1.03323 x10* | 7.60000 x 10? v
9.806 65 9.806 65 x 107 1x10% 9.678 41 x10° 1 7.35559 x 10?2
133322 %102 1.33322x103| 1.35951x103%| 131579x103| 1.35951x10 1 ;E
Note IPa=IN/m? EH
Pa Mpa or N/mm? kfg/mm? kgf/cm?
1 1x10° 1.01972 x 107 1.01972x10° .
Stress 1x 109 1 1.01972 x 10" 1.01972 %10 QE
9.806 65 x 10° 9.806 65 1 1x102 ié
9.806 65 x 10* 9.806 65 x 102 1x102 1 )
Pa-s cP P 5.,
Coefficient 1 1x10° 1x10 2
of viscosity 1x103 1 1x 107
1 %107 1x10? 1

Note IP =Idyn*s/cm?=Ig/cm-S,
IPa+s = IN*s/m?, IcP = ImPa-s
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Hardness conversion table

Approximate conversion values compared with Vickers hardness of Steel

:E Brinell hardness Rockwell hardness @ Rockwell superficial hardness .
?r g 10 mm ball 3000kgf diamond cone penetrator s-{reen:gteh
% H Vickers ScaleA | ScaleB | ScaleC | SaleD | .o\ | 20| 4e | Shore | (Approx. h\;Ircdk:(:s
2z hardness| standard Hult-gren Tun%%en ng.ad 60k3f ]I(')%T(d f L;’;d 150? Lf;d kajjf Scale Scale Scale | hardness | value) MPa Load
> ball ball ‘al; ice | Dlamon Xgi | viamond | BIamond |y o415 | Load 30 | Load 45 (kgf/mm?)
all cone 1/16inch cone cone kaf kaf kaf )
penetrator Ball penetrator | penetrator 9 9 9
+ 940 - - - 85-6 - 68-0 76-9 93-2 84-4 75-4 97 - 940
‘\_;g 920 - - - 85-3 - 67-5 76+5 93-0 84-0 74-8 96 - 920
e 900 - - - 85-0 - 67:0 | 761 92:9 | 836 | 742 95 - 900
4t 880 - - (767) 84-7 - 66-4 | 757 | 92:7 | 831 73-6 93 - 880
860 - - (757) 84-4 - 65-9 75-3 92-5 82-7 73-1 92 - 860
{ 2 840 - - (745) 84-1 - 65-3 74-8 92-3 82-2 72-2 91 - 840
/j\g 820 - - (733) 83-8 - 64-7 74-3 92-1 81-7 71-8 90 - 820
95 800 - - (722) 83-4 - 64:0 | 73-8 | 91-8 | 811 71-0 88 - 800
52 780 - - (710) 83-0 - 63-3 73-3 91-5 80-4 70-2 87 - 780
éé 760 - - (698) 82:6 - 62-5 7246 91-2 79-7 69-4 86 - 760
“7 <
740 - - (684) 82-2 - 61-8 721 91-0 79-1 68-6 84 - 740
720 - - (670) 81-8 - 61-0 71-5 90-7 78-4 677 83 - 720
ng 700 - 615 (656) 81-3 - 60-1 70-8 90-3 776 667 81 - 700
B 690 - 610 (647) 81-1 - 59-7 70-5 90-1 77-2 66-2 - - 690
L 680 - 603 (638) 80-8 - 59-2 70-1 89-8 76-8 657 80 - 680
670 - 597 630 80-6 - 58-8 69-8 89-7 76-4 65-3 - - 670
660 - 590 620 80-3 - 58-3 69-4 89-5 75+9 64-7 79 - 660
2 650 - 585 611 80-0 - 57-8 69-0 89-2 75-5 64-1 - - 650
m@ 640 - 578 601 79-8 - 57-3 68-7 89-0 751 63-5 77 - 640
§§ 630 - 571 591 79-5 - 56-8 68-3 88-8 74-6 63-0 - - 630
g
620 - 564 582 79-2 - 56-3 67-9 88-5 74-2 62-4 75 - 620
610 - 557 573 78-9 - 55-7 67-5 88-2 73-6 61-7 - - 610
600 - 550 564 786 - 55-2 67-0 88-0 73-2 61-2 74 - 600
_ 590 - 542 554 78-4 - 54-7 66-7 87-8 72-7 60-5 - 2055 (210) 590
7,§ 580 - 535 545 78-0 - 54-1 66°2 87-5 721 59:9 72 2020 (206) 580
7 o«
570 - 527 535 77-8 - 53:6 65-8 87-2 717 59-3 - 1985 (202) 570
560 - 519 525 77-4 - 53-0 65-4 869 712 58-6 71 1950 (199) 560
I'J\@ 550 (505) 512 517 77-0 - 52-3 64-8 866 70-5 57-8 - 1905 (194) 550
A8 540 (496) 503 507 76-7 - 51-7 64-4 86-3 70-0 57-0 69 1860 (190) 540
’:% 530 (488) 495 497 76-4 - 511 63-9 860 695 56-2 - 1825 (186) 530
%
'_{% 520 (480) 487 488 76-1 - 50-5 63-5 85-7 69-0 55-6 67 1795 (183) 520
q'f% 510 (473) 479 479 757 - 49-8 62-9 85-4 683 54-7 - 1750 (179) 510
¥ 500 (465) 471 471 75-3 - 4941 622 85-0 67-7 53-9 66 1705 (174) 500
=40 490 (456) 460 460 74-9 - 48-4 61-6 84-7 67-1 53-1 - 1660 (169) 490
thg 480 448 452 452 74-5 - 47-7 61-3 84-3 66-4 52-2 64 1620 (165) 480
~§
z; 470 441 442 442 74-1 - 46-9 60-7 83-9 657 51-3 - 1570 (160) 470
;é 460 433 433 433 73+6 - 46-1 60-1 836 64-9 50-4 62 1530 (156) 460
,L = 450 425 425 425 73-3 - 45-3 59-4 83-2 64-3 49-4 - 1495 (153) 450
440 415 415 415 72-8 - 44-5 58-8 82-8 63-5 48-4 59 1460 (149) 440
430 405 405 405 72:3 - 43-6 58-2 82:3 62-7 47-4 - 1410 (144) 430
%g 420 397 397 397 71-8 - 42-7 57-5 81-8 61-9 46-4 57 1370 (140) 420
BE 410 388 388 388 71-4 - 41-8 56-8 81-4 611 45-3 - 1330 (136) 410
400 379 379 379 70-8 - 40-8 56-0 81-0 602 441 55 1290 (131) 400
390 369 369 369 70-3 - 39-8 55-2 80-3 59-3 42-9 - 1240 (127) 390
380 360 360 380 69-8 (110-0) 38-8 54-4 79-8 58-4 41-7 52 1205 (123) 380
ég 370 350 350 350 69-2 - 37-7 53-6 79-2 57-4 40-4 - 1170 (120) 370
E;]-g 360 341 341 341 68-7 (109-0) 36-6 52-8 78-6 56-4 39-1 50 1130 (115) 360
‘IZW 350 331 331 331 68-1 - 35-5 51-9 78-0 55-4 37-8 - 1095 (112) 350
340 322 322 322 67:6 (108-0) 34-4 511 77-4 54-4 365 47 1070 (109) 340
330 313 313 313 67-0 - 33-3 50-2 76-8 53+6 35-2 - 1035 (105) 330
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Approximate conversion values compared with Vickers hardness for Steel

S¥I
CONTENTS

Brinell hardness Rockwell hardness @ Rockwell superficial hardness .
10 mm ball 3000kgf diamond cone penetrator sIfen:g;Ifh
Vit as ScaleA | ScaleB | ScaleC | ScaleD ' ' y Shore | (Approx. Vickers P
ball ball call;blde Diamond 100!(gf Diamond | Diamond Load 15 | Load 30 | Load 45 (kgf/mm?) ’rE
all cone 1/16inch cone cone kgf kof kof m Xz
penetrator Ball penetrator | penetrator L E
320 303 303 303 66-4 (107-0) 33-2 49-4 762 52-3 339 45 1005 (103) 320 3
310 294 294 294 65-8 - 31-0 48-4 756 51-3 32-5 - 980 (100) 310
300 284 284 284 65-2 | (105-5) | 29-8 47-5 74-9 50-2 311 42 950 (97) 300
295 280 280 280 64-8 - 29-2 4741 74-6 49-7 30-4 935 (96) 295 *
290 275 275 275 64-5 (104-5) 28-5 46-5 742 49-0 29-5 41 915 (94) 290 :‘-;g
-
285 270 270 270 64-2 - 27-8 46-0 73-8 484 28-7 905 (92) 285 ;]( ?
280 265 265 265 63-8 (103-5) 271 45-3 73-4 47-8 27-9 40 890 (91) 280
275 261 261 261 635 - 264 44-9 73-0 47-2 27-1 875 (89) 275 J
270 256 256 256 631 (102-0) | 25-6 44-3 72:6 46-4 26-2 38 855 (87) 270 12
265 252 252 252 627 - 24-8 43-7 721 45-7 25-2 840 ( 86) 265 ,) %
7z
260 247 247 247 62-4 | (101-0) | 24-0 4341 71-6 45-0 24-3 37 825 ( 84) 260 7/ %
255 243 243 243 62-0 B 231 42-2 711 44-2 23-2 - 805 (82) 255 éE
250 238 238 238 61-6 99-5 22-2 41-7 70-6 43-4 22-2 36 795 (81) 250 i
245 233 233 233 61-2 - 213 4141 701 42-5 211 - 780 ( 79) 245
240 228 228 228 60-7 98-1 20-3 40-3 69-6 41-7 19-9 34 765 (78) 240
2§
230 219 219 219 - 96-7 (18-0) - - - - 33 730 (75) 230 g;
220 209 209 209 - 95-0 (15-7) - - - - 32 695 (71) 220 &
210 200 200 200 - 93-4 (13-4) - - - - 30 670 ( 68) 210
200 190 190 190 - 915 (11-0) - - - - 29 635 ( 65) 200
190 181 181 181 - 89-5 (85) - - - - 28 605 ( 62) 190
H
180 171 171 171 - 87-1 | (6:0) - - - - 26 580 (59) | 180 B
170 162 162 162 - 85-0 (3-0) - - - - 25 545 ( 56) 170 BHE
160 152 152 152 - 817 ( - - - - 24 515 (53) 160 z
150 143 143 143 - 78-7 - - - - 22 490 ( 50) 150
140 133 133 133 - 75-0 - - - - - 21 455 ( 46) 140
130 124 124 124 - 712 - - - - - 20 425 (44) 130 5,
120 114 114 114 - 66-7 - - - - - - 390 ( 40) 120 Yy
110 105 105 105 - 62+3 - - - - - - - 110 7=
100 95 95 95 - 562 - - - - - - - 100
95 90 90 90 - 52-0 - - - - - - - 95
90 86 86 86 - 480 - - - - - - - 90
85 81 81 81 - 41-0 - - - - - - - 85

Remark : Bold figure indicates values from Table 1 of ASTM E 140. (SAE-ASM-ASTM combined and adjusted)

Note : (1) Units and Numerical values in brackets () are converted from psi conversion table of JIS Z 8438 with 1MPa = 1N/ mm?
(2) Figures in brackets () from table are seldom used and mainly for reference only.
(3) Iron and Steel quoted from JIS hand book
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Approximate converted values compared with Rockwell hardness for Steel (1)

Brinell hardness

Rockwell superficial hardness

10 mm ball 3000kgf it vl el s diamond cone penetrator Tensile
Rockwell| . ScaleA | ScaleB | ScaleD strength | o el
Scale C | Vickers Tungsten| Load60kgt| Load  |Load fonkgf| 15N | 30N | 45N shore | (Approx [ice ¢
hardness | 2rdNess| Standard | Hult-gren un?;den Sa g 10%?( ¢ (I;a dg Scale | Scale | Scale |hardness|value)MPa) =\
ball ball | NS | oo (9| PRMONG ) 52d 15 | Load 30 | Load 45 (kgf/mm?)
all cone 1/16inch cone Kaf kaf Kaf [0)
penetrator Ball penetrator 9 9 9
68 940 - - - 85:6 - 76-9 93-2 84-4 75-4 97 - 68
67 900 - - - 85-0 - 76-1 92-9 83:6 74-2 95 - 67
66 865 - - - 84-5 - 75-4 92-5 82-8 73-3 92 - 66
65 832 - - (739) 83-9 - 74-5 92-2 81-9 72-0 91 - 65
64 800 - - (722) 83-4 - 73-8 91-8 81-1 71-0 88 - 64
63 772 - - (705) 82-8 - 73-0 91-4 80-1 69-9 87 - 63
62 746 - - (688) 82-3 - 72-2 91-1 79-3 68-8 85 - 62
61 720 - - (670) 81-8 - 71-5 90-7 78-4 677 83 - 61
60 697 - 613 (654) 81-2 - 70-7 90-2 77-5 666 81 - 60
59 674 - 599 (634) 80-7 - 69-9 89-8 766 65-5 80 - 59
58 653 - 587 615 80-1 - 692 89-3 75-7 64-3 78 - 58
57 633 - 575 595 79-6 - 68-5 88-9 74-8 63-2 76 - 57
56 613 - 561 577 79-0 - 677 88-3 739 62-0 75 - 56
55 595 - 546 560 78-5 - 669 87-9 73-0 60-9 74 2075 (212) 55
54 577 - 534 543 78-0 - 661 87-4 72-0 59-8 72 2015 (205) 54
53 560 - 519 525 77-4 - 65-4 86-9 71-2 58-6 71 1950 (199) 53
52 544 (500) 508 512 76-8 - 64:6 86-4 70-2 57-4 69 1880 (192) 52
51 528 (487) 494 496 76-3 - 63-8 85-9 69-4 56-1 68 1820 (186) 51
50 513 (475) 481 481 75-9 - 63-1 85-5 68-5 55-0 67 1760 (179) 50
49 498 (464) 469 469 75-2 - 621 85-0 676 53-8 66 1695 (173) 49
48 484 451 455 455 74-7 - 61-4 84-5 66-7 52-5 64 1635 (167) 48
47 471 442 443 443 741 - 60-8 83-9 65-8 51-4 63 1580 (161) 47
46 458 432 432 432 736 - 60-0 83-5 64-8 50-3 62 1530 (156) 46
45 446 421 421 421 73-1 - 59-2 83-0 64-0 49-0 60 1480 (151) 45
44 434 409 409 409 72-5 - 58-5 82-5 63-1 47-8 58 1435 (146) 44
43 423 400 400 400 72-0 - 577 82-0 62-2 46-7 57 1385 (141) 43
42 412 390 390 390 71-5 - 56-9 81-5 61-3 45-5 56 1340 (136) 42
41 402 381 381 381 70-9 - 56-2 80-9 60-4 44-3 55 1295 (132) 41
40 392 371 371 371 70-4 - 55-4 80-4 59-5 431 54 1250 (127) 40
39 382 362 362 362 69-9 - 54-6 79-9 58-6 41-9 52 1215 (124) 39
38 372 353 353 353 69-4 - 53-8 79-4 577 40-8 51 1180 (120) 38
37 363 344 344 344 68-9 - 53-1 78-8 56-8 396 50 1160 (118) 37
36 354 336 336 336 68-4 (109+0) 52-3 783 55-9 38-4 49 1115 (114) 36
35 345 327 327 327 67-9 (108-5) 51-5 777 55-0 37-2 48 1080 (110) 35
34 336 319 319 319 67-4 (108-0) 50-8 772 54-2 361 47 1055 (108) 34
33 327 31 311 311 668 (107+5) 50-0 76-6 53-3 34-9 46 1025 (105) 33
32 318 301 301 301 66-3 (107-0) 49-2 76-1 52-1 33-7 44 1000 (102) 32
31 310 294 294 294 65-8 (106+0) 48-4 756 51-3 32-5 43 980 (100) 31
30 302 286 286 286 65-3 (105-5) 47-7 75-0 50-4 31-3 42 950 (97) 30
29 294 279 279 279 64-7 (104-5) 47-0 74-5 49-5 30-1 41 930 (95) 29




Approximate converted values compared with Rockwell hardness for Steel (1)

Brinell hardness Rockwell hardness @ Rockwell superficial hardness .
10 mm ball 3000kgf diamond cone penetrator Tensile
Rockwell| . ScaleA | ScaleB | ScaleD strength | gociwell
Scale C | Vickers Tungsten| Load60kgt| Load  |Load fonkgf| 15N | 30N | 45N shore | (Approx [ice ¢
hardness | 2rdNess| Standard | Hult-gren un?:den ga g 10%?( ¢ Ba 3 Scale | Scale | Scale |hardness|value)MPa) =\
ball ball | NS | oo 19 ] Damond | 52415 | Load 30 | Load 45 (kgf/mm?)
all cone 1/16inch cone Kaf kaf Kaf [0)
penetrator Ball penetrator 9 9 9
28 286 271 271 271 64-3 (104-0) 46-1 73-9 486 28-9 41 910 (93) 28
27 279 264 264 264 63-8 (103-0) 45-2 733 477 27-8 40 880 (90) 27
26 272 258 258 258 633 (102-5) 44-6 72-8 46-8 26-7 38 860 (88) 26
25 266 253 253 253 62-8 (101-5) 43-8 722 45-9 255 38 840 (86) 25
24 260 247 247 247 62-4 (101-0) 43-1 716 45-0 24-3 37 825 (84) 24
23 254 243 243 243 62-0 100-0 4241 71-0 44-0 23-1 36 805 (82) 23
22 248 237 237 237 615 99-0 41-6 705 43-2 22-0 35 785 (80) 22
21 243 231 231 231 61-0 985 40-9 69-9 42-3 20-7 35 770 (79) 21
20 238 226 226 226 60-5 97-8 40-1 69-4 41-5 19-6 34 760 (77) 20
(18) 230 219 219 219 - 96-7 - - - - 33 730 (75) (18)
(16) 222 212 212 212 - 955 - - - - 32 705 (72) (16)
(14) 213 203 203 203 - 93:9 - - - - 31 675 (69) (14)
(12) 204 194 194 194 - 92:3 - - - - 29 650 (66) (12)
(10) 196 187 187 187 - 90-7 - - - - 28 620 (63) (10)
(8 188 179 179 179 - 89:5 - - - - 27 600 (61) (8)
(6) 180 171 171 161 - 87-1 - - - - 26 580 (59) (6)
(4 173 165 165 165 - 85+5 - - - - 25 550 (56) (4)
(2 166 158 158 158 - 83:5 - - - - 24 530 (54) (2)
(0 160 152 152 152 - 817 - - - - 24 515 (53) (0)

Note : (1) Units and Numerical values in bracket ( ) is converted from psi conversion table of JIS Z 8438 with 1Mpa = 1N/ mm?
(2) Figures in brackets ( ) from table are seldom used and mainly for reference only.
(3) Iron and Steel quoted from JIS hand book
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Commonly used fitting tolerances for bore dimensions

Unit : #m
1 Dimensions B C D E E G H
;z (mm)
;{g Above |Below| B10 | C9 ‘C10 D8 ‘ D9 ‘D10 E7 ‘ E8 ‘ E9 F6 ‘ F7 ‘ F8 | G6 ‘ G7 | Hé ‘ H7 ‘ H8 ‘ H9 ‘H10‘H11
Lg 3 +180| +85 +100| +34 +45 +60 | +24 428 +39 | +12 +16 +20 | +8 +12 +6 +10 +14 +25 +40 460
3 +140 +60 +20 +14 +6 +2 0
3 6 +188|+100 +118| +48 +60 +78 | +32 +38 +50 | +18 +22 +28 | +12 +16 | +8 +12 +18 +30 +48 +75
+140 +70 +30 +20 +10 +4 0
fn 61 10 +208|+116 +138| +62 +76 +98 | +40 +47 +61 | +22 +28 +35 | +14 +20 | 49 +15 +22 +36 +58 +90
78 +150]  +80 +40 +25 +13 +5 0
58
s 10 14 | +220|+138 +165| +77 493 +120 | +50 459 +75 | +27 +34 +43 | +17 +24 | +11  +18 +27 +43 470 +110
{m 14 18 | +150 +95 +50 +32 +16 +6 0
1E
7j§ 18 | 24 | +244|+162 +194| +98 +117 +149 | +61 +73 +92 | +33 +41 453 | +20 +28 | +13 +21 +33 +52 +84 +130
;é 24 | 30 | +160 +110 +65 +40 +20 +7 0
_‘,(
30 | 40 +270|+182 4220
+170 +120 +119 +142 +180 | +75 489 +112 | 441 450 464 | +25 +34 | 416 +25 +39 +62 +100 +160
£ +280|+192 +230 +80 +50 +25 +9 0
&3 40 | 50
55 +180 +130
. 0 | 65 +310[+214 +260
+190 +140 +146 +174 4220 | 490 +106 +134 | 449 +60 +76 | +29 +40 | 419 +30 +46 +74 +120 +190
65 80 +320|+224 4270 +100 +60 +30 +10 0
o +200 +150
n 8 g0 | 100 | +360[ +257 +310
§§ +220 +170 +174 4207 4260 |+107 +126 +159 | 458 471 490 | +34 +47 | 422 +35 +54 +87 +140 +220
= +380|+267 +320 +120 +72 +36 +12 0
100 | 120
+240 +180
+420| 4300 +360
120 | 140
+260 +200
33 140 | 160 +440| 4310 +370|+208 +245 +305 |+125 +148 +185 | +68 +83 +106 | +39 +54 | +25 +40 +63 +100 +160 +250
g +280 +210 +145 +85 +43 +14 0
+470| 4330 +390
160 | 180
+310 +230
e +525| +355 +425
58 180 | 200
WE +340 +240
;é 200 | 225 +565| +375 +445|+242 +285 +355 |+146 +172 +215 | +79 +96 +122 | +44 +61 | 429 +46 +72 +115 +185 +290
2 § +380 +260 +170 +100 +50 +15 0
e +605| +395 +465
¥ 225 | 250
+420 +280
4
73 250 | 280 +690| +430 +510
:‘E +480 +300 +271 4320 +400 |+162 +191 +240 | 488 +108 +137 | +49 +69 | 432 +52 +81 +130 +210 +320
f% +750| +460 +540 +190 +110 +56 +17 0
Lz 280 | 315
#e +540 +330
,'u,g 315 | 355 +830[+500 +590
+600 +360 +299 4350 +440 |+182 +214 +265 | 498 +119 +151 | +54 +75 | 436 +57 +89 +140 +230 +360
+910| +540 +630 +210 +125 +62 +18 0
” 355 | 400
3:5 +680 +400
i 2 +1010] +595 +690
Bz 400 | 450
2 +760 +440 +327 4385 +480 |+198 +232 +290 |+108 +131 +165 | +60 +83 | 440 +63 +97 +155 +250 +400
+1090| +635 +730 +230 +135 +68 +20 0
450 | 500
+840 +480
z Remark : For each cell in the table above, values in the top row shows upper limit of tolerance and values in the bottom row shows lower limit of
Ze tolerance.
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Commonly used fitting tolerances for bore dimensions

Unit : #m
Dimensions Js K M N P R | s | T ] u /| x f
(mm) ; z
Above |Below | Js6 | Js7 | Js8 | Js9 K6 K7 M6 | M7 N6 N7 P6 P7 R7 S7 T7 u7 X7 ; %
0 o 2| 2| 4| 4| 6| 6| 10| -14 -18 | 20 1§
- 3 |3 +5 +7 +125 - b
-6 -10 -8 -12 -10 -14 -12 -16 -20 -24 -28 -30 ;
+2 +3 -1 0 -5 -4 -9 -8 -1 -15 -19 -24
3 6 |4 +6 +9 +15 -
-6 -9 9 -12 -13 -16 -17 -20 -23 -27 -31 -36
+2 +5 -3 0 -7 -4 -12 -9 -13 -17 -22 -28 *,
6 10 |£45 |£75 [£11 |£18 - ri
70 10 12| <15 <16 | 19 | 21 | 24 | 28 | -32 237 | 43 '-S 2
-33 28
10 14 +2 +6 4 0 9 5 15 1 16 21 26 51 2
+55 |+9 +135]+215 -
-9 -12 -15 -18 -20 -23 -26 -29 -34 -39 -44 -38
14 18 Z
-56 12
33| 46 e
18 24 +2 +6 4 0 1 7 18 14 20 27 ) 54 67 23
+6.5 | £10.5|%£16.5|+26 e
-1 -15 -17 -21 -24 -28 -31 -35 -41 -48 -33 -40 -56 5
2430 54 | 61| -77 i
} _ K ¥t
-39 -51
30 40 +3 +7 4 0 12 8 21 17 25 31 64 76
*8 +125]+£19.5|£31 - w
-13 -18 -20 -25 -28 -33 -37 -42 -50 -59 -45 -61 FE
40 | 50 2
70 | -86 LF
30 | 42| -55 | -76 ’
20 65 +4 +9 5 0 14 9 26 21 60 72 85 106
+£95 |15 |£23 |37 -
-15 -21 -24 -30 -33 -39 -45 -51 -32 -48 -64 -91
65 80
-62 -78 -94 | -121 P
38| 58| 78 | -1m K
80 100 +4 | +10 6 0 16 10 30 21 73 93 113 146 g
11 | %175 227 |*435 - -
-18 -25 -28 -35 -38 -45 -52 -59 -41 -66 91 | 131 =
100 120
-76 | -101 | -126 | -166
-48 -77 | -107
120 140
-88 | -117 | -147
+4 | +12 -8 0 -20 -12 -36 -28 -50 -85 | -119 Iy
140 160 | £125/+20 |£31.5|%£50 - - 72
-21 -28 -33 -40 -45 -52 -61 -68 -90 | -125 | -159 4
160 180 -53 -93 | -131
-93 | -133 | -171
-60 | -105 De
180 | 200 58
-106 | -151 Wz
+5 [ #13 | 8 0| 22| 14| -41| 33| -63|-113 22
200 225 |*£145|£23 |*+36 |£575 - - - 72
-24 -33 -37 -46 -51 -60 -70 -79 | -109 | -159 i 8
67 | -123 i
225 250 =
-113 | -169
>
74 E
250 | 280 I
+ +5 | +16 -9 0 -25 -14 -47 -36 | -126 12
16 |+26 +65 - - - - 8
40.5 -27 -36 -41 -52 -57 -66 -79 -88 -78 * =
280 | 315 )2
-130 ,}: 2
-87 [
315 355 +7 | +17 10 0 26 16 51 41 144 —
+18 | +285| %445/ £70 - - - -
-29 -40 -46 -57 -62 -73 -87 -93 -93
355 | 400 w
-150 nE
< v
-103 g
400 40 +8 | +18 10 0 27 17 55 45 166 ®3
+20 | *+31.5|£485|%£775 - - - -
-32 -45 -50 -63 -67 -80 -95 | -108 | -109
450 | 500
-172
Remark : For each cell in the table above, values in the top row shows upper limit of tolerance and values in the bottom row shows lower limit of 2z
tolerance. T
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Commonly used fitting tolerances for axis dimensions

Unit : #m
:; : Dm(\;nnil)ons js k m n p r s t u X
1 Above | Below | js5 | js6 | js7 | js8 | ks | ke | ms | m6 | n6 | p6 | 16 | s6 | t6 | us | x6
1§ _
JE } 3 |+ 43 +5 +7 +4 +6 +6 +8 +10 +12 +16 +20 +24 +26
3 0 +2 +4 +6 +10 +14 +18 +20
+6 +9 +9 +12 +16 +20 +23 +27 - +31 +36
3 6 |*X25 |*4 +6 +9
+1 +4 +8 +12 +15 +19 +23 +28
., +7 +10 +12 +15 +19 +24 +28 +32 - +37 +43
ré 6 10 [£3 +45 |£75 |£11
'J;g +1 +6 +10 +15 +19 | +23 +28 | +34
58 +51
A 10 14 +9 +12 +15 +18 +23 +29 +34 +39 +44 +40
+4 +55 |[£9 +135 -
+1 +7 +12 +18 +23 +28 +33 +56
/., 14 18
1 £ +45
or +54 | +67
Zz 18 24 +11 +15 +17 +21 +28 +35 +41 +48 i +41 +54
5 +45 |65 |£105 [£165
2 24 30 +2 +8 +15 +22 +28 +35 +54 +61 +77
f, z +41 | +48 | +64
+64 +76
30 40 +13 +18 +20 +25 +33 +42 +50 +59 +48 +60
. +55 |+8 | +125 |+195 -
wé +2 +9 +17 | 26 | +34 | +43 | +70 | +86
&8 40 50
aE +54 +70
. 5 6 +60 | +72 | +85 | +106
+15 +21 +24 +30 +30 +51 +41 +53 +66 +87
+65 |X£95 |£15 |[£23 -
65 80 +2 +11 +20 +32 +62 +78 +94 | +121
o +43 +59 +75 | +102
mE +73 | +93 | 4113 | +146
8: 80 100 +18 +25 +28 +35 +45 +59 +51 +71 +104 | +124
- +75 |[+11 | 2175 [+27 -
= +3 +13 +23 +37 +76 | +101 +126 | +166
100 120
+54 +79 | +104 | +144
+88 | +117 | +147
120 140
+63 +92 | +122
Z@ +21 +28 +33 +40 +52 +68 +90 | +125 | +159
72 140 160 | £9 +125 | +£20 +315 - -
7 +3 +15 +27 +43 +65 | +100 | +134
+93 | +133 | +171
160 180
+68 | +108 | +146
’U\ 2 +106 | +151
58 180 200
Wi +77 | +122
Ze 424 433 | 437 446 | +60 | +79 | +109 | +159
3 2 200 225 | =10 +145 | +23 +36 - - =
] +4 +17 +31 +50 +80 | +130
q':‘ g +113 | +169
v = 225 250
+84 | +140
l
3 4 +126
n 250 ) 280 +27 436 | +43  +52 | +66 | +88 | +94
=~ E +115 |£16 |26 |*405 - - - -
= H +4 +20 +34 +56 | +130
)2 280 | 315
] +98
T8
1= +144
— 315 3% +29 +40 +46 +57 +73 +98 | +108
+125 | +18 +285 |+445 - - - -
+4 +21 +37 +62 | +150
" 355 400
ne +114
i ; +166
®3 400 40 +32 +45 +50 +63 +80 | +108 | +126
+13.5 | +£20 +31.5 |+485 - - - -
+5 +23 +40 +68 | +172
450 500
+132
z Remark : For each cell in the table above, values in the top row shows upper limit of tolerance and values in the bottom row shows lower limit of
7’3 tolerance.
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Commonly used fitting tolerances for axis dimensions

Unit : um
Dimensions e
) b C d e f g h ,;z
Above |Below| b9 | 9 | d8 | d9 | e7 | e8 | e9 | f6 | 7 | 8 | g5 | g6 | hs | h6 | h7 | hg | ho | h1o | A1 it
5 | 140 60 20 -14 -6 2 0 18
-165| -85| -34 45 | -24 28 39| -12 -6 20| -6 -8| -4 -6 -0 -14 -25 -40 -60 =
3| |10 70 -30 -20 -10 -4 0
170 | -100 | 48 60 | -32 -38 50| -18 -2 -28| -9 -12| -5 8 -12 -18 30 -4 -75
o | 107150 80 -40 -25 13 -5 0 =
186 | -116 | 62 76 | -40 47 61| -22 -28 35| -11 -14| -6 -9 -15 22 -36 -58 -90 Tjg
28
10 14 z
-150 | 95 -50 -32 -16 -6 0
14 18 -193 | -138 | -77  -93 50 59 75| -27 34 43| -14  -17 8 -1 -18 -27 -43 70 -110 Y
1 £
N
18 | 24 5%
-160 | -110 -65 -40 -20 -7 0 s §
-212 1 -162 | -98 -117 | -61 73 92| -33 -4 53| <16 -20 9 -13 21 -33 52 -84 -130 & E
24 30 4/1‘5
1,(
-170 | -120
30 40
-232 | -182 -80 -50 -25 -9 0
180 | -130 | 119 -142| -75 -89 -112| 41 50 64| 20 25| -11 -16 25 -39 62 -100 -160 Py
40 | 50 e
242 | -192 LF
-190 | -140 ’
50 65
-264 | -214 -100 -60 -30 -10 0
65 80 -200 | -150 | -146 -174| 90 -106 -134| 49 -60 -76 | -23 -29 | -13  -19 -30 -46 -74 -120 -190
=274 | -224 2
220 | -170 K
80 | 100 B 2
-307 | -257 -120 -72 -36 -12 0 BE
100 | 120 -240 | -180 | -174  -207 | -107 -126 -159 | -58 -71 90| -27 34| -15 -22 -35 -54 -87 -140 -220 =
-327 | -267
-260 | -200
120 | 140
-360 | -300
-280 | -210 -145 -85 -43 -14 0 5 ¢
140 | 160 58
-380 | -310 | -208 -245 | -125 -148 -185| -68 -83 ~-106 | -32 -39 | -18 -25 -40 -63 -100 -160 -250 7=
160 | 180 | 210|230
-410 | -330
-340 | -240 De
180 | 200 A8
-455 | -355 g
-380 | -260 -170 -100 -50 -15 0 Z2
200 | 225 o
-495 | -375 | -242 -285|-146 -172 -215| -79 -96 -122| -35 -44 | -20 -29 -46 -72 -115 -185 -290 i 8
-420 | -280 i
225 | 250 o
-535 | -395 >
-480 | -300 #+ g
250 | 280 A%
-610 | -430 -190 -110 -56 -17 0 -
580 | 315 -540 | -330 | -271 -320 | -162 -191 -240| -8 -108 -137| -40 -49 | -23 -32 -52 -81 -130 -210 -320 f%
670 | -460 ?5
-600 | -360 [
315 | 355 -
-710 | -500 -210 -125 -62 -18 0
355 | 400 -680 | -400 | -299 -350 | -182 -214 -265| -98 -119 -151 | -43 -54 | -25 -36 -57 -89 -140 -230 -260
-820 | -540 nE
-760 | -440 g
400 | 450 2
-915 | -595 -230 -135 -68 -20 0
450 | 500 -840 | -480 | -327 -385|-198 -232 -290 | -108 -131 -165| -47 -60 | -27 -40 -63 -97 -155 -250 -400
-995 | -635
Remark : For each cell in the table above, values in the top row shows upper limit of tolerance and values in the bottom row shows lower limit of 2z
tolerance. T
oé
7s
[
|~

%
i
&
21

REFERENCE DATA

509



N~
o
AN
IS
o}
o
[sN]
o
2 7o)
% N || un | n
= — | | — | - 8| N | N | | N N
g
o
&
o
g
Q
«
5
>
w ~
(g°] =
(V) o e | n
= 3 Nl N |lwn|[wvwlwvn|ln|[n|ln| un
= = — = =] =] ] =] ] =] <] <<
- =
S -
UV o
= |
w |a
e n|lwvm|w;v|wn;v|uw;m n | n | un
L. Nl Nl NN N NN ;o n|n|n | NN N
o) co|lo|o|o|o|oco|lo|lo|]o|lo|lo|lo|lo|lo|oc|loc| | —|—| ||| ]| | —
(¢}
(%]
b S
(4~}
o 2
(9 i
Al b | 1| n | N 1n | LN LN LN
(o ol N N | N | ||| | L n] 9| NN | @ N n | N Ln | 1n | n tn
- w o|o|lo|o|lo|lo|o|S|loc|oco|loc|lo|c|o| |||~ |&|N| N[0 |m o
) S
L)) Y]
)
i)
©
o
< — | N | ¥ | 9| x N | 1 1 O | N | S|V || ol N| S| N| O
===l =]l ||| a0 ol || nlOw|loo|=|—]=—|=|-—|&| ||| ™
mMMMMMMMMMMMMMMMMMMMMMMMMMM
=
(=}
=2

SIN3LNOD NOILVWHO4NI $3X08 ¥V SHY3D ¥NdS HSYTIOVE LINY SHYID ¥NdS SHYID TYNYILNI SHOVY SYY39 M3YIS ANV SYV3D TYIINIH S1331M WHOM ANV SWHOM BCLEDRENEE ] S13M0UdS V1vd IONIHI4FY

M NANFR=ANTN FHEDIOK N=TADIND NG -4 o] INDD (DR KODIA—HE DR—J DF—JfvT—2 Rt XNO&DL REmEE

510



Following details are for reference only and not part of JIS standard.

S¥I
CONTENTS

Fig. A Fig.B
D' D' s
D D 75
%2
- = IE
T | vz
3
d di b
d’ d'
%
1
i d ] d g
B
gé
o
N | N\ | i3
v s
7z
73
[ ‘,C
Spot facing and Thread hole for Hexagon socket head cap screws
Unit: mm "
Nominal i
th:’e';‘é"&) M3 | M4 | M5 | M6 | M8 | M10 | M12 | M14 | M16 | M18 | M20 | M22 | M24 | M27 | M30 | M33 | M36 | M39 | M42 | M45 | M48 | M52 L
d |3 |4 |5 |6 |8 (10 |12]14 |16 |18 [20 |22 |24 | 27 | 30 | 33| 36| 39 | 42 | 45 | 48 | 52
d” | 344555669 [11 | 1416 [18 |20 |22 |24 |26 | 30 | 33 | 36 | 39 | 42 | 45 | 48 | 52 | 56
D s5]7 | 85[10 [13 |16 | 18 |21 |24 |27 |30 |33 [36 | 40 | 45 | 50 | 54 | 58 | 63 | 68 | 72 | 78
D 658 |95[11 |14 [175] 20123 [26 [29 [32 [35 [39 | 43 ] 48 |54 |58 | 62|67 |72 76] 82 W%
o
H |3 |4 |5 |6 [ 8 [10 [12]14 |16 [18 [20 [22 |24 [ 27 [ 3033 36|39 4245 | 48] 52 s
H | 27]36] 46| 55| 74| 92| 11 [128]145[165[185/205[225] 25 | 28 | 31 | 34 | 37 | 39 [ 42 | 45 | 49 £
H | 33] 44|54 65/ 86108 13 [152[175[195]215]235[255] 29 | 32 | 35 | 38 | 41 | 44 | 47 | 50 | 54
Remark: Thread holes (d') provide Class 2 from JIS B 1001 (Thread holes and Spot facing holes)
A
b4

HELICAL GEARS AND SCREW GEARS

ToAGP—4 Sy AR—pCON eSS
BEVEL GEARS 'WORMS AND WORM WLEELS

{BHEER S

SPROKETS

TENOUN

%
i
&
21

REFERENCE DATA

511



Parallel key and Key Way

Dimensions and tolerances for KG-gear with Key way are equivalent to JIS B1301.

Sy
CONTENTS

? by
73
1E
i1 C ) b
v
. t
| | !
w3
Y8
A
A
7w
L5 Tolerances for Key
é% bxt 3x3 4x4 5x5 6x6 8x7 10x 8 12x 8 14x9
Vg
% b Tolerance (h) h9 h9 h9 h9 h9 h9 h9 h9
t Tolerance (h) h9 h9 h9 h9 h11 h11 h11 h11
7§
2
=3
Key way for KG-STOCK GEARS
Unit : mm
g Dimensions Bore Key way Width Depth
. dimensions bx b Tolerance Js 9 2 Tolerance
2
£ 8
. 6 8~ 10 ’ 3x14 3 +0.0125 14
10
#10~¢12 $12 4x1.8 4 1.8
$14
23 $12 ~ 917 915 5x23 | 5 23 o
2= $16 *0.015
$18
Te $17 ~ ¢22 $20 6x28 6 2.8
f.’,é $22
%3 $25
78 $22 ~ 430 $28 8x323 8 33
g
¥ #30 +0.018
A $#32 +0.2
E 30 ~¢38 10x 3.3 10 33 ’
oy 35 i 0
E
é% $38 ~ $44 #40 12x3.3 12 33
1% 45 +0.0215
= $44 ~ $50 ’ 14%x3.8 14 38
#50
he
x8
L
=i
2
7
ag
7E
78
|~

=
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AE
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Centre bore JISB1011

S¥I
CONTENTS

TypeR Type A Type B
®
v
738
TE
As
7 7 T
vz
5 3
~ ——- g ~ -4 R ~ ] ! 4
0
ES
i
t t 73
a8
! l 8
Form with circular arc Form without chamfering Form with chamfering {g
(Drilling centre bore from JIS B4304)  (Drilling centre bore from JIS B4304)  (Drilling centre bore from JIS B4304) '}g
Note=* : Length T is based on centre drill but length must be longer than dimension ‘t". é%
-‘7
Centre bore (recommended)
Unit : mm !Fg
Type L
Type R Type A Type B ’
Nominal d JIS B4304 JIS B4304 JIS B4304
D D: t D; t
Nominal Nominal Reference Nominal Reference 2
(0.5) 1.06 0.5 B
(0.63) 132 0.6 *E
(0.8) 1.70 0.7
1.0 2.12 2.12 0.9 3.15 0.9
(1.25) 2.65 2.65 1.1 4 1.1 _
1.6 3.35 3.35 1.4 5 1.4 :/ g
20 4.25 4.25 1.8 6.3 1.8
2.5 5.3 5.30 2.2 8 22
3.15 6.7 6.70 238 10 28 s
40 8.5 8.50 35 125 35 i
(5.0) 106 10.60 44 16 44 it
6.3 13.2 13.20 55 18 55 L3
=
(8.0) 17.0 17.00 7.0 224 7.0 >
10.0 212 21.20 8.7 28 8.7 Ig
Using figures in bracket () is not advisable. 4 §
T8
W=
g
T8
2
Ze
ox
TE
nE
|~

%
i
&
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KG GEAR’S WORLD WIDE NETWORK

SINGAPORE

MALAYSIA

TAIWAN

KOREA

USA

UNITED KINGDOM

CHINA

TRIPOD TRADING PTE LTD.

10 Dickson Road,Singapore 209498
TEL 65 - 62950933
FAX 65 - 62950233
e-mail tripod@cyberway.com.sg

LETROMEC INDUSTRIES (M) SDN.
BHD.
33, Persiaran Mahsuri 1/1, Sunway Tunas,
11900 Penang,Malaysia
TEL 60 -4 -6443741
FAX 60 -4 —6443749
http://www.letromec.com
e-mail Itlee@pc.jaring.my

YUNG HO COMPANY LTD.

HAKURUMA TECNOLOGY PTE LTD.
No.48, Toh Guan Road East, #05-101
Enterprise Hub Singapore 608586
TEL 65 —-65478542
FAX 65 -68489523
http://www.hakuruma.com
e-mail hakuruma@signet.com.sg

5F. No.36 Kuan Chien Rd,Taipei 100 Taiwan,R.O.C.

TEL 886 -2-2311-6561
FAX 886 -2 —2311-6469
e-mail shyungho@ms.hinet

SAMSUNG KI KONG

1025-4 Chimsan 1-dong,Buk-Gu,Daegu 702-862, Korea

TEL 82 -53-351-4700
FAX 82 -53-351-8383
http://www.ssgg.co.kr
e-mail ssgg@ssgg.co.kr

STOCK DRIVE PRODUCTS

2101 Jericho Turnpike, Box 5416, New Hyde Park, NY 11042-5416

TEL 1-516-328-3300
FAX 1-516-326 — 8827
http://www.sdp-si.com
e-mail support@sdp-si.com

RELIANCE PRECISION LIMITED
Rowley Mills Lepton Huddersfield
England HD8 OLE

TEL 44 -0-1484-601002

FAX 44 -0-1484 - 601061

http://www.reliance.co.uk

e-mail sales@rpmechatronics.co.uk

HAKURUMA TECHNOLOGY (Shanghai)
Co., Ltd
Room 1202, No. 79 AoNa Road Pudong
Free Trade Zone Shaghai PC, 200131
China.

TEL 86 -021-61553869

FAX 86 - 021 -51062026

http://www.hakuruma.com

e-mail hakurumachina@hotmail.com

ZHOSEN Industry Group
28th , No. 6045 Hutai road,
Baoshan district, Shanghai City, China
201908
TEL + 86— (0)21 -6380 — 4446
FAX + 86 —(0)21-6381- 1160
http://www.zhosen.com/
e-mail info@zhosen.com

Reliance Holland
e-mail jb@reliance.co.uk

FUJIKAWA DENDOKI(Shanghai)CO.,LTD.
Room 311, Block D, Shang-Mira Commercial
Center,2633 Yan'an West Road Changning,
Shanghai, China PC; 200336

TEL 86 -021—3255-8350

FAX 86 — 021 - 3255-8357

http://www.f-d.co.jp

e-mail skan@f-d.co.jp
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URL http://www.kggear.co.jp/
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# ity

T 1100015 HRITHESE R IXH LT 1-8-3
Fak (03)3831-8238 (ft)  FAX (03)3835-2877

T 3440057 H UL H AR ASAT 14-9-13
A (048)754-5842  FAX(048)754-1299

KBFFARBR Fp g X A A 52 35 1T
1-4-15  SC HHARNT ¥ L 9 B
Tk (06)4705-8177 (t) FAX (06)4705-8188

T 541-0057

T 456-0053 %= B X —3F 2-24-9
Ha (052)652-7211 (1) FAX(052)652-7213

T 3440057 HRVLAR H AR RIS AT 14-9-13
G (048)754-5842  FAX (048) 754-1299

A% (048)763-4905(5 1 Y v A »)

KYOUIKU GEAR MFG. CO., LTD.
URL http://www .kggear.co.jp/english

Head Office
1-8-3, Higashi-ueno Taito-ku Tokyo Japan
TELR1-3-3831-8238 FAX&1-3-3835-2877

Sales Department

Overseas Sales Department

Factory

14-9-13, Minami-sakae Kasukabe-city Saitama Japan
TEL81-48-754-5842 FAX81-48-754-1299

Osaka branch

541-0057, 9F Sakaisuji Honmachi Bld Kita-kyuhouji
Chuo-ku Osaka-city Osaka Japan
TELS81-6-4705-8177 F AX81-6-4705-8188

Nagoya branch
2-24-9, Ichiban Atsuta-ku Nagoya-city Aichi Japan
TEL81-52-652-7211 FAX81-52-652-7213
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