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Engineering Challenges

- Clean Installation (Minimize slippage & lubrication)

- Various Selection (Diverse size & Unlimited length)

“In

teger Movement (Eliminate accumulated error)

- Extremely Silent (Minimize irregular motion)

- High Acceleration (Maximize tooth contact ratio)

- High Efficiency (Minimize slippage & Full rolling contact)

- High Precision (High efficiency, Non—backlash & vibration)
- High Productivity (Low inertia, High rigidity, High thrust)

- High Speed (Low inertia, Maximize internal lubrication)

- Compactness (Relatively high load capacity)

- Trouble free (High rigidity, High shock resistance)

- Easy to use (Minimize user preparation, No floating feed)

- Customer cost down (Simple structure of machine)
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Advanced Solutions

@ Redefine tooth profile

- Conventional solution —  Involute profile
— Easy to manufacture, High compatibility
— High tooth surface pressure (Convex contact),

Variant slippage rate (weak addendum & dedendum)

- Advanced solution — Modified Cycloidal profile
— Low tooth surface pressure (Concave contact), Constant slippage
rate(Homogeneous wear, if there is)
— Specialized manufacturing and design

High tooth contact ratio

- Conventional max.=1.5, iGB Standard=1.75, iGB Customized=2
Optimized pressure angle (High efficiency, Low stress concentration)
Integer movement (Eliminate floating number r , Integer feeding rate)
Noise control (Full rolling contact, Minimize slippage)

Unsurpassed accuracy (Minimize backlash & vibration, preloadable)
High acceleration (Maximum tooth contact & Minimum pinion inertia)
Ultimate speed (Up to 6m/s as standard, Up to 10m/s on request)
Applicable aluminum alloy pinion (Low inertia, High responsiveness)

Clean Installation (Minimize rack lubrication)

- No rack lubrication up to 3~4m/s (only surface coating amount, if it
is necessary)

- Completely sealed (IP54~IP67) pinion with seli—lubricating internal
structure, with both—end support bearing for each rolling pin
(HRC58 1)

- Minimized debris, due to minimized wear
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CRPAIESXICILH A
CRP User Guide

Shrink Fitting Bolt Clamping Rack

— Clean Performer
Clean Installation
Various Selections
Integer Movement
Multiple Tooth Contact
Generated Tooth Profile
High Acceleration

High Efficiency
Extremely Silent

High Dynamics

— Simple To Use
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CRP series ratings at a glance
CRP Ordering Information
CRP Pinion Shape Code
CRP & iGB gearbox combination at a glance
CRP External Dimensions (mm)
CRPO5A External Dimensions (mm)
CRP0OO1 External Dimensions (mm)
CRP002 External Dimensions (mm)
CRP004 External Dimensions (mm)
CRP008 External Dimensions (mm)
CRP015 External Dimensions (mm)
CRP020 External Dimensions (mm)
CRP040 External Dimensions (mm)
CRP060 External Dimensions (mm)
CRP080 External Dimensions (mm)
CRP120 External Dimensions (mm)
CRP180 External Dimensions (mm)
Performance experiments
Accuracy test
Absolute accuracy
Linear transmission (positioning) accuracy (with load)
Repeatability (with load)
Noise Level
CRP Selection & lifetime calculation
Selection example
CRP general design & installation guideline
Secure the rack at rigid & straight surface
Multiple rack
Rack modification
Installation guideline
Natural flatness of rack
Rack installation
Pinion installation requirements
Pinion and rack engagement
Lubrication

Shield
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CRP Pinion Shape Code
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CRPI[Clean Rack Pinion]

@ CRP XZYzt [Clean Rack Pinion series ratings at a glance]

be precise with (-'_ E-)

CRP|[Clean Rack Pinion]

@ Clean Rack Pinion @4Al&A| [Clean Rack Pinion Ordering Information]

be precise with (-'_ E-)

A O =01 & ¥ [Model] B CRP OOO - R - S - [JOOOO
[Rack Specifications] [Unit] | cRPOSA | CRPOOT | CRPOO2 | CRPOO4 | CRPOOS | CRPO15 | CRP020 | CRPO40 | CRPOGO | CRPOSO | CRP120 | CRP180 [Rack] ©) ®) @
720rpm 1.2m/s 1.4m/s 1.8m/s 2.2m/s 2.9m/s 3.6m/s 4.3m/s 5m/s [5m/s] | [5.7m/s] - -
SN v [630rpm] 129 263 426 702 789 137 1368 2075 | [2882] | [3778] - -
He== . -
TjLjois|x4 600rpm /s | 1.2mis | 15m/s | 1.8m/s | 24m/s | 3.0m/s | 36m/s | 42m/s | 48m/s | Sdm/s | 51m/s = oud  CRP OOO - P - (AS) - 0OOOOO
[Permitted tangential | [510rpm] 142 279 468 737 816 1200 1439 2180 2934 | 3836 | [5000] - [Pinion] @) © ® @
force vs. Pinion rpm] 480rpm 0.8m/s 1m/s 1.2m/s | 14m/s | 19m/s | 24m/s | 29m/s | 34m/s | 3.8m/s | 43m/s | 4.8m/s [5m/s]
=) 6mis OlAs2| 22 [420rpm] \ 148 295 511 772 868 1284 1544 2331 3132 4105 5084 | [7842]
m/s i = Lo
MOl 360r0m 06mis | 07mis | 09mis | 1mis | 14m/s | 1.8mis | 22mis | 25m/s | 29mis | 32mis | 36mis | 43mss D& [Model Name]: Clean Rack Pinion
Solbfaich P 161 316 553 842 947 1389 1684 2541 3408 | 4468 | 5547 8211 i ., g
= . S: x| N
[Note; Please contact [, 04m/s | 05mis | 06ms | 07mis | Imis | 12m/s | 14mis | 17m/s | 19mis | 22mis | 24mis | 29mis @@ [Model Number]: ZICi 7t24 o1&E3 [Maximum acc./dec. torque]
SEJINIGB for faster than P 181 363 59 912 1053 1579 1895 | 2872 | 3855 | 5041 6263 | 9271 @I A [Pinion Material]:
6m/s] 120r0m 0.2m/s 0.2m/s 0.3m/s 0.4m/s 0.5m/s 0.6m/s 0.7m/s 0.8m/s m/s 1.1m/s 1.2m/s 1.4m/s otz . o 154 .
P 226 447 638 947 1447 | 2105 | 2632 | 4060 | 5263 | 6199 | 8421 | 10526 A: Y20J& (Auminum) — 2E X2 [Bolt clamping]
HrishgSoisEys N 323 526 851 | 1403 | 2105 | 3158 | 3500 | 6015 | 7895 | 9357 | 12632 | 15789 S: EtAZE (Steel) — 258 HZT E= 37| K [Shrink fitting or Feather keyway]
[Max. acc./dec. tangential force] _
ATHE 2 E|CHEH A 2 (5] AP @XIHAE [Indication]:
E,;f;ﬁgg;gﬁé‘:lg@i)wpﬂ N 645 1053 1702 2807 | 4210 6316 7018 | 12030 | 15789 | 18713 | 25263 | 31579 e
2 [Rack]: 21Z0] [Rack Ieng h]
X|ZtAz2| [Pitch] mm 10 12 125 15 20 25 30 35 40 45 50 60 Lo Ljo1 31A M
In N 1 O |: _—= =l
Etelzlat [Unit mass] kg/m 12 17 26 44 538 73 89 13 149 175 238 | 301 T{LIA [Pinion]: Z{L|t £ &= A1 @47| [Pinion shape code or applied gearbox]
EEU0[[Standard length] 250 300 475 480 520 500 540 560 560 630 700 720 X D)L YATEE 0FHES FRGHIAIR. [Please refer below table for Pinion shape code.]
e andard leng mm 5
= 500 600 925 930 1000 950 1020 980 1040 1170 1100 1200 X K- Z44700) ASots O|L Aol MEM 8l MEX e @AM ZI0N0|XH|Z2 29 "iZfL|Ct
ZI0|RIH Z|ACH(X|AZ0]) - 50 60 75 75 30 75 60 70 80 90 100 120 [In case of 'applied gearbox', please contact SEJINIGB for availability and detail dimensions.]
[Min. length variation (Min. length)] (100) | (1200 | (100) | (105) | (120) | (125) (1200 | (140) | (160) | (180) | (200) | (240)
ErIZITHZ0] [Unit max, length] o =00 500 5 1230 320 1250 1260 1260 1360 130 1300 1220 Ex.) CRPO08—R-S—1000, CRPO04—P-A-B0BMO05018, CRPO02—P-S—-K 1431, CRP0O02—P-3-S51023, CRPO02—P—-A-MM0B5
2 Z [Rack width] mm 8 10 15 18 21 24 27 2 37 ) 52 56 ) _ ) o
0|2 =0| ( =0) ' CRP I|L|A %‘V}JE'_E [CRP Pinion Shape Code]
. mm 24 285 285 39 47 53 60.5 66 755 80 875 105
[Addendum (Rack) height]
0o Sitq Ol At C
0/#2] 0| [Dedendum height] mm 17 185 19 27 30 31 35 35 | 40 2 | 35 51 E2 19! [Standard Pinion] wlh el et Fidon Fedl Ml e Goed
113] 50| [Pitch heigh] o 19 - > 3 » o 3 245 % o5 o P 05A/001 | CRPO02 | CRPO04 | CRPO08 | CRPOT5 | CRP020 | CRP040 | CRPOGO | CRPOSO | CRP120 | CRP180
mH 2 280l 345 40 455 59.5 73 845 100 11 126 140 151 180 2 = . = = Z = L = = L
[Pinion installation height] mm : ' ' ' = | D2 | K4 § 23 28 38 43 50 62 70 85 9 s
222000~ > > e % % 2 8 e ” ” ” o . £1D3 sy 47 57 76 95 114 133 152 171 190 228
teeth w3 e Fr Tips|WHes 62 75 97 120 144 166 188 216 238 280
[Standard length no. of teeth] 50 50 74 62 50 38 34 30 26 2% 2% 22 i B =3
TETIRES S|D5 | STEE | 31| 38 o |49 60| o |75 (86| o |9 6], [123] ., | M6
z Bl 9
fmiar'ndmlgngth 0. of teeth] teeth 10 10 8 7 6 5 4 4 4 4 4 4 Gloe|8s2|S|0|S|1u|g]20|5 |58 RS 40|% 8 & 5| 8|65 5|75
e Slolszg | 2|7 (2] 7 [w] |7 [n] 73| 7|35 " [ 3] [30] 7] 30
— [ -1 = X
U0l 0f 2 teeth 50 50 116 97 74 59 48 4 36 2 30 26 | Zoe 38 38 41 43 51 60 64.5 65 87 99
[Unit max. length no. of teeth] w1 S 59
L IE! &G 15 135 135 17 16.5 20.5 245 245 305 445
| o
T|LI AfQ¥ [Pinion Spec.] CRPOSA | CRPOOT | CRPO02 | CRPOO4 | CRPO08 | CRPOT5 | CRP020 | CRPO40 | CRPO60 | CRPOSO | CRP120 | CRP180 L4 18 21 24 2 31 36 41 46 56 60
L5 a4 43 51 61 64 77 90 95 117 149
720rpm [630rpm] 2 5 10 20 30 54 78 138 [219] (323] - - D1 _ 22 30 30 35 35 52 52 76 76 120
S2ED vs. 600rpm [510rpm] 22 53 1 21 31 57 82 145 23 328 [475] - b2 g 14 20 20 2a] 5 40 40 35 5 85
HHL  Fag0rpm [420rpm] 23 | 56 12 2 33 61 8 | 15 | 238 | 351 | 483 | [894] =B 8 4 >/ 7 % na 133 152 171 190 228
[Permitted Nm T p4 S 62 75 97 120 144 166 188 216 238 280
torque vs. 360rpm 25 6 3 2 36 66 % 169 259 382 527 936 S5 5 3 38 9 6 B % o e 3 a6
on 2|05 | £ 131 38| |49 |60| |75 8| | 97] |16 |123]
Pinion rpm] 240rpm 28 6.9 14 26 40 75 108 191 293 431 595 1057 B0 g % mlos| 96|99 gl @l gleo|g[v|sls|g®s 8] s
120rpm 35 85 15 27 55 100 150 270 400 530 800 1200 E LT |5 |2 (35 < 4S|4 2552|523 |73|3|73|L2|875 2815 8 | 131
% ZIASIQ = L
274518 E3 N s 0 % 20 % 150 200 200 €00 200 1900 1800 £} & 15 135 135 17 16.5 205 245 245 305 445
[Maximum acc./dec. torque] Eog L4 K 18 21 24 27 31 36 4 46 56 60
| L4 X
A5 AKX
e UGIBAHES (BISHX) Nm 10 20 40 80 160 300 400 800 1200 1600 | 2400 | 3600 =N N 4 48 g ol 64 7 %0 % 17 149
[Peak torque (E-stop)] L6 B 6 6 6 8 8 12 12 16 16 22
3|x{Ct O|=
12188 015712 . mm/rev | 100 120 150 180 240 300 360 420 480 540 600 720 L7 23 128 128 158 158 233 233 318 318 479
[Feeding rate per revolution] D1 6 6 15 18 18 20 _ 60 70 70
IX|¥EZ [Pitch circle diameter] mm 31 38 47 57 76 95 14 133 152 171 190 228 D2 18 18 30 37 37 45 75 ) 100 120
2 220l [uminum] | g0« | 03 | 0e7 | 1se | 423 | ms | 327 | s | wos | 3075 | en | 9m3s | 2626 | D3 | & > 7 % na By 12 7 190 228
frartial’ K ALt D4 = 62 75 97 120 144 166 188 216 238 280
nertia EtAZt [Steel] g.m 052 116 271 7.08 205 576 125 2747 | 5373 1043 1748 4690 T A% HEHOANTE AESHAING. o5 | 8 o = E - = = o e = e
zap 220]& [Aluminum] ) 0.12 0.2 0.3 0.56 0.9 1.6 27 4.2 6.3 10.6 13 23.8 [~ In case of bolt clamping shape, E’ D6 5 30 30 45 58 58 70 50 - - -
. e ©
[Mass]? EtAZE [Steel] 9 0.25 0.4 0.6 11 19 34 53 84 128 173 241 455 aluminum material is standard, steel is % D6 N = - - - - o i N et A e A " - - 107 - 120 - 80
optional o S| 8|S |6X| S |6X| B |8X| Q8|8 |IJ[8|S 12X |12Xx] S |12X] & |12
SIpqpSE! + + + + + + + + + + + + = 2|82 e 3 2 S s S S b= S
FAXIBEE [Positioning accuracy] pm_ | £30 | %30 | £30 | £30 | £ | £ | £5 | #5 | £0 | #20 | £20 | £ - Self-centering shrink fitting appliedin | 8| O | S | % | 8 |a5| 8 |o5| 8|1 |8 |1 |8 | 1|2 |ws| 2 |ms| S |ws| 8 |ms| 2| ws
£2] 4 [No. of roller] rollers | 10 10 12 12 12 12 12 12 12 12 12 12 the list. ol for oxternal di =&zl E = = = = 2 5 = = =
=H T . e lISt, please reter external aimensions gg D8 g “u_.v 8 6X 8 6X g 8X 8 8x9 8 8%9 8 8X = 12X = 12X = 12X = 12X
2E [Module] mm 31 38 3.92 475 6.33 7.92 95 1.1 127 14.25 15.83 19 for bigger diameter shrink fittings ] = .TT 55 55 6.6 1 11 n 11 1
Z|CH 22t [Max. pressure angle] deg. 27 27 27 27 27 27 27 27 27 27 27 27 ]Iilanlj L1 'E'_I:' 30 37 395 49 Y 10 77 104 123
ezt 342 10 12 125 15 20 > 30 35 40 a5 50 60 = L ? ? : ? 2 . g .
[Arc distance between roller] mm ) L2 . » . . . . . 45 5 8
7|Z4E? [Lifetime basis? (L) hrs. | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 =a 1> 135 135 7 165 205 245 245 305 445
L4 18 21 24 27 31 36 41 46 56 60
1) BF O of HoZtLICh [Reference value only for standard pinion.] L5 41 48 51 61 64 77 90 95 17 149
2) BAEEIET < S{2E3 [Average load torque < Permitted torque)
6 7




CRP[Clean Rack Pinion] be precise with (Tiﬁﬂ':) CRPIClean Rack Pinion]

@ CRP gHH4 XM27l5 iGBZ4 7| Yzt [CRP & iGB gearbox combination at a glance]

CRP &t _CP series MM series XP series SS series Cubic series RPM series PQ series
[CRP Model] (Z8AM/Shaft) | (BT=/Flange) | (MTZ/Flange) | (MTWZ/Flange) | (HTZ/Flange) | (BTZ/Flange) | (HTZ/Flange)
TEYHZT CPO50
[Shrink Fitting]
37|
[Feather Key]
=E HZ2¥ MMO050 RPMO8A

[Bolt Clamping] (BO6MO03012) XPOTA 5503A Cubic 001 RPM001 PQO0T

AZSH AR CP050 (51023)
[Shrink Fitting] CP065
T3
[Feather Key]
2E ¥ z2¥ MMO65 XPOIS 55001 Cubic 001 RPMO01 PQOO1
[Bolt Clamping] (BO6M05018) (BO8M03020) RPM002 PQ002
AZSH AR CPO65 (51428)
[Shrink Fitting] CP085

37| CPOS5 (K2042)
[Feather Key]

2E HZ7Y MMO065 P01 <5001 Cubic 002 RPMO02 PQO02
[Bolt Clamping] (BO6M05018) (BOSM04028) RPM004 PQO03

=M EF CP085 (52038)
[Shrink Fitting] CP120

3| CPOS5 (K2042)
[Feather Key]

2E HZY MMO085 XPO45 55003 Cubic 003 RPMO004 PQ004
[Bolt Clamping] (BO8MO06030) (B08M05032) RPM008 PQO07
LESEMZET CP120 (52543)
[Shrink Fitting] CP150
37|
[Feather Key]
EE HZY MM120 Cubic 006 RPMO008, 009,
[Bolt Clamping] (BO8M08037) XPO30 55006 (BO8M06043) 012, 015
SEHH AL CP120 (S2543)
[Shrink Fitting] CP150

7|
[Feather Key] CP120 (K2552)

2E HZ¥ MM120 XP090 Cubic 010
[Bolt Clamping] (B08MO0S037) |  (BOGMO8OS0) 55010 (808MOg054) | RPM012 015,023 PQo13

CPO50 (K1024)

CRP
05A /001

CP0O65 (K1431)

CRP002

CRP004

CRP0O08

CP120 (K2552)

CRPO15

PQO09

CRP020

+EEAZT
[Shrink Fitting] | CP1°0 (54062)

B
[Feather Key]

=E HZg MM150 XP180 55030 Cubic 020 RPMO023 PQO17
[Bolt Clamping] (BO8M10045) (BO6M10090) (B08M10070) RPMO035 PQO30

CP150 (K4073)

CRP040

SEEHET
[Shrink Fitting] CP150 (54062)
2|
[Feather Key]
EE HZY MM150 XP180 55030 Cubic 035 RPM044 PQ030
[Bolt Clamping] (BO8M10045) (BO6M10090) (BO8M10086) RPMO054 PQO40
SEEHZT
[Shrink Fitting]
A7
[Feather Key]

Z2E HzY Cubic 035 RPMO054 PQO50
[Bolt Clamping] XP500 55030 (BO8M10086) RPMO080 PQO60

SN EH
[Shrink Fitting]
B
[Feather Key]

EEER Cubic 050 RPMO080 PQO60
[Bolt Clamping] XP500 55060 (BOBM10130) RPM110 PQO90
SEIHEL
[Shrink Fitting]
B
[Feather Key]
ZE HZE
[Bolt Clamping]

CP150 (K4073)

CRP0O60

CRP080

CRP120

CRP180

PQ090

RPM110, 150, 200 PQ120

x MH| M87ts s18HMY £ EHEIE YAYZS AXHIZLICL [Please refer rating at a glance for actual available tangential force or torque range. ]
% 47| Be Z80|H, AFSXI] MAlof mat kst Z§0] 7HSEILICE [Listed combination is only reference. Unlimited combination is possible, depends on design.]
X I YTt Qe FRE TR FRE0| F7HE £ UBLCL MRARE EMZI0t0IX|H 2 2t

[In case of no pinion shape code on the list, it may need adaptor for installation. Please contact SEJINIGB for details.]




CRP[Clean Rack Pinion]

@ CRP 2|&x|4 [CRP External Dimensions] (mm)

be precise with (:m:)

CRPO5A &/ 9 A+
CRPO5A External Dimensions
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CRP[Clean Rack Pinion]

be precise with (:m:)

=8 =alk=d -

CRPOO1 &/ F A
CRPO0OO01 External Dimensions
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@ A5 743 [Performance experiments] > XML (QIX|) MUS(E5HX21) [Linear transmission (positioning) accuracy (with load)]
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£712] [Traveling range] : 0~2m
Her
X

v
O

> [Ambient temperature] : 20C

o
> ZXEH| [Measuring equipment] : 2|L|0{ YZH [Linear Encoder]

I P

0.04
- 1500N CW
Q.02 ====1800MN CCW
" - 2E00M CW
===aJE00N COW
=002 = 000N CW
-===4000N CCW
-0.04

> =™ Z1 [Results] : £0.03mm

o OLIO S|XCH| 28 2M0|ZH2| @ =X

~

ol St (RO Al 2XIZH0] SYYRIET AR 0[Uol US)
SottAstol 9ot YAEYE W Gls
FHQIt OIS,
2| 1 AlZ2IA gl H|AERIK| A|EH 2/ o Mol Al ) . ) .
j_":' 1. A=Y = lo‘ox‘ & _ :_LE' 2. =N « One revolution of pinion vs. linear motion of rack error measurements
Figure 1. Reliability & emergency impact test Figure 2. Accuracy test

No backlash (Error in direction change < error in the same direction).

Maintain the same poisoning accuracy under different load condition.
@ MU MH [Accuracy test] No accumulated error

Pose Ace 2-K7 TEEE p H™E [Absolute accuracy]
E: e > ZXH [Specimen model no,]
 — B I|LI%! [Pinion] : CRPO04-P-A-BO6MO05018 > HHEEHAUT (R51%2) [Repeatability (with load)]
- X7 o 2 [Rack] : CRP004-R-5-930 > ZEYH [Specimen model no]
} et iy .
. y 'r ! o > 0|&7{2| [Traveling range] : 5m I|L|®1 [Pinion] : CRPO60-P-A-BOSM10045
- £ b > SH2E [Ambient temperature] : 20°C & [Rack] : CRPO60-R-5-1040
— = > S| [Measuring equipment] @ 20|X E247 [Laser tracker] > 01742l [Traveling range] : 0~2m
B} 22X [Ambi : 201
e wem | > EXZAT}[Results] : £0,03mm > FU2& [Ambient temperature] : 20C
- > ZSXAH| [Measuring equipment] @ 2|LJ0f AIZH [Linear Encoder]
o QOO AETIE HURIRIE B, FHRA} QIS
» Measuring absolute positioning from arbitrary origin / No accumulated error 0.006
---des IB00N CW
0.004 - ’.. -
“a =<l==1500N CCW
0.002 f A e -
; | | ceodees 2500N CW
0 = X x.u
; hvarupth =mim = IE00N CCW
-0.002 —3 it
& -..).(-' 2 : ; =@ 4000N CW
-0.004 - g ";;'-*“'“"""i:'. N
-*--' =" S =-8~=4000N CCW
-0.006 —
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CRPI[Clean Rack Pinion]

ise wi GE RP[Clean Rack Pinion T )
be precise with (_-: _—-) CRP| ] be precise with (_-:m_:)

@ CRP MA 2 Ao47|M [CRP Selection & lifetime calculation]
: £0.005mm

- Jojo] SiR|of Tt B2 XY HU(IR| MBS 2
B4 QIS (HIHEA| 20| SULEEIT 2Kt 0lUiol /) 1 Vimis)
EafHat0) oot HEHUE M3t gls.
FXRR} S L4
« One revolution of pinion vs. linear motion of rack error measurements
No backlash (Error in direction change < error in the same direction).
Maintain the same repeatability under different load condition. ff-"‘fj
No accumulated error nod t 0
-
» H 1, OpEAI4(y) [Table 1. Friction coefficient (u)] > T 2, OF7I4(S) [Table 2. Safety factor (S;)]
> AS ¥ [Noise Levell
_ _ DEASSR™ 1.2~ 1
> ZHH [Specimen model no.] FENE [Roling contact] 0.005 ~ 0,02 ) [Operations without impact] 215
T|LA [Pinion] : CRPO04-P-A-BOEMO5018 HE2H [General operations] 15~2
_p_c_ HAE [Qfdi ~ _ ] .
24 [Rack] : CRPO04-R-5-930 0| D FE [Siding contact] 0.1~02 70| Ql= LS [Operations with impact] 2~3
> O|&4LE [Traveling velodity] : 5m/s
> ZH2E [Ambient temperature] : 20T Z [ i
'C , , , , 1, @MEE ALt 1. Linear mean speed calculation
> ZFAH| [Measuring equipment] : Of0|322E 31 HIAJHH|E [Micro phone & decibel meter] i )
TMEAR A S, = Chekde t, Acceleration distance: S, = Chakde t,
o S&EME AL S, =vxt, Constant speed distance: §, =vx#,
m 100
= ap N 1 S 1
ol L2 A S, = —xvxi, Deceleration distance: S, = —xvxt,
< 80 2 2
70 = _ S, +8,+58,
60 HaNaE AM v, =——F— Linear mean speed: y = 5, +5,+8,
50 ; L+, +t, " 1+t L
;g , . . : 2. BatHME AM 2. Tangential mean force calculation
4] 1 p 3 4 5 THEESE AL Fy =ma =mx(v/1) Load @ acc. period: F, =ma, =mx(v/t,)
ms -
UEFot AL Fy=ma, =mx(v/t;) Load @ dec. period: F,, =ma, =mx(v/t,)
OFESAAL F = yom-g- it CFeum-e
. TIJLOH BIHTE0 M2 M2 2 250N 285 AL PRI} Al F =u-m-g-cosf Friction load: F.=pu-m-g-cos@
Z0i| 2ot Hot AL F, =m-g-sing G _ .
) ) == or =+ o g Load for gravity: F, =m-g-siné
RE|, 2471, Y012, A0lZHI0l0! Sof oF ¢Bt A T8t e i o e
2US HE U F, External force: F,
« Noise is measured at each linear velocity when the pinion is driven to rotate 07|, ps DAL g= BIIAL 0= ALHD SLEYSE AJ0|2} where, pis friction coefficient, g is gravitational acceleration, 6 is
. . . . Hu 5 —0° =2iLl5 — le bet horizontal surf d moving direction (Ex. 6=0°
Including related-noise (e.g., noise caused from motor, LM guide, gearbox, cablevayor etc.) (0, ~BLY 25 1 6-0° SHLY 25 1 6-90°) argiebe Yveen thoh alsuriace an mowhg l|rec ‘9” ( X =0
when horizontal direction, §=90° when gravitational direction)
TSN HXEHME F =F, +(F, +F, +F)
Total force @ acc. period: F, =F,, +(F, + F, +F,)
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff SEA TAEME: F, =(F, +F, +F, ,
[ \‘ | e 2=(FrE R Total force @ constant speed period: F, =(F, + F, + F,)
l ‘ ZEA| MHBME: F, =(F, +F,+F)-F .
xS0 BN AN SHR(0IN, BERE FHA, ZYME, Keixle] S0 w2t Xol7t U 4 sttt 1 SR TR B2 v RO E Total force @ dec. period: Fy = (F, + F, + F)~F,
! U2 MBS, MYl 2ot YEE 7129 AIYEE HE 3H~|7| HFZLIC ! o 10 10 10
| | HEH A A _StlF[ +6|F[5 +4|F[3 ol o0 10 0
! ! oLL-dL" ‘I_' Fm_ . . 7[1‘F{‘3+t2‘F'2‘3+t3‘F;‘3
: : t+t, + 8 Tangential mean force:  F,, = 3 P
| X Each measurement values are based on practical measurement. | 12T
| | - m
| [t depends on related elements, ambient condition, assembly accuracy, workmanship and so on. | QPEHAHM AL F, = xS,(N) ) ) F
| o . | cosa Desired tangential mean force: F,, =—"—xS§  (N)
: The measurement value can be used as reference only. Please refer specifications on catalogue for selections. : e cos
| | 07N, F, BTN S, =0, a =gzt
; | where, o =Pressure angle, F,, =Tangential mean force, S , =Safety factor
{ ) QUEANASIE AL F, =F, xsina(N)
Desired radial mean load: F,, = F,,, xsina(N)
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CRPI[Clean Rack Pinion]

be precise with (:ﬂ:)

dm

&4 HzAdzto| WL H4 360rpmd o] gt
512 o HzUeto| mLI95|FA 120mpm The]
e 2| U= S A
o MY, FE7| XIXFEE S2 27 ERIEeEEL 2 A
> M o
> Q7N
2 (m) 200kg
MAE (v) 2m/s
7|'7EII._/—|':)\||7_I. (tp t}) 0.5sec
SEAZH(L) 4sec
QE &l (F) 100N
~En 2SS A0IZ() 0
ORI () 0.01 T13x
EHIIEE (g 9.81m/s?
OFHAIS (S,) 15(BE2N) H23x
1. 7

4, ZHO| 23t Fat AM:
F,=m-g-sind=200x9.81xsin0=0

5. 7HEAl THMHH:

F=F,+(F+F,+F,)=800+(19.62+0+100) =919.62N

r g

F,=F +F +F,=19.62+0+100=119.62N

g

3 :(E+Fg +F;)_Fa3
=(19.62+0+100) - 800 =-680.38N

8. g

li/ 1\F\3 +t2\F\s +t3\F\s
Fm
[
\/ 10 10

JE

05><919623 +4x119.623 +0.5%680.38°
05+4+0.5

3. Lifetime calculation 0
vG FG ?
| Lo
Vm de
V., = Linear mean speed (m/s),
F, = Tangential mean force (F),) X Safety factor (Sf) (N),

L, =

where,

= Rated linear speed (m/s),
F = Rated tangential force (N).

e Rated linear speed & rated tangential speed, refer the value
where pinion rpm 360, at ‘Rating at a glance’

* Permitted maximum desired tangential mean force should not
exceed the value where pinion rpm 120, at Rating at a glance’

® Linear bearing, and actuator supporting structure etc. should
bigger than desired radial mean load.

» Selection example
> Required data

Mass (m) 200kg

Linear speed (v) 2m/s

Acc./Dec. time (t,, t, 0.5sec

Constant speed time (t,) Asec

External force (F) 100N

Angle between horizon & motion (6) 0°

Friction coefficient () 0.01 Table 1
Gravitational acceleration (g) 9.81m/s?

Safety factor (S;) 1.5 (General)  Table 2

1. Acceleration:
a,=a, =v/t, =2/0.5=4m/s’

2. Acceleration load:
F,=F,=m-a, =200x4=800N

3. Frictional load:
F=p-m-g-cos8=0.01x200%x9.81xcos0=19.62N
4. Load for gravity
F,=m-g-sin@=200x9.81xsin0=0

5. Total tangential force @ acc. period:

F,=F, +(F, + F,+F,)=800+(19.62+0+100) = 919.62N

6. Total tangential force @ constant speed period:

F,=F +F,+F,=19.62+0+100=119.62N

7. Total tangential force @ dec. period:
Fy=(F,+F,+F)-F,
=(19.62+0+100)-800 =—-680.38N

8. Tangential mean force:

10 10 10
P L L R A LA RIS
" L+, +1,

10 10 10
_1{/0.5x919.62 3 +4x119.623 +0.5%x680.383
05+4+0.5
=507N

CRP|[Clean Rack Pinion]

9. Bol&E:
_S

be precise with (:ﬂ:)

+5,+5; 05+8+05

- =1.8m/s
t+t, +t, C0.5+4+0.5
10. 44
- 7}A] e
F 19.62
F =8 x——=15 9196 =1548.2N
’ cosao CoS
- RTHPH N
F,
F, =8, x—"—=15x 207 =853.5N
cosa COS

F,

Fdl
de

%

] ﬂr =

A

=F,, xsina=853.5xsin27=387.5N

£H CRP0O08 M7,

=1548.2N <2105N — CRPO0S 714588 M
=853.5N <868N — CRPO08 312N @1.92m/s

A

(i
10

F )3
L,0=10000xv—"x[—"]
Fm

Vi di

10

144 )3 = 11313hrs

=10000 x
(e

947
853.5

9. Linear mean speed :

S8 +8,+8;  05+8+0.5

= =1.8m/s
t,+t,+t; 0.5+4+0.5

10. Selection

- Desired tangential force:

F |5, 01962

cosa cos27

=1548.2N

Fy=8,x%

- Desired tangential mean force:

F
F, =8, x—" —15x Y _gs3sn
cosa cos27

- Desired radial mean load:

F, =F,, xsina=853.5xsin27 =387.5N

As a result, CRPO08 is selected.

F, =1548.2N <2105N - CRPO08 Max.acc./dec. tan. force
F,,=853.5N <868N — Permitted tan. force @1.92m/s

1. Lifetime calculation:

10
F )3

L10=10000><v—"><( ”J
F

v dm

m

10

— 10000 1.44 [947

1.8\ 8535

j3 =11313hrs
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CRP[Clean Rack Pinion] be precise with (:m} CRP|[Clean Rack Pinion] be precise with (:m}
1 [CRP general design & installation guideline]
= |"""—~_—'-"'l:-. ‘ \‘ L
oy » Secure the rack at rigid & straight surface L | |
| [
CRPE 7|70 2 Z2|HHAE HZ 0/612 SXIE £ e, Mz 2 The CRP can maintain zero mechanical clearance and requires e T 1 L ‘-| ] T =
OIZIAZ B3I SX[517] YaliMs YR AZ 0A0] AAE] X2 Kol proper system assembly accuracy. This assembly accuracy must | ‘ '_— ‘ } ‘ [ ' .
_ - B} remain relatively consistent over the entire run to obtain optimal
TE LR ot E5 AN AAY 852 E*Eém aliM TH0|= AJA ’ ’ = — e =

system performance. To achieve this it is crucial that the guiding
system be as parallel as possible to the CRP. The main consideration

it CRPE 7158t Bt 220 /010

|'OII

JH0l= AAELT}CRP AAZ0l Z2I0] 01 £ AlARIC] HABI0| & 7
2i0fl 2 Ut e oo =

lgE0) NS BEE 4 Qi O

is that the guiding system and the CRP system are rising or falling
at the same place in the run so the pinion assembly accuracy re-
mains within specifications. The best way to minimize the variance

@ > 0.03 A

=2 .2 _o . e . . . i L
between the guiding system and the CRP system is to machine their 0.03 A | <
AHID AHIO| RAIXIHS IO X = . . ) . . . o 4o
offAd CRP AIAEIEE LM A0 XS 2 Sl SAol 7t5ot mounting locations in a single machining operation. 0 "3’5 B T T !
= 20| ™ot Five sides of the CRP rack are reference surfaces. The side display- | |
CRP 20| 7|Z=C 530|c} D0 TA|E Ko} Qloj2 Motel Brim ing the model no., or ends that have been cut (not factory full or
© JjzEpi0| OS2 7[EHOR ARsIME Of St Do HAIE of half sections) are non-reference surfaces. The side displaying the ;
0 S1010] £SO} OF £[p] Olojo] HElmIS ao] 8 2E) model no. should not be mounted against the machine bed and cut il / 0.03 A
| 7ol AT ZE=0IA= € £, Yejol TR B £ 2T rack ends must be at the end of the run. -?f--"-"-?"""ff_ |

20| YIx|Gt=2 Z2sof Bt

soigkED < T\ TS =
& \

T2l 3, CRP AX| 0f [Figure 3. CRP installation examples]
@SS

[Sidé relerenoe chrfaca] » = i % - . S
| Sl ) 0a P \\"‘\\ > x| 4 » Installation guideline
f h~! o : e
| ¥ v = I | % ! B - L ) ) .
. if }l'r_ R \ { “r; P ,-' ’,,_&:_ ;i,-‘q? SN ‘-‘H‘x BB AE FASIOL =2 O%| HEE S 2H0| 02 S £|ASEH | Y5l In order to minimize backlash, obtain the highest positional ac-
[T\ uﬂ.pﬂ |l g~ L ) S ‘\\ CRP AJAEI2 Z440] 2 oA 23! 301l EAIE St 61K 7+8= curacy, and minimize wear on the rack, the CRP system must be
== s \ | < Sl =y ti"ﬁ; S \ i i installed on a rigid, straight, flat mounting surface with the toler-
A ; Hﬂd@ A ey - Cr | ~ H012.01] Z25[010F BiCH, ances shown in below Figure 3.
o [ x _ _ : :
{0 MZ’ = 4| |f P "—"ﬁ,} = Z|M0| CRP EME Lfi7| YaiAf= offe) =S BHESHOF Si, The following requirements must be met to ensure proper CRP op-
[ - = ) e, -
> eI M (IENOT AENIN) S(=» B P RIS eration
817 |EMOE NEET A ¢ LAl - 1l ) o _
! [Model no. displaying surface | No refarence] LI Sl A f T2 *.:_-’I--.“‘ @ 2 MX| 7|Z=HI 58 HEI=E 7121 7I5Ho| 2M Ho{=E MR @ Mount a linear guide rail on a surface parallel to the CRP rack
HIE S TER = ndll S, _" | ¥ W Bl mounting surface with the same flatness as the rack mounting
Bottom refetenics surtace] = =1 F1
| 81273 [Alignment tool] =i ¢ @ T NEEE R3] diriiiel 2 Uil BH=E 003mm 0] suriece
e — ignme o0 g I » o v @ The pinion shaft must be parallel (0.03 mm) to the rack mount-
- 4 SHOF B0, mL|OY ALZES} 2 TH=90° + 0.1° OJU . .
N e . =2 SIRIol0F i, LR AL e g AE 90 £ 0.1° Ol ing surface opposite the rack teeth and the angle between the
> =7l W X » Multiple rack I} g2 Bir} . o e
= el pinion shaft and the face of the rack must be 90° £0.1°.
71 =Ei712|2 BEsl| Qs 2410 S HZE A Q1F ainto| ] When joining multiple sections of rack it is recommended that the @ Tt AFZE = 240 71049} m|LIot 2247t Tl 2K FES KXl @ The pinion shaft must be supported adequately to ensure full
2|2 MBS UE7| YA BIEA| SAOIM HIZsls o1Z &2 Af alignment tool should be used whenever possible. 5t A QlC2 X[X|E[0{0} Bir} contact of the pinion rollers along the face of rack teeth.
AL = The alignment tool can be clamped or bolted in place by placing the B : :
23fot it _ - o _ @ The rack must sit on a step at least one half the width of the
o ) B N alignment tool in position across the rack joint and laying a flat steel @ A2 SHF YT FAsh 2l FHOf 2t 0[40| XIX|=/0{0F it} =
HA X|7= 2ol oA B8 AX|=2 YR|NZI O HAXFE 2ER , , _ rack for proper support. The rack should not be supported by
4 HI[S A O] | - 124 bar across the pins and clamping against the steel bar. EE MASHE AUOZ X|X[5k= 2010} 5h, T AX[= RG] & fasteners alone. Pinning the rack to its mounting surface is not
A5 =HeHO|st A O|lO 10 R Ol =X 2 XMzdst S ’ .
HigotA L 22EE - U, H0| 2B=0] U= Se0IES et = If clamping is not possible then the alignment tool can be manually Lt ded
S20|ES S=Teit, seated across the rack joint while pressing the pins forcefully into = recommendec.
_i o E:. ._j ° 1= a= A - J o " ’ . .p ! ® 710|= AAEIT} 2Ho| RERHS 90" 2 SX[5HO} SiCh ® Systems may be mounted at any angle as long as the rack, guid-
U] E7sS 42 MO XF Ao HE X7E 502 LURIAA the rack teeth. When the adjoining rack section is properly spaced, = M=o E SE o Y E T = . ‘ . . '
ZEY 4 Qlom, Qi 2ol iZo| HiZ =i T X0l 2I2 Ttst no movement should be felt when alternately pushing down on op- g systoem and mounting surface remain parallel with the shaft
Hate 24| 2xI0l0| 9ic} posite ends of the alignment tool. at a 90° angle from the rack.
T o7 RTE XUA| 7| Sl uS XM 2E2 AR Note Lightly c\ampihg down thela\ignment tool is thle recommend-
S AZO0E IRAF K25l HO 20| o1z Bl 9| ed metth., uswgg thz (k;:l;mg or mangallly sleatmg procejures b 2| HEHT > Natural flatness of rack
~ may result in reduce system positional accuracy and cu-
HEQ =™ @xp7h & 4 It mulative error when crossing rack joints. Mi| 7 AEfoIMQ] 2 M= ChSo| 2l 24t 0] M= 2Hol 2l0] & Natural flatness of CRP rack alone, before installation, is shown in
Dios | © xxs N , o , _ e = ol A o] A e ol below figure. This flatness depends on length, thickness, model
Se/Hel & Ao URS MRYRE o IR BS HAi, Refer ‘Additional rack installations’ section for further information. A, B SOl Tat Tid XI0PE QI 4 et AT By HeiLo] 2 and 50 on. This deformation can be restored 1o original accuracy
e = ztoz =X x| o] ol Eajo] UEE 23 & 9jonz :
p 2io| Zlo| » Rack modification . HAF T} _f' o':'r o TE ZT ;Tr MaH by proper installation. Therefore, this value can use as reference
, ATZt0 20 TR4BICH CHob XIGIAIEHO| HH0| E2F5t S CHE 2hX|x . . A .
B2 210[5i0} BS 20| TQE 22 MoK ARSt A oJrt AKO| Al CRPrack can be cut, if it is necessary. Cutting should be start from the —u HERIC TR XfTeEhel | 2T 37 HE A only. However, it is possible to occurring permanent deformation
HT— — = 2 OT 2L o= M Lo = 5 = = =
HIZ X238 22 AFRXF Q0| mlat 2 ot B 72 712F Ho| 7h2 bottom reference surface of rack. iGB can provide additional tapped, o A8H0| REE + S0 FOIS 29, Sol PR MM & without proper storing. Do not store the rack vertically or hang
o S en e e TeEmETe T ° untapped or countersunk holes in the side or bottom of the rack or ESIALE o] YRR MM Eei M= Of=|n, HESH HIHH S0il on part of rack only. It must store flat floor with entire rack length
= 7tss6t] . . - L
gd= Jtsoit, cut the rack to a specific length for an additional charge. SlA 225Hof st support to maintain natural flatness.
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CRP[Clean Rack Pinion] CRP|[Clean Rack Pinion]

be precise with cm:} be precise with Cﬁﬁﬁ}

4, MAFEO| HxIAZ] 5 THE0|ZEE 0] 4. Apply mounting bolts, lightly secure the first rack length to
25104 71HA TS 5. o) L Zmm =208 the mounting surface and clamp it with additional thick steel
B _ plate to protect the rack teeth by distributing the clamp load
of0] =] Bi= |z 2int & 2E0[8E 8 over several teeth. Make sure the clamps are close to each bolt
f= oo F2= 20 UEE RE as they are tightened to ensure full rack to mounting surface
ST Ajo|of BHEA| £77 2Ho| ARHRE contact. See Figure 6. Hexa-socket head cap screws are recom-

mended for maximum pinion shoulder clearance. Make sure the
side of the rack with the model number on it is not against the
mounting surface.

& 4, XHAME] 28 HE 7|2 4 [Figure 4. CRP rack natural flatness of before installation] L, 3 e ;
> 2 Mx| » RACK INSTALLATION S =% = I RE Y Pt P
_ i _ ) . o e . 'I;". _:‘-—"‘- h S, = | Bl sdtgonig b . 4 :’\ oy == /.-"
CRP 2t 2l ofe] HR|He 13 30f MAE HA=E RX[otci0F 5t The mounting surface for both the rack and the linear guiding rf',;/ = e U -
- oL . . e e ‘ T

O, O] WAHTZ OX[o}7| Qaf 2Dt XIMH0{2 Mx|HO| EA| 7120| B system must be parallel within the specifications shown in Figure “a\_ e T (G
Sich st oix| SRl Sof Mk M aro 2| Askaty| O o 3. This parallelism requirement is best achieved by machining the L [ T
3 S e p=tdl 2 2212 FASIE 5 . . . . o 5 e
oIC 81 BiX], 22 SO B0l 12 715 2YE Fbslo| 2ol mounting locations for both the guiding system and rack in the P y
9| X[xl= =H E= 012HE &6te=2 MX[ok= 0] di=liTt same machining operation. 1 li
2H0| HH0| 7[KIE0] Y= Tt AFRX} Q10 MEtHe 7| =mHoz AIRE iGB recommends orienting the rack teeth downward or to the side ~ / =
A olomE B TAHO| QLS SHEITE AlXIsor 210 AISXH 010 so it minimizes the possibility of debris collecting on the teeth and e ! o v
T YOO ST HA0] 252 ol IAIoHOF 51, ARSAH Yel causing meshing interference. The model number displaying surface / 5 e iy gt
HOH2 GIEA| 7159 SHEA0]| AX[oH0d, TLXI0| AFZXt Qo] HE and arbitrary cut surface cannot be used as reference surface. And b 15__:;_,,«-‘ “’ J"
BOZ X|LI7 K| T2 AX[5H0} SiCt any rack ends that have been cut must be located at the end of the ] )

216, 2 HISkR| 7 1RH = 7K & 7. 2 AL [Figure 7. Rack verification]

run; the pinion must not cross cut rack ends.
5. Tighten the mounting bolts on the first rack alternately and in-
crementally 25%, 50%, then fully torque, working from the center

5, AAE A 2ol

Rack installation sequence SHORTH & BEO2 B 3 pENEEIe

Mark the location of the high point in the mounting surface the
rack bottom sits on.

throughout the entire rack section as shown in Figure 7. If the

o] Mxl= Chgel &=AME MEL - B
- _E o . 25%, 50% w2 YZS HZ0} 71HA X 2%t = 2o MIEE (FH
1, 20| Mx|HI} 20| HZ MES SOISICH E3| 20| Ax|Hof 249 1. Ensure that the mounting surface and rack are completely clean, B i ST of the rack towards the ends. Refer to Table 3 for recommended
free of burrs, or anything that could interfere with full contact = HIETH) 7S 39 HYNZEIR THs| MZsit, tightening torques
YEES oS o U= 012 E= AT 7ISH{EE 240l60F Sict . L '
with the mounting surfaces.
6, KEiT| 20| DS ARIBEE Citks| HZst 5, 21| 0| B =0| mx} 6. Once the rack mounting bolts are fully torqued, verify tooth peak
2. AN o> @19 Z2{0|E0| 22 52 20| Co|Y A|0|XIZ HAS|D i idi i ial indi ] __' - is less than 0. he rack f -
AM HI0iE /2] Z2/0|E0] t 20| Cto| AO|XIE &AfetL, 2 W|th the guiding system in place mount a dial md\catgr on the 7003 (e I & 7 EBH0] 0] BXpF 0.05mm) O[Lio] variance is less than 0.03mm (or the rac bottqm reference sur
0|2 285102 2X0|HA| 20| AX|E & HO| XIZHz o} Har 2 carriage and measure the perpendicularity and parallelism vari- B o o = L . face peak variance less than 0.05mm) by placing a dial indica-
A — wiol Lol Q== SIolSict mat 2o ance on the two rack mounting surfaces by moving the carriage A1, 28 72 20| Ti0|Z AO[X| HI0]AS 0[S0l Dot Lol tor on the movable carriage with the indicator tip on the tooth
=XN5 sy == 296 o] - =
o101 ZISRH008 mm) B L0H RL=XIS BTG, E21, 40 down the run and monitoring the dial indicator readings. Verify AAOIXIE 0] B B2 E= 2ol HiL 7|ZHo| /XINZI & Holge peaks. (or the rack bottom reference surface) Measure the tooth
HI AR 7|[23H0| QFEE TO| HAES HAJBICY, they meet specified tolerance of 0.03 mm as shown in Figure 5. OIS313I 2 20| FFZ ZiA3ict peak variance (or the rack bottom reference surface) at points
oF

tooth peak variance (or rack bottom reference surface) is out

h ..."I. u
. vy 'I
4. |

T2 5, 28 MX| [Figure 5. Rack installation]

shimmed as required throughout the rest of the run to bring the
rack tooth peak variance into recommended tolerance (0.03mm)
relative to the first rack section.

Blof, 2 Ax{piol 73 HEIt A BXE Yol 22, Aol BA7|E
Tt 7IZ2 0] ZAH A0[0f (Shim) RS 4alisoF BICt. 0f [, 24
MRHO HAEE 7IEC R TA| HAH0| tfeh 27toks F=E M
SHE2 Al(Shim) KIS H0FSIE, 1%} 2 ot ofLa 7155t Bt
L2 B0l 2 AShin) ZIS S 20| BRlsict
EE[Bolt] Class 10.9~12.9 (Zt%:Nm)
& 4F B LR0E
[Material] [Steel] [Cast Iron] [Aluminum]
M6 15 8 5
M8 37 20 13
= E M10 73 40 26
P! 128 70 45
MS | wmig 204 12 71
M16 318 175 m
M20 622 342 218

~| 2HE T A|SF AFALK =] SENED PNrel S N - . .
3 R Emf S HARH SMEHMTE SXIS AR, 0 20| 22 F0| HA{EE= PE of recommended tolerances and the mounting surface was in

e SES A MShimS 0185t & XXt 0[Z9| =0| HXx} 3. Start rack installation at the high point in the mounting sur- Mx|El 2HS 2EH5H0 AEHO| 0|28, B S ME HEE KatE 4 Q) recommended tolerances, then dismount the rack and inspect

7} ABI 27 Ao E ZHE R21234 (0.03mm) 0|LI0] S0i9 face the rack bottom sits on. Additional sections of rack will be L Q0[S Ty 30I5iC} for dirt, burs, or anything that would prevent proper rack to

mounting surface seating.

If the mounting surface is out of recommended tolerances, then
shimming between the rack bottom reference surface and the
mounting surface will be required. Locate the high point within
the rack section and shim all other points to meet recommended
tolerances. When shimming, it is preferred to support the rack
as much as possible, not just short pieces near mounting bolts.

EE[Bolt] Class 6.9~8.8 (£:Nm)
XA PAE= =] L20E
[Material] [Steel] [Cast Iron] [Aluminum]

M6 10 6 4

M8 25 14 9
~ E M10 51 28 18
R 89 49 31
Wa | wg 142 78 50

M16 222 122 78

M20 435 239 152

H 3 EAHZEZ [Table 3. Recommended tightening torque]
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CRP[Clean Rack Pinion] be precise with = CRP[Clean Rack Pinion] be precise with —
: GGB) : GeB)
Ol & Hmf 24 StrHo, = HHaf 240] 7|Z=HE 7. Butt the second rack segment against the first fully secured rack p OjL|Ho| Mx| @3 XA » Pinion installation requirements
Ho| RAR 2EEE 0|2510] S J1HA 10X i i it wi i - = - =
| ce = 83101 %2 _hJ“ =S o tbe mounting Surfac§ and lightly secure.\t Wlthv fa.st.emers with O 758t of 157|9) £8% XIXHIE 7171010 HX[5tH 225 Pinion should be mounted as close to a shaft supporting bearing as
RIRIHOI| URI0| E|HA 20| A LIALR} serviceable thread locking compound applied so it is in full con- RRl ST ERIE0| RRsH U7 5152 2|AskH0F SiCt ible to minimize shaft deflecti dial load
HEINE S0 A26H= B 51ES F|ASE0F Bitt ossible to minimize shaft deflection, radial load.
LHo M= 2 S2IY 4 UEE JAIZ Z0IC} tact with the mounting surface but still moveable within the rack e 8 of&S 22 P . .
mounting hole tolerances 0| AMR5l= B SEE(EE ZIM H0Rl £} &R FE)2 S Al Exerted radial load to actuator output shaft (or add on linear bear-
TS 20| o1z Holy) 12 8t 20| HIHAIRE oz jat Aot ing load) can be calculated by using equation below;
SYIE 0|8 TFoltt. o] o, EHZY 2= 20| =412 XHo| 8. Clamp the alignment tool between the two racks utilizing the 7 = F.sing F = F..sinf
_ _ i A o = F,.sin = F.-sin
SAE 2 QIEE AT SHI AO[0f| BIEA| F72 27 HTS two adiacent tooth roots of each rack while being careful not to g ! ! g
SICHOF Sl, M=ot elo = SHLIGH| LS ool nieot Sy damage the rack or alignment tool as shown in Figure 8. When
2 X[H &4 SO QI5l0] JSKiotE FLLIC SHIR 2oLt ¢iZ clamp it, placing additional thick steel plate over all 4 pins in 07|M, F.2 gtaees, Foe A A&ske Hold, 0 = oy where, F, is radial load, F,is actual tangential force, 6 is maximum
77t A S20IX] 22 HEH SEoitt between alignment tool and clamp, to protect the rack teeth by olct pressure angle.
distributing the clamp load over several teeth. Do not apply ex- CRP X22 of8t 715712 MXNSt [= 3 E380f 0lLj2} Al7|9] Alo When selecting actuator for CRP not only ‘Output torque’ but also
cessive force clamp the alignment tool. Lightly clamp it until rack 2 JAME BIZI5IES Tis0F B} 5 CiES0| HS TmLIot0| Ot X| Applicable radial load” has to be considered. Also, in most of ap-
i O [ ——l o — O -
or clamp itself is not move easily is enough. ) plication, pinion cannot be supported both ends, therefore, this

radial load can be exerted into actuator output support bearing

9. Tighten the mounting bolts on the second rack alternately and as a tilting moment with actuator output bearing support span.

) o ore . EEN-IE RS 20| X{Z HES 2uksin Xl 0| 2
incrementally 25%, 50%, then fully torque, working from the center =55 = SSSA 0SS AEf IS ek, 0l A8 S0l This tilting moment may cause tilting deflection of actuator output
of the rack towards the ends. Refer to Table 3 for recommended CiotH, mLA0| HORRE S5 4 QUCL shaft. This tilting deflection may cause poor engagement of CRP
tightening torques. pinion and rack.
A240| CRP A5 S SRk A 248 2= 75719 AIR0| 7Y
10. Carefully remove the alignment tool. TOE} 3 5 ) . L
/ g H, Bt MY Zde O AezRH 78 4 Qlth To obtain maximum performance of CRP it is recommended that se-
. . . lect actuator with tilting rigidity (or stiffness) specifications. Desired
11. Starting on the first rack perform the tooth peak variance check A g‘ Q‘J 4 o >‘ pA .
and extend it to the second rack as covered in step 6. If the tooth 25| HEZHE tilting rigidity can be calculated by using following equation;
peak variance on the second rack is out of recommended toler- > HIASIE A3 (m) X BHEEIEE5IE(N)
9 MEE & ances shim it to match the first rack. Actuator tilting rigidity
25%, 50% =22 L . S o 2Radial load distance(m) x Radial load(N)
o HigE) o 12. Repeat Steps 7 through 11 for any additional rack sections. Al- 7719 ME olE(Es ZHESE) N HAUGIE 80| S2otHets
4 f T
ways reference the runout of additional rack sections against the M 20| BEHE A A2 w2t TjL0] S5 2 9lon, 0
10, HZx|2E RTAAZA mofLHCt first. 42 CRPY| 4 A ML S0 UGS 0|F 4= , Even though tilting moment load and radial load of actuator is suf-
A=7|0| EBEL T 49| ASS OHEF0F BiCH ficient, if tilting rigidity is not clear, then it is possible to have a
1. 5 Ui S 26| DM 2, oM 69| s, A B oA = H poor engagement between pinion and rack, depends on operating
T 7EX| 2HEfSH0] Aotct ot S HHal 2o MAREO| HE MR 5 O)UQIDH DL TEE2 JK=3t 5t T=AL off Adx|aHof Bich mL|oto] ™ condition. In this case, it may reduce the performance of CRP, such
Z12 L 42 & Bl 2H7t QxS Al(Qhim) RtHL ASHS i ifeti
AE Hold 42, A iy et UX[GI=E A(Shim) ZRS =3It A2 0| M=t D2X| 2o SHHLE B E LA F = #2I0] as noise, lifetime, and accuracy etc.
o A==y = Actuator output shaft specifications should satisfy requirement in
Zl Aol Eg| AxT c] 7 0| MR0| TRt AL X=X
12. 5 74 0[A0] 242 MR[E ZRE= 90| 7~11 £AZ BESITE of ST SOl TS AEOPS) S HS0 Hag STE S Table 4.
BA B T 242 71202 ZENE)S 24l HES AEst= A0 2

Pinion and actuator shaft rotary axis must align as close as possible.
LS =79 SS=0| Ax|et = CH0|Y Al0|X|E 0|25t m|L|Yiz L . )

IS 75710 S=4501 2Alet 2, HOIZ AOIXIS 0I8ofof TiLI2tat Eccentric alignment of pinion cause poor accuracy. In case of shrink
57| 2850 SAE, F= S58 s T A| Zasf{of oict Tl

re

fitting, between actuator output shaft and CRP pinion, self-centered

8 i'—)t@- 1—$—|X|_ O|g% §—|xlj)\|7|§)\-|, H_‘I_|OJ_Q| %_'er Ol'lll H"I-'Ol_-l—q‘ 7—||.7—\)‘ p(oduc‘[s are recommended'
Of HOJ AAPE FHSE7F( 0.03mm’ O|LHRIX| SHISICY,
After install the pinion on the actuator output shaft, it is necessary
— to check the runout of pinion. Pinion must rotate at least one revo-
R 552
[Circularity] [Runout] lution, and ensure peak value of each pin (not pinion frame) remain
= S VIEHR :
= 3 + within <0.03mm’.
e el {0.02mm ( £0.01mm
BEZ 34
+
[ (0.02mm ( £0.01mm

"4 787 285 7MY
[Table 4. Desired actuator specifications]
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CRPI[Clean Rack Pinion]

be precise with cm:)

» Pinion and rack engagement

3t Figure 9 shows how to adjust CRP pinion and rack engagement dis-
tance. Place the pinion as only one pin on pinion locate at deden-
dum (root) of rack tooth. Gently press the pinion (approximately

SONSKg) Bi=e2 7R TS 2 RA, 2 XIRie ILICt 50N or 5kg), then pinion and rack engagement distance become
274217} 0.005~0015mm O[Lol] BF2=S 22 -+ GIH. 22 0.005~0.015mm. If two pin of pinion locate at dedendum (root) of
| =247t Off2] ol IxIeh SEfof o] Zeke X rack tooth, which is shown in right side of Figure 8, it may damage
QIE X|X| LES(RIMHF)9] 7o 2 the teeth and (or) linear quide, by interference. CRP has patented
SICH CRPE =2 X8 MEST 28 2|19 & tooth profile, which allow easier assembly and high teeth contact

5 X[BS ARl 9J0f A4 245t EM ratio to obtain maximum performance.

The CRP system requires a mechanism to achieve proper system as-

sembly accuracy. The recommended method is to mount the iGB
CRPO| BUEE R3] e SEet Z24E| ZBS Yot PSR

TEE9 AP 2ol

servo drive system on a sliding bracket that has an adjustment to

= push it into the rack. Another possible adjusting pinion location
s Y2 DU S2told EaBlo] 225t 2E2 Woire method utilizes a bracket with eccentric mounting slot pattern.
HOICH CF2 7ES8 XA U Qx| ZAX HHHS MAl XExt &2 THE| & General design concept for pinion installation, which allows teeth
= [ o o = T =20 odL O o1 2N —
2212 0|23ICH 12 9= ML JK=3t Al o2 712ks| BAiEH Z0|ct engagement adiustment shows in Figure 9. Spring loaded locating
AZ2| Sof OJ3t TLO1O] 24 W wEie Ama] Blo| o3t E7} 22| pinion mechanisms shall not be used since the spring force required
— O O —l =l = - odi, ———o O —l T =
_ ) to counteract the extra separation forces in between pinion and
LIS 2ol M 22A7]2ls &9 Qlaf DL LIRS LIS HIoE +F R o
] o rack, and would cause a reduction in pinion needle bearing life and
HEW AS 71 52 0I1RE FHLX| ¢=th

increase system noise.

CRP(O) ) QLFIP[J-LII

a2 0. £+912 ZEES fle oo ol

[Figure 9. Pinion positioning for assembly]

Z2AX|[Elongated Slots] HAAX|[Eccentric Slots] AAX|[Shimming]

\\\

— =8 EE [Pressing bolt]

— = H4[Eccentric] N8 [Shim]

J2110. 28|72| 2&0| 7ks6t oju e Ax| off [Figure 10. Pinion installation examples for teeth engagement adjustment]

CRP|[Clean Rack Pinion]
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be precise with (j'inf:)

» Lubrication

Under most circumstances, the CRP system requires (minimized) pe-
riodic lubrication for anti-corrosion. (Standard CRP rack has ‘gal-
vanic treatment for initial moderate corrosion resistance.) In spe-
cial cases, CRP can be operated lubrication free on request, if the
maximum speed does not exceed Tm/sec (Maximum speed 2m/sec,
depends on load conditions an applications).

Typically this will involve dirty environments where contaminates will
be attracted/stick to the lubricant on the rack creating mechani-
cal interference or an abrasive paste that can accelerate wear. (In
this case consider alternative linear motion solution from iGB, so
called BRP. which has dust resistance characteristics. If you have
an application with any of these characteristic consult iGB.) Oth-
er applications where no rack lubrication may be beneficial include
food processing, clean rooms, coating, and others where low parti-
cle emissions are desirable. If the CRP system is operated lubrication
free there may be some reduction in life which could vary depending
on the applications. CRP system needs lubrication mainly for an-
ti-corrosion. iGB recommend that CRP should have periodic lubri-
cation for anti-corrosion. Consult iGB for more information regard-
ing alternative lubrication options or lubrication-free applications.

» Shield

Avoid mounting the rack teeth up since debris could collect on the
rack and interfere with the meshing of the CRP system. If the teeth
must be mounted up, shield the CRP system from debris or install an
air knife just ahead of the pinion or consider iGB BRP system.

» Remarks

» Make sure that the machine bed and guiding system are rigid enough
to prevent deflection that will affect CRP system assembly accuracy.
e The bottom of the rack and one side must be supported by a
step in the machine bed at least half the rack thickness. The rack
should not be supported only by fasteners or pins.
Over long distances a single piece machine bed will become im-
practical requiring a segmented bed. When installing the guiding
system and the CRP rack, their joints should not be located near
the machine bed joints but span them as much as possible.
The CRP system generates a separation force between the pinion
and rack. Make sure this is accounted for when selecting the guid-
ing system. Refer ‘Pinion installation requirement’ section.
» Do not use the CRP system in environments with temperatures
outside of a -5~40C range, or with wide temperature variations
since thermal expansion can affect the assembly accuracy and
meshing of the system. If you have an application with any of these
characteristics consult iGB.
On request CRP systems made out of stainless steel, on request
(with the exception of the pinion rollers that consist of bearing
grade steel, and pinion housing with aluminum alloy as an op-
tion), and will have moderate corrosion resistance. Pinion roller
corrosion will lead to pinion needle bearing damage and then sys-
tem failure. Always protect the pinion from adverse conditions. iGB
makes no claims for CRP corrosion resistance in any applications.
iGB can provide additional tapped, untapped or countersunk holes
in the side or bottom of the rack or cut the rack to a specific
length for an additional charge.
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CGE[Clean Gearing External]

be precise with (zm:)

CGE[Clean Gearing External]

be precise with (:m:)

@ CGE Mzat [Clean Gearing External series ratings at a glance] @ Clean Gearing External @AI®A| [Clean Gearing External Ordering Information]
TJL{Qd ApQE CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP
[Pinion Specifications] 05A 001 002 004 008 015 020 040 060 080 120 180 QIx|x} CGE OOO - S - 0o - 0Oo™
Sl=3
;*'afé:_li 600rpm [510rpm] 22 | 53 | 1 | 21 | 31 | 57 | & | 5 | 23 | 38 | 1453 | -
[Perr;ittle_d—r 480rpm [420rpm] Nm 2.3 5.6 12 22 33 61 88 155 238 351 483 [894] —_
torque ve.|360r0m 25 | 6 | B | 24 | 3% | 66 | % | 19 | 259 | 382 | 507 | 936 R CRR OO0 - P - (A5 - DOOOO
Pinion rpm] | 240rBm 28 | 69 | 14 | 26 | 40 | 75 | 108 | 191 | 293 | 431 | 595 | 1057 [Pinion] ©) ®) ® @
120rpm 35 85 15 27 55 100 | 150 | 270 | 400 | 530 | 800 | 1200
A RES 34 [Model Name]: Clean Gearing External / Clean Rack Pinion
HHo 55185 Nm 5 10 20 40 30 150 | 200 | 400 | 600 | 800 | 1200 | 1800 e
[Maximum acc./dec. torque] ® & [Model Number]: CRP m|LX Z|Ch7tL4ASZE T [CRP pinion maximum acc./dec. torque]
=518 2IHES (HI&HXI) == . N
Nm 10 20 40 80 160 300 | 400 | 800 | 1200 | 1600 | 2400 | 3600 ® QX|X} [External Ring Gear]: Zt<:H|[Ratio]
[Peak torque (E-stop)] - o ‘ _
X|2/Z [Pitch circle diameter] mm | 31 | 38 | 47 | 57 | 76 | 9 | 14 | 133 | 152 | 171 | 190 | 228 I|L|¢d [Pinion]: Z#ZE [Material]
AP A20|5 [Aluminum] x10% | 03 | 067 | 156 | 423 | 115 | 327 | 748 | 1606 | 3075 | 671 | 9935 | 2626 A L0l (Alummum) Z2E HZ& [Bolt clampingd]
[Inertia]3) E"ijo" [Steel] kgm2 0.52 1.16 2.71 7.08 20.5 57.6 125 2747 537.3 1043 1748 4690 S E.ji (S‘teel) = % |71;_l EEE %@)‘I | I_‘{‘g_ [Sh(mk ﬂ‘tt‘mg or Fea‘the’f keyway}
PSS 220|F [Aluminum] 0.12 0.2 0.3 0.56 0.9 1.6 2.7 4.2 6.3 10.6 13 23.8 -
=k} 2T & St
[Mass]? E1A 2 [Steel] 9 102 [ 04 [os | | s | 34 | 53| sa | 8 | 13 | 241 | 55 @ R[BAE “”d'cat'onl ‘ - .
E£2 £ [No. of roller] rollers | 10 10 12 12 12 12 172 [P 12 B 12 2 QIX|X} [External Ring Gear]: T|L{A1} IX|xtQ| £417{2] [Center distance between pinion and external ring gear]
2E [Module] mm 3.1 38 | 392 | 475 | 633 | 792 | 95 1M1 | 127 | 1425|1583 | 19 T|L|® [Pinion] : DU HMTE E= X1 24 7| [Pinion shape code or applied gearbox]
AEYY deg. 24 23 20 20 20 20 20 20 20 20 20 20 X L SMNTEE Of2HE RRSHIAIR, [Please refer below table for Pinion shape code.]
[Max. tooth contact pressure angle] % X1 2047101 4S5te TILIPIS) MR U MEAAS GHZ0IOIXIR 29 BRI,
KA [] ifati icld
7|ZLHY [Lifetime basis]¥ (L) hrs. | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 [in case of ‘applied gearbox’, please contact SEINIGB for availability and detail dimensions.]
. ] & H [Model]
QAR|R ALY U&H| = == Ex.) CRPO08-R-S-1000, CRP004-P-A-BO6M05018, CRP002-P-S-K 1431, CRP002-P-5-51023, CRP002-P-A-MM065
[External Ring Gear Spec] Ratioi] | [Unit] | CGE | CGE | CGE [ CGE | CGE | CGE | CGE | CGE | CGE | CGE | CGE [ CGE
05A 001 002 004 008 015 020 040 060 080 120 180
HAZES 2 [180rpm] s | 12 | 6 | 48 | 72 | 132 ] 192 | 338 | 518 | 764 | 1054 | 1872 ® CRP O £ [CRP Pinion Shape Code]
[Rated output torque) L1 &t 2 $AFE [Pinion Model Number & Shape Code]
Pty 3 [120rpm] 75 18 39 72 108 | 198 | 288 | 507 | 777 | 1146 | 1581 = m/Lof ini d BY X Toi= p
7) HASHL TS E MLIgd [Standard Pinion] 05A/001 | CRPOO02 | CRPOO4 | CRPOOS | CRPO15 | CRPO20 | CRPO40 | CRPOGO | CRPOBO | CRP120 | CRP180
=(I|LI1&|H= 360rpm/ 4 [90rpm] 10 24 52 9% | 144 | 264 | 384 | 676 | 1036 D1 2% 31 83 48 55 68 76 86 9% 116
N | DT
242 e graiLic ° 5 [72rpm] 125 | 30 65 120 | 180 | 330 | 480 ez 23 2 38 43 20 62 70 85 % 115
OjL| 1 3|F4 720rpm O]42 = 5
it i 2 T 5 03] x5 47 57 76 95 114 133 152 171 190 228
EMZION0IXIHIZ 2OlHILICEL | 6 [60rpm]| Nm | 15 | 36 | 78 | 144 | 216 | 3% T £ [oa] ®5- . - ol Tl el sl T P E -
) 7 [51rpm] 175 | 4 91 163 | 252 = = [D5] ®=8 31 33 49 60 75 36 97 116 123 146
[Note; @ Rated output L T £los] 238 |glo|g| 1 glo 35|l n|glwo|glelg s |8l s |2
Zggfdr{/(zr;g?ﬁﬁig 8 [45rpm] 20 | 48 | 104 ) 192 | 288 : 0| 2Ez |S[2|a[2 |8 m |8 |5 |33 | X358 3 |8 30 |53
contgct SEJINIGB for pinion 9 [40rpm] 225 A 1 216 { [- ! | %ru |12 E%E % % 4l “ o 60 645 6 & %
coeed hiaher than 72p0r ] | - TEN =R 1.5 135 135 17 65| |205 245 245 305 445
peed g pmJ | 10 [36rpm] 25 | 60 | 130 | 240 a1 i + (] 5& 18 21 24 27 31 36 41 46 56 60
2 10 20 40 80 160 300 400 800 1200 | 1600 | 2400 | 3600 : I & 4 . - . - - - - - "
3 15 30 60 120 240 450 600 1200 | 1800 | 2400 | 3600 | l | |
4 20 40 80 160 320 600 800 1600 | 2400 ! | | | D1 | _ 22 30 30 35 35 52 52 76 76 120
71 AA5RET 5 25 50 100 | 200 | 400 | 750 | 1000 i | D2 | & 14 20 20 % 25 40 40 55 55 85
[Maximum 6 Nm | 30 | 60 | 120 | 240 | 480 | 900 I | = B3] 5 4 >/ 6 % naj s 152 i 190 228
acc./dec. torquel 7 3 70 10 1 380 | 560 L € [pa S 62 75 97 120 144 166 188 216 238 280
" " > - ©
8 40 80 | 160 | 320 | 640 —- < | D5 s | 31| [38] |49 |€0] | 75] 8| |9 116 123 | 146 |
' i g0 S £ |ml95/9) 6 |9 |es | 2|l 7|l 75 |%| 205 |8]18
9 45 | 90 | 180 | 360 =8 £ 51g| ¢ |E S S g g g g 8 m 3
0 0 00 | 200 | 200 | Flelg] 5 |2|3s|C] 4| e |Cns|8| 2|23 || 3|2 s |2 s @] 3
EEEES A = 6] & 1.5 135 135 17 165 |205 245 245 305 445
_"—l;"i° E( J8A) Nm Z|7t G2 ETO| 284 [2 times of Maximum acc./dec. torque] e | ';53 | L4 ] % 18 21 24 2 31 36 41 46 b 60
[Peak torque (E-stop)] =E" 5 W 41 8| | 61| [ea| | 7] | 9% n7 149
2 022 | 038 | 095 | 15 33 5.1 81 | 123 | 18 24 | 346 | 465 —i 16 | i 6 6 6 3 3 H 1 1 1 2
3 04 0.7 1.9 33 6.5 8.7 14.1 21 30 | 402 | 574 L7 93 12.8 12.8 15.8 15.8 233 233 318 318 47.9
4 0.56 1 27 | 49 | 97 13| 205 | 296 | 424 D1 ] 6 6 15 18 18 20 = 60 70 70
5 074 | 13 38 64 | 136 | 168 | 26.1 _ sexEs0 Ao 9=0js KH0| EX, | D2 | 18 18 30 37 37 45 75 90 100 120
E12¢ [Mass] 6 kg 09 16 54 | 8] 176 | 207 ErAzRe EEEOLC) | D3 | 47 57 76 95 14 133 152 171 190 228
7 11 19 53 97 20 | D4 | z 62 75 97 120 144 166 188 216 238 280
8 13 22 6 13 | 2 - CHO| AZHF TS NEXAS HEO| = D5 % 31 38 49 60 75 86 97 17 123 146
g 14 | 25 | 68 | 13 Zodlrt 73 +szac =g | 5 ) | S 2 e B B - - -
19 16 29 1> 145 azerAS. S Eg % 2 67>< 2 6;< 2 8;< 2 87>< - 8;( 2 87>< 5 1;x g g S wgzx()w S 182(;
- = o oS o = S
2 155 | 385 | 134 | 323 | 128 | 327 | 738 | 1593 | 3126 | 5302 | 999 | 20544 2178 B |8|9s|2as Sl |84 |8 u|2|us|2|s S e 8 75 2|15
3 669 | 175 | 627 | 164 | 587 | 1421 | 3160 | 6885 | 13177 | 22402 | 41100 - In case of bolt clamping shape, aluminum | 7 gﬁ 2 S0 |B|6x | Bl o |Ba|Blaxs| B 5x |2 Qxé x| 2] x| B x
4 181 | 482 | 176 | 477 | 1667 | 4001 | 8649 | 18448 | 35175 material is standard, steel is optional. B ﬁ 55 55 % 66 1 1 11 1 11
T 5 L | 388 | 104 | 401 | 1052 | 3812 | 8492 | 18131 _ S o L) 0 30 37 395 49 52 57 10 77 104 123
HNOHE ' ' 6 x 10 703 190 314 1993 | 7396 | 15628 - Self-centering shrink fitting applied in 12 TL% 3 3 . . -
[Moment of inertial kg.m? the list, please refer external dimensions | & z z z Z z Z Z 45 5 3
7 117 318 1206 | 3378 | 11970 ) ) o =4 ]
g 191 | 493 | 1ser | 5305 | 18577 for bigger diameter shrink fittings | 13| 1.5 135 135 17 165| |205] |245 245 305 445
L4 18 2 24 27 31 36 41 46 56 60
190 é?g 170211 ;g: Zﬁ%% 15 | 41 48 51 61 64 77 90 9% 17 149
— - — * NEXF 2| QRIAIR} D|LNE 0[&6H 4= UELICE &MIE LIES EMIZIONIXIHIZ 2fsh FUAIR.
3) BF LY of ijﬂ Lct. [Reference value only for standard pinion.] * Customized external ring gear & pinion is available on request. Please contact SEJINIGB for more detail.
/) BAS5IET < HAZF [Average load torque < Rated output torque]
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CGE[Clean Gearing External]

@ CGE MA 2! 407,k [CGE Selection & lifetime calculation]

|1
%

» E 5, OFEHAI%(y) [Table 5. Friction coefficient (y)]

be precise with C‘ﬂ:)

& Vimis)

> H6. QXAIA(S,) [Table 6. Safety factor (s,)]

3 PEZRASL2H [Operations without impact] 12~15
7k H|0f2 [Bearing w/o sealing] | 0.02 ~ 0,05 e :
HE2H [General operations] 15~ 72
£20| Q= 15 [Operations with impact 2~ 3
AYE |02 [Bearing with sealing] 01~02 6_ ne 78| p — pedl
1EZ 1= [Operations with high impact] 3~ 4

> ME o
> Q7R

2 (m) 30 kg
HotHERUE (1) 2.1 kgn??
T=2st 24 (D) 0.75 m
STEHSTL (N,) 80 pm
THAEAZE (8, t) 0.4 sec
SEAIZH () 2 sec
Q2 51M3 (T, 0 Nm
OFEAIZ () 0.2 E5Ex
EHIIAE (g 0.81
QA (Sy) 2 (E%SE) H6ax

a=0=w0/t,=89/0.4=2225rad/s’

3. 7H&Al @731 HE:
T, =la=21x2225=46.13Nm

4, O BE:
To=p-m-g- g =0.2x30x9.81x0.375=22.07Nm
5, MHQ7E/X:
T,=S8S,(T,+T,+T)= 2x(46.73+22.07+0) =137.605 Nm

2713 %4 80rpm £20 M FASHET 7} 182Nm 0[4Q! FHS 7p
MotH, CGE015 (264Nm @ 0rpm, Z45H] 4)

» Pinion installation requirements

> Required data

Mass (m) 30 kg

Load moment of inertia (I) 2.1 kgn?’

Load Diameter (D) 0.75m

Desired output speed (N,) 80 rpm

Acc./Dec. time (t, t;) 0.4 sec

Constant speed time (t,) 2 sec

External torque (T.) 0 Nm

Friction coefficient (u) 0.2 Table 5
Gravitational acceleration (g) 9.81 m/s?

Safety factor (Sy) 2 (General)  Table 6

1. Desired angular velocity:
@=(N, x2r)/60=(80x2x3.14)/60=8.9rad / s
2. Desired angular acceleration:
a=0=w0/t,=89/0.4=22.25rad/s’

3. Desired accelerative torque:
T =10=21x2225=46.73Nm

4. Frictional torque:
D
Tf =pu-m-g- 5 =0.2x30x9.81x0.375=22.07Nm

5. Total desired torque:
T,=S8S,(I,+T,+T,)=2x (46.73+22.07+0) =137.605 Nm

Temporary selection for rated torque higher than 182Nm, at nearby
desired speed 80rpm, CGEO15 (264Nm @ 90rpm, Ratio 4)

CGE[Clean Gearing External]

be precise with (:m:)

6. 7H4 QARIAt g Lot 2718

JE

Te=WU+1)a
=(2.1+4001x 10’4) x22.25=55.63Nm
(071N, Io = 22 HYTHE Zh)

D
To=p-(m+mg)-g- 2
=0.2x(30+13)x9.81x0.375=31.64Nm

Ty = S/'(TaG +TfG +TB)

=2x(55.63+31.64+0)=174.54Nm
174.54Nm ( 264NmO|22, CGEO15 Z4H| 4 MH

~

QFX|X|BHASIS:
CRPO15 mL|AH0| 2fE25t= 27X,

[

T, =T,/ i=174.54/4 =43.635Nm
CRPO1S mLIQio] DX,
PCR = (95mm/2)x107 =0.0475m
CRPOI5 T|LI10f Z{&ste 27M2
F,. =T, /PCR=43.635/0.0475=918.614N

LU ofgt 21EE5IE2,
F =F,; xsinf =1253xsin20 = 429N

(0471M, 6 = CGEO15 RHE eradzh

8. =FA L

10—

10
=10000 x 20 ( 264 )3 =44687.12hrs

80 (174.54

07N, N
AN )UIAS) 525
0| E3tE 2782,

83|, N, 2 27&H3IT
ZEET T, YRR S 2

74
o1
A
o

SEEOML ARSZA T2, Hl+HH-H AR S
AIE JAS=(Counter balance), SHIEA, Z2ix3t
2k gLt

6. Total desired torque with CGE ring gear inertia:
Teo=UU+1;)
=(2.1+4001x10™*)x22.25 = 55.63Nm
(Where, I is Rack of inertial)
Tig =p-(mtmg)-g- %
=0.2%x(30+13)x9.81x0.375=31.64Nm
T = Sf(TaG + T/G +T,)
=2x%(55.63+31.64+0) = 174.54Nm
174.54Nm < 264Nm, as a result, CGE015 ratio 4 is selected.

~

Desired radial load support:

Desired torque applied at CRPO15 pinion is,
T, =T, /i=17454/4=43.635Nm

Pitch radius of CRPO15 pinion is,
PCR = (95mm/2)x107 =0.0475m

Desired tangential force applied at CRPO15 pinion is,

F, =T,/PCR=43.635/0.0475=918.614N

Desired radial load support caused by desired tangential force is,
F, =F, xsin@=1253xsin20 =429N

(where,  is maximum pressure angle of CGEO15 tooth engage-
ment)

8. Life time calculation:

9
N, [T, )
X
Nm TdG

10
90 (2% L 44687.12/rs
80 \174.54

10 =

=10000 x

where, N, is rated output speed, Nm is desired output speed, T, is
rated output torque at rated output speed N,, T,; is desired torque
including CGE ring gear inertia, inertia of everything in motion, and
frictional torque etc.

Other Forces may need to be included gravitational forces if rotation
is not in the horizontal plane with imbalanced loads, springs, coun-
ter-balances, fluid dampening systems, wind resistance etc.
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CGE[Clean Gearing External]

@ CGE 2|&x|4: [CGEO5A External Dimensions] (mm)

be precise with C‘iﬂf_)

CGEO5A &/ %A+ |
CGEO5A External Dimensions |
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be precise with C‘iﬂf_)

CGEOSAZ|FAI+ I
CGEO5A External Dimensions Il
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CGE[Clean Gearing External]

be precise with (iiliﬂ_)
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CGE[Clean Gearing External]

be precise with (iiliﬂ_)
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be precise with Cm) CGEIClean Gearing External] be precise with

CGEO002 2{F A Il CGEO004 &/ Al | | | (o34t )|
CGE002 External Dimensions Iif - (yom o CGE004 External Dimensions I . . __| e !
- (L= 1 2 i k] T 1
J__:i‘ | |'l 2 30T - Lat) | - _ ; Iiyj;/% g ! i
T - - - i ) 1 i ] ’ -
i ‘]Eﬁiﬂ—' : — 1 e o b 1) o] !| [ 11 - it | r
" nE e, by L LT erﬁ [ Ea [ o T 1. EIEE T .
- Tl -l o - 5 = : - 2= - = )
.- I:mg B . - L=t 1 41 “‘ff | 1 — i T #HE B AL b mh
™ | ol iy b= | + ' 1 | - uia:q 4 - [
¥ e W ' ' ! - T ~ i o R TR
" 1 P 3 1 y = r f
[ ezt | - ] \ | =
b t 1 - ! | L35 A _ aiaeER .
28 v : = Pl 1 fhddanihm Circied o R ST ) £ i dsdeodus Circind
= : B - o MR L e )
i kil By / R
i -
= A Y
\ {Detlembos Clecler___
giadiv|gw = -
il Citglw)
W TR R
Dedkeidian Clrole
y o lusl el gy
e e R ok wilhiwimely =R ) fAdifanday Lanitled
fleterrkes Cheelpd ! o I
2 . FP s e SR T
i T A : TN WP LT P [k Y IﬂE:::H:Elnﬂ Gear Modal] ¢ COEDND4-5-2-80 T,?E:L?I‘I:Eiﬂﬂ Gear Modsi] : CGEDD4-8-i3-120
A A& (Ratie] . A& (Ratle] : 3
_ FxA g i
Rt O {External Ring Gear Modal) = CCE002-549-242 H[Scale] : 1 H[Scale] i 11}
3o g ] 7 b Bl B0 PR W] 0 T 2H4H| [Ratio] . | N o - , B
: MBI B 2N DUHE OESHN & [WEUD, SN0 BES (FIMEHOINE B9 SHMD.
Fulibe i i) . HEl ] P RS @ [Cistonized extarnal fing gear & pinicd is ovailsble on request. Plesse contaol SEJINIGB for wore cmfalis.]
{External Ring Gear Model] & Coron2-5-8-218 5 =
2t ] [Ratia] I ?m Y [Model] : CRPOO4-P-A-BOEMO5018 _Er‘ﬂl ¥ [Model] : CRPODA-P-S5-52025 . o wioiut mmmine 1!
2 [Scala] s 1126 au R e it HE VR L] i) gm et il =t \
Lo i = e T e g =i o B, 5 (/TR & _uih = L
§ 4% 5 = a8 — =12 b W=
e - a4 e | = b [=—j 1481 4—1 R o0 o
| 4 . | N 5 - & L2 .
1 i1 L 15 -3 ! gl = s HE=E e T
FEES - i = F D@ I r
* 23 AR ] e IR s {1 2E = i e iy -
— " - L T ¥ 'IJ'E — S - .e_=
| =2 I —t
=, A R | ] B¢
— = g Mlim. fnail lespihd - =1 b1
#HH[Model] : CRPOD4-P-S-K2042 % [Model] : CRPDD4-P-5-52226 3 T i 1)
B e ol - 3= T = X - e AR
— 18] =1 LN
B8 e I"F 1
1 T - "; i F nE - el 11:.“-.1_
TP A 1 | E— R s e
Mndenidim Cleedal — o :' = _ [ = ‘ . = __:"-_{__
e — ] SR
] | 15 milEE A 1%
] i, Shadt I-L_.nhl" 1 g
-
d'¥[Model] : CRP0D4-P-5-51428 H#[Model] : CRPODA-P-S-S2530 oottt /timnine 1)
& 2 g3 ] ! o @ )
H 5 = [ e L] = (1-MEK1N
[External Ring Gear Modal] © CCE002-5-110-266 E I e ] ;
4| [Ratio] : 10 - Lo & :
#HE[Scale] o ] ] IR o R T SR S | =
— Ll 0 # TIERN 3= = _;: “:‘__; E =l I
= o B M =i A R AR ] | i 1 ﬁ —] ] I ICTE)
2 L —
MEX 39 UMY NUSE OIEAE + YSLCH LHE UBES [SIMRG0ITHE SN FUMND. + owE saa | %
@ [Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.) A= =—=r1k4 Mim, Shaft |esgihi * 1 L,'

48 49




CGE[Clean Gearing External]

be precise with (:iﬂf_)

CGEO004 2{F Al Il i

CGEOO4 External Dimensions Il ? S [
3 T | —— _ - l%zilm: I
i T r - |-u:'?:."'tu||r- - '_ ; 5 ?l - e -—-|--:.= o E
| a!-—i im' ! | Ir' = =g 109 B ol I st
L] T— ' ' ——— i { - M : Eie g (0B TIND

. aimied
F h&sndm Cirgled lr'l

P L TR LA /
Dehibimdam Cinc Led 'y

T e s T
i fembtim Chre lied
[ S | ]

. i -
=B TIT = it Ciralal

B o W TR A
gl R P THIL o 11 f Ll \
B b0 AR A -SaonT— 1o 1 BTN

o x| A Hw oixx wy

1 CGEDDS-5-16-210

[Extornal Ring Gear Model] © Coror4-S-4-150 [External Ring Gear Madel]
i . RH| [Ratio] i B
s H| [Ratio] | - e
Y &[Scals) o 1] 5 [Scale] :
fwma) i I::

5 Wi - 3
@ 230 - .

R e et ,|I
=fir—

el w 1
I iiandtam Cirdled
\

KL oL Ll
JDideinha Circle)

I R
[ Adldexti Cirela)

e

2= el B TERD

f; b e AR S o
b a1 1Y B L}
o T o e BU-RAE TR

Yoy I Tt Clrrind
3 g gy ._.' Sl L L W T TR 2 !ﬂ r
13- w0 TR e T N A ) [El'hﬂ'llj ml'lﬂ Gear Moda!] : CGEQD4-5-iT-240
T&H| [Ratio] 5
CEER L . =(Scalo] C
(Exisrmal Ring Goar Modat] * COED04-8-5-180
| [Ratio] . 5

£ [Seale] : 112

@ MBI HY NNy OLeE JEdE & ASUD S WBE [FTANUNIHE ESl FHM2.
[Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.)

CGE[Clean Gearing External]

be precise with (:iﬂf_)

CGEO04 &5 A|= Il
CGEO0O04 External Dimensions lll _ g

A i)
a4

l :

= 3.4
[ET}]

o 5 |

idesilim Cira el )

aEINCSImYlE N i —
Flslermhom G fedied % @ ITOLhO)

o L A G
/Aol Cieclel

P T |

Mwdericd Circlal n II'}:T‘.‘.TJI.

-

10-RiH 75T,

L1 @ 809 N TTRL
; Lot i 4 R L iire)
e L = w

e 2 LA TR 2|xx un : CGENMM-5-19-300

BRI T IS i (YT T T — [Exturmal Ring Goar Modal]
e 4 [Ratio] -8
S |Seale] - 1R
i3t Wl 1
[External Ring Gear Model] © CCOE004-S-18-270
4] [Ratio] + 8
2 = [Scala] : 425
A n :- I:::; . =g
= il ﬂ‘. =i
H@M | |
b
-t‘.i'll.".L' #
Flshlolum Ui reigh
. & 5 s el
[Tefarihon EI:-'.I.-_I_.
RF A
(Extornal Ring Gear Model) © COE004-8:10-330 : |
=] |Ratio] [ 3= 100 g2 mn
H5[Scale] D 12s

— [2- a2 TR

i
i b L B R )
o 1 > 1 o

@ MBI HY NNy OLeE JEdE & ASUD S WBE [FTANUNIHE ESl FHM2.

[Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.)

50

51




CGE[Clean Gearing External]

be precise with (:iﬂf_j) CGE[Clean Gearing External] be precise with (:m)

CGEOO08 2/ FA|s> | - Covy 1 : CGEO008 2/ F Al Il

CGEO008 External Dimensions | = - Ry —— i | rH CGEO008 External Dimensions I
(R S— 3 : 2R
i T | i-;#m‘-i“':".’- —_ | ] T * ¥ ! ] T E |_-_ 1"?::'
: s I o | __ i | " '_ : = . - -:—I:E;LI-E"'-
..I é;z%\m - | (4 -ﬁ:? Al = b [ wmay 4 . | | |1 |
i 1 _1_ " — | { '[ e TAL PR BT A T v ) Sna J- "f l_mi
.;-mtsl.'[:-:-__;:__- —_—— . .' = AT w I i ] T | _

w il @l )
fhddesilim Clrzlisi) E i

= o (ol o )
Niedestim Cifelmd ™

(s Lk |
St Clvelel

PRI L T ]
Miedehm Cira el

e SR L TR
Misdenibe Cidglpl

. =gt 2N
ik Cirglok
—— alinlgu
e ko il m ) o alklryhomn L i) i
= T - g 8 P
o B THRED | - TR a1}
B M B b

M T

h ]

ke " e |00 i i % W TERATR
Mo Circld

i g L Ve ) ettt §Hle il

e [ L b sl il i kg "'”1?'—.' . L s K A =L i
tﬂE::ﬂ !EIWG.“"MI o OB T A [ﬂ;f]!:-'“:ﬂnm it CORRGE Tt 5 il ST | fe g LALFEL A ML i)
P S|zt oy x|k Ey
| [Rati - o o) : : CGEQDS-S-14-198 : CGEDOO0B-5-i5-237
g:i;:[nlﬂ i 1M ﬂq‘iﬁm; : 2 :" [Extarnal Ring Gear Modal] [External Ring Gaar Model]
g = Y| [Ratio] s 4 54| [Ratin] .-
MBI B YyNg UUME OiESY 4+ UEUD, 28m IR (FIAEN0LNE Eag saN2. HE[Scale] tuz & £ [Scale] sz
@ [Custonized extarnal ring gear & pinign is aval lghle on request. Plasse contacl SEJINIGB Tor more defalias. ]
'g!lg % ¥ [Model] : CRPDOB-P-A-BOBMOG030 “ﬁ‘ % '#[Model] : CRPODB-P-8-52530 . t-w ol 1 /lraw i 1) = (wahs 2
iﬂl s g e g LI A B ) gm e (5] ] \ - @ TRPE) § O .Hrl"l - - '_3 ]
= e A g e AR T LA = ) Pl = o 2 T - !
a2 = == L {
nt enl ||t JE 772 E:
52 = s i f ! = x [
o ey | p B8 - " @ e $ oy e
a ™ i | B AAAAAN A :
In L oA é% l £ = B
——&—- =
Jre LI &
=, T &0 =3
g Ml Sale temgdd 15
#H¥[Model] : CRPODS-P-5-K2042 ¥ [Model] : CRPODE-P-5-83035 v =i ruing tn
: b L k] _.-.' T ¢ AT
o Lo L = i_ = o - : A bt e
1 il g o {berhon Lzl
TEX " i = "4| |;-_-_-_L-\._
= =l I iy - PR = = = ] =
al— s 3 i
ez | | 4 L
S Ea=ai Ea ok
L J B, B Az & T
-1 Min Bait lepb L o
. — Hi- & LU ST IR
Y [Model] :cﬂpq?B-P-S-E!ﬂH % 'H[Model] : CRPODE-P-5-53236 - S i L e AR M i
'.=:: : ':-':'T_." !I 1 r=a TPl e k1 1] ':__.I |
- 1.5 = = 4l
g LETE oy 1% f DEEE T
1 ]
N3 - 1 CBEDDE-5-16-2TH
[ oy i [ L _L.._jl [External Ring Gear Model]
e aml ;Lgr-i___i 3 = _lr: Zhét| [Ratio] 16
T AL T . F % £{Scalo) S 2
3 o — } 5 — ] E
! i ] i)
- m{ 3z 494 =K . sidmn @ ABX HS ANNE DLeE OlBdE ¢ ASLIDL SHE UBE [FTHUN0TIHE E2N FUHMR.
Ra—=r—r-¥—r—83 Min. Skt lesmh . {Custonizeg externil ving gear & pinion i avaijsble pn request.  Please contact SEJINIGE for more oetaiie. )

52 53




CGE[Clean Gearing External]

be precise with C‘iﬂf_)

CGEO08 &/ F A+ Il
CGEOO8 External Dimensions Il

- i 4 D) =

- w50

- o Lo =) - i
|

SGHIVITAR -
Mot Tliciv)

ali@n
kfenihiem Cirpled

L Bib R L
: CGENDA-5-7-315 2
[El.'hl'l!ﬂ Rlng Gaar!lad-l] e QT @ L0 TR
:’:‘;;I::ﬂihl ¢ :rg N e 0 B b
) 3
2 M 110y MRS
i w5
i - alind
= B = | e 1]
! | . ]
| Aatuy
| i i |
= ’
) 1L ey S
-
u.r,-n:ﬂ1-|‘- i | .-
{hldeedin Cira ol Irl .-l....-J'.IIIIh'D'I
o ™ ol -
Husbenden Lirstel —_ %
15- = 1I{ B T
B . g o Ao 10 b
[Extomal Ring Gear Model] © COCon8-S-8-354
Y] (Ratio) 8 i
3 Ei8cal) s F w I PO : & e 1=l R CTRONED)

AETF S AN DOUEE OESA & ASLD SHE WES [STMUM0IIHE Sl FHMT.
[Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.)

=

CGE[Clean Gearing External]

CGEO015 & FAI+ 1 - f o0

be precise with C‘iﬂf_)

CGEO15 External Dimensions 1 | = - .. =i
_ - L ;LW 1: j‘{ [f::;i:.-; TII ;
W S e s (R NN !
= b y | :1 r LM -"4 = [ :
e s

I ideician ira kel
— @ )"
E=Nnl 0N TTREC) a1 A¥ mEn

Ear i Ul

s LR — R S N T
213 He _ A we
[External Ring Gear Model] © COT0 1582150 [Extarnal Ring Gear Modsl]
| [Ratia) i ThaH| [Ratio)
# Ei5cale] s M Y & [Scale)

MBI Mo MUXS GDUME DIEMY & YsUD
[Comtomizedd oxtormal cing gear B pinics o gvailable on reguast

(O

[Pl BHLES Jut L
te-a (e fE ] o S e

ST

i CGEQi5-5-13-200
53
= n

giam ER EJMEANNEE B3N S,

Flagse contool SEJINIGE Tor mora dotnlis ]

'g | %wiModel) : CRP015-P-A-BOBMOBO3T ‘ﬁﬂﬂ % ¥ [Model] : CRPD15-P.5-S3540
g o L e K I T "'.Iﬂ et [ s ]
2 - I s e
E.'E 2 g i B e .
‘L E-ﬂ'i —_—
Sre %-‘E: B =it =
o w; :I; s =i
3 af L |
2 2 i AR
5 H (5= -1 &
SE o,k J g L]
‘:_;_lﬂ miAE Bqa e
E Wil Shage ety -

ol o P e g daisi]
- W AT

- T e ]T
i : ki
— g
— Ty i o TN
R
T
B s =N ==
= (- =% el -
s Sl ¢ = l e
Pl | i
NS o g . - y [
= | [ |
I | = e S
- T, TP T T -—I

#¥[Model] : CRPOIS-P-5S4045 1wt ! ims

pliteidnd T Tt
b=t 0] 4— = ";' ST LK) e = i AL =
z = Fam
T == | 3 it
| e i =4 =1 14
gl EFor 4 va A
- " |4 Ry - —
i i tﬁ- [ (]
He= ' =
= ry [
1 i
- L Ay e
i Fxln STLAl =

E¥[Model] : CRPO15-P-5-54248

(5 R R fE e va T E T

o

eis

Ce a A i
Wi

54




CGE[Clean Gearing External]

be precise with (:iﬂf_j)

CGEO15 &/ %A/ II
CGEO15 External Dimensions Il

o mil]— -
[ #s ¥ = e :
[N ]
[ m ) | 1
B

e 0
.

I Fan P
i TS5 . ] i ¥ ' T
] -p‘-rll: ‘.I”.I' ] -1 —‘ 1 :l; r - I:-: 9 -I"I' —-—I‘— — i = " ::I II-
p:-@ - v, & e -

w AODT Al .
fiblenibm Liraled

P I ST
a = e | Podcka Citele)
| fhibendum Clrale) N0
18 Zrk

e L T A e :
Maslimben Eiraled e b 2l s {0 LTI

sl AENRD 1E= g i PR R ) S

i e it R e e Lo T —
= 101G =) -

XA W R Ll

[External Ring Gear Model] : CGENIS-S-4-250 [External Ring Gear Model] : COEME-S-5-300
] [Ratio] : 4 HEH| [Ratio] : §
#c[Scale] s 12 M [Scale] : 12

|m— = -

= s @ G50
Tt [+ L5 i)

Bl - = e
@ 5141 10)

A o K300 4 54
| acemdeam Cirzded

T S|P
Dadeniben: Cleihed

o 18- g L1 BT
e B i T AL I e

j oS T8 TR il
2 il =

x| HWH .
[Extornal Ring Gear Modal] - Coc015-5-16-350
21| [Ratio] . 6

& [Scale) : 102

@ MBI HY NNy OLeE JEdE & ASUD S WBE [FTANUNIHE ESl FHM2.
[Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.)

CGE[Clean Gearing External] be precise with -
GGB)

cGEnzﬂﬂ?xf‘? I . I:::-] N - LR E-!
CGEO020 External Dimensions | ' | o 2l i) .

.
b3t

%
N

[ [ B} =
- # 1 =] e
. o (Rt .
- TN ] e 10T Y ] |

| T L
b et :'J AT L RS

w Al e —="
_ wIX(s|paig
i Talembiom Chiele)
%

e (- EL L B TTIBT

e RO - TIOM

- u 1007 "PirE) -

LEERIER 1]

i TR

_ i ., mEiteE | | |2 L o W] b )
e m A0 PRl AL AR | bbb CLrr el e g L Wy
[ﬂé:q::r:ﬂmngmuw.q] + ORR-E2490 ﬁfﬁﬁmmm’ ¢ CGED20-543-238
FZH| [Ratio] ;2 =4 [Ratio) : 3
3 £ [Scale] o 11 & [Scale] e 11 ]

MBI F5 2Ne OUME DESHY & ASUD, SR BEZ (FIMEHNINE E28 SHAM2.
@ [Custonized extarnal ring gear & pinign is aval lghle on request. Plasse contacl SEJINIGB Tor more defalias. ]

'glﬂ % ¥ [Model] : CRP020-P-A-BOBMOB03T S| ¥ [Model] : CRPO20-P-S-54248 . 1-wiet |4 Tiwming f4p)
g 0,8 -at—i - = & 0 P D) m e e e e e (11 \ Lo # 11
E‘ 1B Ee e : ~ b a ¥ 84T g .
a8 ' - b :
5 2 f
= | = z “1 :: s
= zy |- R 4 |
[y P | =.E. 3
T SE
El re LI T 2| =_.l‘-
i g PNl Sl leugaind) »

# ¥ [Model] : CRP020-P-5-K2552

!ﬁ[“ﬂdﬂ“] : CRPOZ20-P-5-54552 . -0 oW/ \raml g 200

e s st LI e~ 1HINTY

ot P

# b

c E ST TR 7_- s
Wi Swely Qeiigiint — 3
gﬂ[“ﬂdll] ‘CRPM-P—S—E!ES& !H[Hﬂdﬂ‘ﬂ : CRPO20-P-5-54855 TN Ty pagd
= I e \

gt 1) 11 i = LTI

56

57




CGE[Clean Gearing External]

be precise with Cm) CGEIClean Gearing External] be precise with

CGEO20 /%Al CGEO0402/ T Al |
CGEO020 External Dimensions I CGEO040 External Dimensions I
[ FLi T | &
will ) . = - o - n
2 I o = - s i T .:_"_-JI ] R
s -~ [ - # 10 -
: '--‘il. m T : W - 3 i _, w ISR | - 11]
- i i =TI =1l 2
. = :I I ﬁ‘ﬁll I ElIT L
- -I.-r 7 -u_F Sy | I" 4'5' "—: ' 'l- 1‘ !
o :
TR L R R | T v 4
. 5] B
= W+ d LIT4VE /TINLD i
L= g LAL#) -l U i b —
1w T R TR
p— i — "'_.*“;_ — — = "
e T I e
A Aiwsleshan Cieclul /) o [ HiE A
[ Hibdeniliew Lipele)
' eixix Y :
Exernalfing Gon od) * *OEMEEEED AL
Tt [Ratio) 12 ”__“nl‘;m !
SRR T HE[Saale] S P e e s Bl
: CGEQZ0-5-4-206 e e ST Rl
[External Ring Gear Madal]
H&H| [Ratis] 4
3 c[Seale] : 1125 s u () s & 5 I
MBI S35 2Ung Ouss BN - WEUd, SNF UEE (FIMENHTIHE Ea8 SEM2.
l' =1 i @ [Custonized extarnal ring gear & pinign is aval lghle on request. Plasse contacl SEJINIGB Tor more defalis. ]
=0 = (=== -
,—E @ I . ur.:'. e ?g Eﬂ[ﬂndﬂ]:GﬂFm-F-#«EDBHiﬂME Eﬁ‘ H'ﬂ[llnda-'l] : CRPD40-P-5-55057 r 'I"‘iI'H._:,T.‘:I!':vI
| ! a : r= & @ I, B PR B -hoing) gﬂl L j—t=—m; % + - 0 TP
| = {[TEZAH z S | ek me By ;
f ' a o 1 RRCE @ i -
= 'HL ;-.-M .- [ 1
3 ] = il gl
= & =md - ="
, . = . 1
B i L B M b - E.E i 4 ]
== Tit= o 1005 TR RS L] a.t E
3
irﬂ fini 4w L]
g Aiw Snale tegii) T -l o=
¥ [Model] : CRPO4D-P-S-S5562 4ot AW Do L)
U TE - — A o LT
i
1 E!;
o 574 | et 1) =8
T Medmcha Cirzlel "l ) L
= | sl W
Fabindan Cirele)
o7l R il
Mim. Shady h:u'lll_-
% H[Model] : CRPD40-P-5-55664 - I R Trieg el
= B LT Rt e e i Sl O w BEICICLR
51, ] | ||:__-:,5 = 1
B
", N g T e S
xIN W . g =
[Extorrial Ring Gear Modai] © COC020-5-15-354 i e L i l = 1
B8] [Ratio] ;5 VNNV Y 2y ' T : o -
H £ [Scale] : 11,25 = a 30 = Y P TION » 1 . ; e e J
G MBI B HUNY DUSE 0SNG & USLICL SHE UES [FIHUC0THE SN FEMND. . iNE aH ] g
[Cumtonizeg externil ring gear & pinicn is avai jeble pn request. Plaase contac! SEJINIGE Tor more catalie.) Win, “mit |mgth ®

58 59




CGE[Clean Gearing External]

be precise with (:iﬂf_j)

CGEO040 &/ FAl= Il
CGEO040 External Dimensions Il

L}
- 5
a = | |_ w3905 1)
il

3 ) AR T e [

B T Y

[Cumton)zeg exterpil ring pear & pinicn is aval jsble on reguest

AR L :
[External Ring Gear Model) © ©Cr040-5-3-280
Zay| [Ratia] : 3 FidSerchas Tire )
qﬁ ] =M FEEETEIL TR ]
Mislbenim Cirglnl
b [ | ] Pl | ) T
{u bt ] ﬂ
] - a 11 =
o LT "y | [ ¥
| p 1]
o 8 R i
o T VAL B o)
ot o L AR Fnl ir]
jr e (
Mditrnde Ciepln)
Lt i HE
Y Tiederhm, Chiefe) : .T ]
# ,-:l b
Bxx g . 040-544.3
[External Ring Gear Model] ~ e il
Y| [Ratia] o | 7
HE[Scals] i 2= i =Ry el

@ MBI HY NNy OLeE JEdE & ASUD S WBE [FTANUNIHE ESl FHM2.

Plaase contagt SEJINIGE Tor more oatalie.)

CGE[Clean Gearing External]

be precise with (:m)

CGEO60%/FAI+ 1
CGEO60 External Dimensions |

728 T WZIIITIII

2|

M3

AU
fAldeithm Lirwled

o =] = me—

Foestom O lol

X% HH . ot 3 )
[External Ring Gear Modal] ~ CARDEN-2-12-240 o g IR0 t | O S e
ZhaH| [Ratio] s 2 10180 W TR
 £[Seale] B

MBI F5 2UNe OUHE DESHY & ASUD, SR BEZ (FIMEHNINE E28 SHAM2.
@ [Custonized extarnal ring gear & pinign is aval lghle on request. Plasse contacl SEJINIGB Tor more defalias. ]

[suojuig piepums]
Bhir @2F

Y [Model] : CRPOG0-P-A-B12M1007TE _E;g‘ U [Model] : CRPOG0-P-S-S6068 o - 8 b g )
- il | ri- i T8 17 R o e gl‘ﬂ ill :-_—:"'----‘-.‘-'—e- "t — LR
"': b . g [ 1 E-w ot | B4y I |:.:~.|
=] 1 DR w T 0 =
=" g C Zw O
i’ AL T = - o T Eﬂ - 10w
= ER \
THE ‘_gu.r: . =
irﬂ Al R4 Sl
= -y g MW, Wieli lesgahil Ly
#¢H[Model] : CRPOS0-P-S-K4073 % H[Model] : CRPOB0-P-S-S63T1 G2 o 2| el ]
G . L i e— % |
TR

.T_ -
A AR & a) = 'i-:
TTIRE W TP e e
gﬂ[“ﬂd'ﬂ !ﬂ[“ﬂdﬂ‘ﬂ a CRPMU-P-G-SEEH i = ) 58 Thewl g tand
? T T e S Y N = o LEZUED)
M.

TR

—— i i

dbl ML & gng =
Min. Smit lesgihl -

60

61




CGE[Clean Gearing External]

be precise with (:iﬂf_j) CGE[Clean Gearing External] be precise with (:m)
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CGE[Clean Gearing External]

be precise with (:m)
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CGE[Clean Gearing External]

be precise with (:m)
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CGl [Clean Gearing Internal] CGl [Clean Gearing Internal]

—— GGB) GGB)Y —

CGI MzA2zt [Clean Gearing Internal series ratings at a glance]]

Clean Gearing Internal @AIEA| [Clean Gearing Internal Ordering Information]
mJL{Qd AbRE CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP
[Pinion Specifications] 05A | 001 | 002 | 004 | 008 | 015 | 020 | 040 | 060 | 080 | 120 | 180 LHXIXH cd OO0 - S - 00 - 00O
s2E3 720rpm [630rpm] 2 5 10 20 30 54 78 138 [219] | [323] - - [Internal Ring Gear] @ ® ® @
Elfl(ﬂ%?lﬁ 600rpm [510rpm] 2.2 53 n 21 31 57 82 145 223 328 [475] -
=T
. 480rpm [420rpm] 23 5.6 12 22 33 61 38 155 238 351 483 [894] =
P tted N |L|od — - —
£Oer$é Ves 360rpm M5 | 6 3 | 24 | 36 | e | 9% | 169 | 259 | 38 | 527 | 93% l _|'- Cre D00 P (A/C S boooo
omion rom] | 240r0m 28 | 69 | 14 | 26 | 40 | 75 | 108 | 191 | 293 | 431 | 595 | 1057 [Pinion] © © ® @
12 3. 8. 1 = . .
Ha5gEs Orpm S > I 2 > 190 10 2/0 | 400 | 530 | 800 200 @ ™ [Model Name]: Clean Gearing Internal / Clean Rack Pinion
o= o —_— = - — . .
[Maximum acc./dec. torque] Nm > 10 20 40 80 150 | 200 | 400 | 600 | 800 | 1200 | 1800 @ &t [Model Number]: CRP L|L|Qt E[CH7IZAEES [CRP pinion maximum acc./dec. torque]
AII5I1RAHET (HARX (5 A i
[Peaftc(’)f f(E_it(l)O)T b Nm 10 20 40 80 160 | 300 | 400 | 800 | 1200 | 1600 | 2400 | 3600 @ LHRI [Internal Ring Gear]: Zt<H[Ratio]
-dx torque TETSToP)_ I|L|2 [Pinion]: & [Material]
O|X| A [Pitch circle diameter] mm 31 38 47 57 76 95 114 133 152 171 190 228 otz =E Mz )
2y 220} [Aluminum] x104| 03 | 067 | 156 | 423 | 15 | 327 | 748 | 1606 | 3075 | 671 | 9935 | 2626 A G201 (Auminum) — £E X2 [Bot clamping]
[Inertial® EtAZ [Steel] kgm? | 052 | 196 | 271 | 7.08 | 205 | 576 | 125 | 2747 | 537.3 | 1043 | 1748 | 4690 S: Ei F (Steel) — 5 MZT E= BA7| HE [Shrink fitting or Feather keyway]
Elgp 2A20|F [Aluminum] ko 0.12 0.2 0.3 0.56 0.9 1.6 2.7 4.2 6.3 10.6 13 23.8 @ XA @ [nd|cat|on];
5) EFAZL _ _ .
[Mass) ei43 [Steell 05 | 04 06 L 19 4 >3 84 128 173 241 45 LHXIX} [Internal Ring Gear]: L2} LHX|XFQ] SAI42] [Center distance between pinion and internal ring gear]
£2 4 [No. of roller] rollers | 10 10 12 12 12 12 12 12 12 12 12 12 . . of BAITC e XK ZtA 7
2E [Module] mm | 31 | 38 | 392 | 475 | 633 | 792 | 95 | 111 | 127 | 1425 | 1583 | 19 I|L2 [Pinion] : T HTE Ei= XIE Z471 [Pinion shape code or applied gearbox]
PNESESIEERL d o B " ) 50 0 0 0 20 20 2 X OL JATEE OIHES HERGHIAIR. [Please refer below table for Pinion shape code.]
[Max. tooth contact pressure angle] €g- 2 2 2 2 20 X XY 24700 485k mUAH0] MY 2 MEX|eE GAMIZI00]X||Z 29 HigLct,
7|74 [Lifetime basis]® (L,,) hrs. | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 [In case of “applied gearbox’, please contact SEJINIGB for availability and detail dimensions.]
LHIR A2 1y el & H [Model] Ex.) CGI002--S-i2-74, CRPO04-P-A-B06MO05018, CRPO02-P-5-K1431, CRPO02-P-S-51023, CRP0O02-P-A-MMO065
o= —_
. R f A CaGl cal Cal cal CaGl cal cal cal Cal CaGl CGl CGl
[Internal Ring Gear Spec.] [Ratioi] | [Unit] ) o
05A 001 002 004 008 015 020 040 060 080 120 180 CRP Ell—l?_'l gjgiE [CRP Pinion Shape Code]
HAZZHEST 2 [180rpm] 5 12 26 48 72 132 192 338 518 764 1054 1872
[Rated output torque] oL & 2 FJMTAE [Pinion Model Number & Shape Code]
=) Mz A 3 [120rpm] 75 18 39 72 108 198 288 507 777 | 1146 EZF O[L2A [Standard Pinion]
=(T/L| 13| M= 360rpm/ 4 [90rpm] 10 2 5 % 144 264 384 676 05A/001 | CRP002 | CRPO04 | CRPO08 | CRPO15 | CRP020 | CRP040 | CRPO60 | CRP0O80 | CRP120 | CRP180
24 mel grdLch D1 % 3 23 43 55 68 76 86 % 116
o= = we 5 [72rpm 125 30 65 120 180 330 480 —
OjL|1 3% 720rpm 0142 [72rpm] _ | m . 3 b 38 23 50 62 70 85 95 15
@MZI0tO|X|H|Z EQJHFLICE | 6 [60rpm] | Nm 15 36 78 144 216 396 W Pk Fitngl g D3 %ﬁ;i 47 57 76 95 114 133 152 171 190 228
= LH Py
. 7 [51r m] 175 4 91 168 252 : D4 70 S = 62 75 97 120 144 166 188 216 238 280
[Not.e,l @ Rated output speed P D5 c‘oﬁé g ol 31 ol 38 leol 2 [l 80 (ol 75 |l 86 |o] 97 [l 16 | o] 123 || 16
= (Pinion speed 360rpm 8 [45rpm] 20 48 104 | 192 Glos|8w2 || 0 |S] 14 S| 0 |B] 5 & 2 & w0 |B] 8 |BR 5 |G 6 & 5
/ ratio) Please contact 3 e =S =G ) O ) ) A D) D) ) A 5
N . 9 [40rpm] 225 54 17 216 T L1 S L8 22 21 18 18 25 31 34.5 23 30 30
;EleGBhfor pinion speed =l0|5%8 38 38 41 43 51 60 645 6 87 %
igher than 720rpm] 10 (36rpml 25 60 130 | 240 CalE & é 15 135 135 17 165 205 245 245 305 445
2 10 20 40 80 160 300 400 800 1200 1600 2400 3600 L4 - 18 21 24 27 31 36 41 46 56 60
3 15 30 60 120 240 450 600 1200 1800 | 2400 L5 | 48 51 61 64 77 90 95 17 149
4 20 40 30 160 320 | 600 300 | 1600 D1 2 30 30 35 3 52 52 76 76 120
A7ILASREA 5 25 50 100 | 200 | 400 | 750 | 1000 D2 1 20 20 5 - 40 40 » > 8
[Maximum 6 Nm 30 60 120 240 480 900 = | D3 | 7 4 o 6 %» 114 133 152 m 190 228
acc./dec. torquel 7 35 70 110 530 560 T p4 2 62 75 97 120 144 166 188 216 238 280
g 40 20 160 320 J| s Hé 31 33 29 60 75 36 97 116 123 146
9 7 %0 180 3%0 gl u 3 WTg 195 |9 6 |9 |a 85 [®] 2 (B[R 7 |&B| 75 |B] 295 R 18
10 5 100 T 200 400 TlLR|T %ﬂ)é o 35 |Q] e Q] e S [Cf 2 |E] 2 (S| n |2 ws |2 s |8 m
AT B ; 13 ] 15 135 135 7 165 205 24.5 24.5 305 445
—l_ (6} =S - — = | o
“"E © (BISEX) Nm Z| 714 SRETQ| 24 [2 times of Maximum acc./dec. torque] B ﬁ 18 21 2 7 3 % 4 6 % 60
[Peak torque (E-stop)] [ = a 48 51 61 64 77 90 95 7 149
2 05 | 08 | 2 27 | 64 | 82 | 106 | 198 | 26 | 37 | 513 | 655 el . ; ; ; o - IS b b 5
3 06 11 28 39 9 1.6 | 152 | 279 | 367 | 522 L7 93 128 128 158 158 233 233 318 318 479
4 0.8 1.4 3.6 5 11.6 15.1 19.7 36 \ D1 6 6 15 18 18 20 - 60 70 70
5 1 1.7 43 6.2 143 | 185 243 A | D2 18 18 30 37 37 45 75 90 100 120
A2k [Mass] 6 kg 1.2 2 5.1 73 16.9 22 D3 47 57 76 9% 14 133 152 171 190 228
7 13 23 58 35 19.5 D4 62 75 97 120 144 166 188 216 238 280
8 15 2.6 6.6 9.6 - ZEHZEO| A2 U20|E AIRO| EE, 5 D5 — 31 38 49 60 75 86 97 17 123 146
9 1.7 3 74 | 107 EAYMEE FRFULICE s | D6 | § 30 30 4 58 58 70 50 - - -
=5 C 5 & | D6 ] = = = = = |wl = - 107 120 80
10 19 33 82 119 - =R 25T BT E NESEHT K82 = SIS Bl e 18 e 18] e | B x| Bl w12 w8 Bx |8 x| Bl bk 8| o
2 9 | 226 | 927 | 169 | 722 | 1271 | 2216 | 5883 | 9478 | 17479 | 28201 | 43388 ULt HZ +SHZB2AYEE | 5| 07 |BINE|B| o5 |B] a5 (8] 1 8] u |B] 1 (2] s 2] 75 |S] s 18] vs |2] 1
3 233 | 589 | 233 | 454 | 1919 | 3535 | 6330 | 16333 | 26929 | 49177 AT, w2 ®E|S g 3 3 3 R 2 2 2
i 771 236 | 957 T a01e T 9583 1 370 | 38008 [- In case of bolt clamping shape, R D8 | & a§ &|6x55|8|6x55| B |8x66| 8| 8x9 [&| 8x9 |B|sx1 |@|12x1 | @ | 12x11 |&@| 12x11 |&@ | 12x7
B ToE 5 10+ | 858 | 218 | 860 | 1738 | 7265 | 13939 | 25525 aluminum material is standard, steel s w | U £ 30 37 395 49 52 57 10 77 104 123
Moment of inertia] 6 came | 138 | 352 | 1405 | 2861 | 1926 | 23109 optional WD = s 3 3 3 3 3 3 - - -
oment ot Inertia 7 M 539 | 2143 | 4383 | 180 - Self-centering shrink fitting applied in 2 - - - - - - - 45 5 8
8 307 | 783 | 3102 | 6373 the list, please refer external dimensions 13 15 135 135 7 16.5 205 25 25 305 445
9 427 | 1091 | 4312 | 8389 for bigger diameter shrink fittings ] L4 18 21 2 7 31 3% 41 46 56 60
10 576 1471 | 5806 | 11993 L5 4 43 51 61 64 77 90 95 17 149
5) B2 TLIo12) 0f &2t LTk [Reference value only for standard piniond] % ARSAE Hol SIx|xtet TILIXIE 0[5H 4 UAUICE AHEH LSS @AIEI00IX]|Z 2ols FAAIR.
6) BHotET < HAZHES [Average load torque < Rated output torque] [Customized external ring gear & pinion is available on request. Please contact SEJINIGB for more detail.]
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CGl [Clean Gearing Internal]

CGI MA 2 LM [CGI Selection & lifetime calculation]

75D

]

4 Vimis)
N e :
I Isec)
; i Y —
i & Iz i oty
—————
b H 7. 0|4 [Table 7. Friction coefficient (u)] » I 8. OtMAIL(S) [Table 8. Safety factor (s))]
_ BZ=ZAS2H [Operations without impact] 12~15
7H4r3 H|0f2 [Bearing w/o sealing] | 0.02~0,05 B
° = g HE27 [General operations] 15~2
Z20| = 7= [Operations with impact] 2~3
NUE H0f2! [Bearing with sealing] | 0.1 ~ 0.2 s s el ST
1E2 3= [Operations with high impact] 3~4
> MA of » Pinion installation requirements
> QA > Required data
Z12f (m) 30 kg Mass (m) 30 kg
BERARHIE (1) 2.1 kgm? Load moment of inertia (I) 2.1 kgn?
F=85 =4 (D) 075 m Load Diameter (D) 0.75m
QAEZ|FA (N,) 80 rpm Desired output speed (N,) 80 rpm
T AZE (4, 6) 0.4 sec Acc./Dec. time (t, t;) 0.4 sec
SEANZHD) 2 sec Constant speed time (t,) 2 sec
Q= 3|% (T,) 0 Nm External torque (T.) 0 Nm
OFEAS (1) 02 BE73¥R Friction coefficient () 0.2 Table 7
SATILE (g 9.81 m/s? Gravitational acceleration (g) 9.81 m/s’
ORI~ (S) 2 (RESH) E8AR Safety factor (Sy) 2 (General)  Table 8

=]
-
N
1p
|.|-|

(N, x27)/60=(80x2x3.14)/60=8.9rad / s

w=
2. QTEIAE:

a=o=w/t,=89/04=2225rd/s

3. 7t&Al 3| TE:
T =1a=21x2225=46.73Nm

toh

4. OFRst

D
T,=umg 5:().2><30><9.81><0.375:22.07Nm

I

—=

5, MA| Qs Ha:

T,=S,(T,+T, +T,)=2x(46.73+22.07+0) =137.605 Nm
S75|H4 80pm 220N HHEHET T} 182Nm 040! HHS Tk
X5tH, CGI015 (264Nm @ 90rpm, ZHH] 4)

q

(B

1. Desired angular velocity:
o=(N, x27)/60=(80x2x3.14)/60=8.9rad / s

2. Desired angular acceleration:
a=0=w/t,=89/04=2225rad /s’
3. Desired accelerative torque:
T =la=21x2225=46.73Nm
4. Frictional torque:
Tr=umg g =0.2x30%9.81x0.375=22.07Nm
5. Total desired torque:
T, =S,(T,+T, +T,)=2x(46.73+22.07+0) =137.605 Nm

Temporary selection for rated torque higher than 182Nm, at nearby

desired speed 80rpm, CGIO15 (264Nm @ 90rpm, Ratio 4)

CGl [Clean Gearing Internal]

6. 7T QIXIRH B EEE QTEIH;
Te=U+1;)a
=(2.1+7583x107*)x22.25=63.6Nm
(0714 s = 2o Zhmole Z)

D
T/G :ﬂ'(m+mc)'g' E
=0.2x(30+15.1)x9.81x0.375=31.64Nm
Ty = Sf(TuG +T/G +T,)
=2x(63.6+31.64+0) = 190.48 Nm
190.48Nm { 264NmO|2 2, CGIO15 Z&H| 4 MH

7. QERIREIASE:
Tp=Tyli= 190~48/4 =47.62Nm

CRPOT5 m|L|XAQ| MR [HIZS,
PCR = (95mm/2)x107 =0.0475m

CRPO15 m|L|oH0f Xt=25H= QA Mae
F,=T,/PCR=47.62/0.0475=1003N

27U ofst 271EHEEE
Fp=F, xsin@ =1368 xsin20 = 468N

(0171A, 6 & CGI015 XIHE L&)

8. A

NU TO ?
LIO = N X(T J
m dG
10
~10000x 22 [ 2% \* < 33304/
80 (19048

07N, N BB 4
SN)UML] HAZZED, To= AR 2 D5 REHO| BAD 01

0] ZefH e-alH=,

_|_

6. Total desired torque with CGE ring gear inertia:

Te=UU+1;)
=(2.1+7583x107*)x22.25 = 63.6 Nm
(Where, I; is Rack of inertial)

D
Tw=p-(m+mg)-g- 5
=0.2x(30+15.1)x9.81x0.375=31.64Nm
Ty =Sf(TaG +TfG +7,)
=2x(63.6+31.64+0)=190.48 Nm
190.48Nm < 264Nm, as a result, CGIO15 ratio 4 is selected.

~

Desired radial load support:
Desired torque applied at CRPO15 pinion s,
T,=T,/i=190.48/4=47.62Nm

Pitch radius of CRPO15 pinion is,
PCR =(95mm/2)x107 = 0.0475m

Desired tangential force applied at CRPO15 pinion is,
F,=T,/PCR=47.62/0.0475=1003N

Desired radial load support caused by desired tangential force is,
Fp =F, xsin€ =1368 xsin20 = 468N

(where, 0 is maximum pressure angle of CGI0O15 tooth engagement)

8. Life time calculation:

N, (T,
LIO = N X(T J
m dG
10
~10000x 22 [ 2% )* < 33304/
80 (19048

where, A, is rated output speed, A, is desired output speed, 7, is
rated output torque at rated output speed ¥, 7ygis desired torque
including CGl ring gear inertia, inertia of everything in motion, and
frictional torque etc.

Other Forces may need to be included gravitational forces if rota-
tion is not in the horizontal plane with imbalanced loads, springs,
counter-balances, fluid dampening systems, wind resistance etc.
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CGI [Clean Gearing Internal] be precise with c CGI [Clean Gearing Internal] be precise with
GE GGB)

@ CGI 2gx|4= [CGI External Dimensions] (mm)
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SEJIN-IGE warranis to purchaser thal the products manufaciure by SEJIN=IGB shall be free from
any defect in material and workmanship, provided that the equipment is appropriately used and
those proper mainienance procedures are followed. The period of such mechanical warranty
shall be for twelve (12) months following the date when the products are put info service but not
exceeding two thousand (2000) working hours or sixteen (16) months after the date of the bill
of landing for the products, whichever period expires earlier. If any defect is found fo be as
attributable to inferior quality of material or poor workmanship during such a warranty period,
SEJIN-IGB shall replace the defective product with new product without any charge or expense
on the part of purchaser; nevertheless, any transportation charges incurred shall be at pur—
chaser's expense. SEJIN-IGB shall not be obligated to pay consequential damages incurred by
the: purchaser or any other party,
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