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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Engineering Challenges

v'Clean Installation (Minimize slippage & lubrication)
v'Various Selection (Diverse size & Unlimited length)

v Integer Movement (Eliminate accumulated error)

v Extremely Silent (Minimize irregular motion)

v'High Acceleration (Maximize tooth contact ratio)

v'High Efficiency (Minimize slippage & Full rolling contact)
v'High Precision (High efficiency, Non-backlash & vibration)
v'High Productivity (Low inertia, High rigidity, High thrust)
v'High Speed (Low inertia, Maximize internal lubrication)
v'Compactness (Relatively high load capacity)

v'Trouble free (High rigidity, High shock resistance)
v'Easy to use (Minimize user preparation, No floating feed)
v’ Customer cost down (Simple structure of machine)

Advanced Solutions

as> X TZOAUO THE S as®> Redefine tooth profile
e ABIEOl GlE o QIH=ZE X & ®  Conventional solution = Involute profile
© =42 MM, =2 Fa4 © Easy to manufacture, High compatibility
® =2 1 et (%E@ ;_)’ 020l LXK ® High to.oth surface pressure (Convex contact),
oS (0]Z Y 02| X o Variant slippage rate (weak addendum & dedendum)
| N u-lx q = c =a ° Advanced solution = Modified Cycloidal profile
o X=Zd ?H g = Jide }_‘}Ol = EO_I £ XE © Low tooth surface pressure (Concave contact), Constant
© &2 X vy (3% ‘%‘), 2HJet 0lNg=E slippage rate (Homogeneous wear, if there is)
(OI2JF SHets Y StAH &g) ® Specialized manufacturing and design
® dH L AN HOIZI =2 Gss> High tooth contact ratio
ae =2 X BEES ® Conventional max.=1.5, iGB Standard=1.75, iGB Customized=2
® iGB EE=1.75,iGB SF=2 (488202 z|ll=1.5) Gse> Optimized pressure angle (High efficiency, Low stress concentration)
> R EFIE g2 (D52, SHYEE 23 Gs8> Integer movement (Eliminate floating number m, Integer feeding rate)
@ J40lS (B84 m MH, 138Y 2085 78) Gs®> Noise control (Full rolling contact, Minimize slippage)
w> AZAA (2 ASESF, 0118 EF2 2243 Gs8> Unsurpassed accuracy (Minimize backlash & vibration, preloadable)
s> EF2st &=al BHOHA| QO X = X A5 OFM 2=
s> EESH FUT (YW L NS L3, HAREIS) Gs> High acceleration (Maximum tooth contact & Minimum pinion inertia)
YA (F| HE=E2 2[0S O 7| BMOl x| AS
w> ZIAH (X BFE SUS & DU 240 F 48 Gse> Ultimate speed (Up to 6m/s as standard, Up to 10m/s on request)
G oo & o= 5 9F =
o= =2 _‘_E ( - 6m/s , 20 Tet 10m/sIts) Gss> Applicable aluminum alloy pinion (Low inertia, High responsiveness)
w> AZ[[0|s 2 OLIY HE Jis (M2, DBS4H) . . -
MR L 2F (H 29 23 Ge8> (Clean Installation (Minimize rack lubrication)
& = - as — = . . . .
@ SN = =4 (5 & "‘9_ - _ ®  No rack lubrication up to 3~4m/s (only surface coating amount, if
® 3~4m/s Xl REE 7S Jis (BRA HHES it is necessary)

il

)
= (IP54~1P67), UK
E (HRC581)

® Completely sealed (IP54~IP67) pinion with self-lubricating

= internal structure, with both-end support bearing for each rolling
pin (HRC581)
® Minimized debris, due to minimized wear
@ 2 @ mm e e e e e e memm - °
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& H [Model]

2 Ab el
[Rack Specifications] [Unit] | CRP001 | CRP002 | CRP004 | CRP008 | CRPO15 | CRP020 | CRP040 | CRP060 | CRP080 | CRP120 | CRP180
~ 720rpm 1.44m/s 1.8m/s 2.16m/s 2.88m/s 3.6m/s 4.32m/s 5.04m/s [5.04m/s] | [5.67m/s]
ol8yd= vs. [630rpm] 263 426 702 789 1137 1368 2075 [2882] | [3778] - -
i 5| A
o ﬁ'ﬂﬁ—.— . 600rpm 1.2m/s 1.5m/s 1.8m/s 2.4m/s 3.0m/s 3.6m/s 4.2m/s 4.8m/s 5.4m/s 5.1m/s
[Permitted tangential | 515 279 468 737 816 1200 1439 2180 2034 3836 [5000] :
force vs. Pinion rpm] =0, ) 0.96m/s | L2mis | L4dmis | 1.92mis | 2.4mis | 2.88mis | 3.36mis | 3.84mis | 4.32mis | 4.8mis | [5.04mis]
=) smis OlAD = [420rpm] N 295 511 772 868 1284 1544 2331 3132 4105 5084 [7842]
F) 6mis o= 0.72m/s 0.9m/s 1.08m/s 1.44m/s 1.8m/s 2.16m/s 2.52m/s 2.88m/s 3.24mls 3.6m/s 4.32m/s
EIMIZIOtOI KIHl 2 360rpm
SoyaLc 316 553 842 947 1389 1684 2541 3408 4468 5547 8211
. 0.48m/s 0.6m/s 0.72m/s 0.96m/s 1.2m/s 1.44m/s 1.68m/s 1.92m/s 2.16m/s 2.4mls 2.88m/s
[Note;  Please contact | 240rpm
SEJINIGB for faster than 363 596 912 1053 1579 1895 2872 3855 5041 6263 9271
0.24m/s 0.3m/s 0.36m/s 0.48m/s 0.6m/s 0.72m/s 0.84m/s 0.96m/s 1.08m/s 1.2m/s 1.44m/s
6m/s] 120rpm
447 638 947 1447 2105 2632 4060 5263 6199 8421 10526
Z IS5 8Hd
E Tt o 4 . N 526 851 1403 2105 3158 3509 6015 7895 9357 12632 15789
[Max. acc./dec. tangential force]
2GS HYHAHHIARX
o8 EH, A& N 1053 1702 2807 4210 6316 7018 12030 15789 18713 25263 31579
[Peak tangential force (E-stop)]
X2t Hel [Pitch] mm 12 12.5 15 20 25 30 35 40 45 50 60
S EE [Unit mass] kg/m 2.6 4.4 5.8 7.3 8.9 11.3 14.9 17.5 23.8 30.1
zE20l mm 480 475 480 520 500 540 560 560 630 700 720
[Standard length] 600 925 930 1000 950 1020 980 1040 1170 1100 1200
ZOIXIEE A SR(Z2Z0I) mm 60 75 75 80 75 60 70 80 90 100 120
[Min. length variation (Min. length)] (120) (100) (105) (120) (125) (120) (140) (160) (180) (200) (240)
S ZI01210] [Unit max. length] mm 600 1225 1230 1320 1250 1260 1260 1360 1350 1300 1440
2 = [Rack width] mm 10 15 18 21 24 27 32 37 42 52 56
012 =0l (= =0)) mm 28.5 28.5 39 47 53 60.5 66 75.5 80 87.5 105
[Addendum (Rack) height] ' ) ' ' '
0l%2] =0l [Dedendum height] mm 18.5 19 27 30 31 35 35.5 40 42 435 51
Il X| =0] [Pitch height] mm 21 22 31 35 37 43 44.5 50 54.5 56 66
auel 28 =0l mm 40 455 59.5 73 84.5 100 111 126 140 151 180
[Pinion installation height] ) ) '
HF20 0 = teeth 40 38 32 26 20 18 16 14 14 14 12
ee
[Standard length no. of teeth] - 74 62 50 38 34 30 26 26 26 22
Z 420! 0 %
h 1 7 4 4 4 4 4 4
[Minimum length no. of teeth] teet 0 8 6 °
a.o x| 21 0 0 A

é_JJEH <0l of = teeth 45 116 97 74 59 48 42 36 32 30 26
[Unit max. length no. of teeth]

LA A2 [Pinion Spec.] CRP001 | CRP002 | CRP004 | CRP008 | CRPO15 | CRP020 | CRPO40 | CRPOSO | CRPO8O | CRP120 | CRP180
~ 720rpm [630rpm] 5 10 20 30 54 78 138 [219] [323] - -
o 8E vs.

LT 600rpm [510rpm] 5.3 11 21 31 57 82 145 223 328 [475] -
ST 480rpm [420rpm] 5.6 12 22 33 61 88 155 238 351 483 [894]
[Permitted Nm
torque vs 360rpm 6 13 24 36 66 96 169 259 382 527 936
- ) 240rpm 6.9 14 26 40 75 108 191 293 431 595 1057
Pinion rpm]
120rpm 8.5 15 27 55 100 150 270 400 530 800 1200
ZUOIE L5883
Ho _} o Nm 10 20 40 80 150 200 400 600 800 1200 1800
[Maximum acc./dec. torque]
=G ERUET (HIAAX
SIS (Hl&ax) Nm 20 40 80 160 300 400 800 1200 1600 2400 3600
[Peak torque (E-stop)]
18l&8g olSAHel
9”5_ ISHel i mm/rev 120 150 180 240 300 360 420 480 540 600 720
[Feeding rate per revolution]
I XA [Pitch circle diameter] mm 38 47 57 76 95 114 133 152 171 190 228
2 220ls [Aluminum] x 107 0.67 1.56 4.23 115 32.7 74.8 160.6 307.5 671 993.5 2626
[Inertia]” EtA 2 [Steel] kg-m? 1.16 2.71 7.08 20.5 57.6 125 2747 537.3 1043 1748 4690
gy 2205 [Aluminum] y 0.2 03 0.56 0.9 16 2.7 42 6.3 10.6 13 23.8
[Mass]” EtA 2 [Steel] 9 0.4 0.6 1.1 1.9 3.4 5.3 8.4 12.8 17.3 24.1 45,5
fIXIZ2LE [Positioning accuracy] m +30 +30 +30 +25 +25 +25 +25 +20 +20 +20 +20
£ % [No. of roller] rollers 10 12 12 12 12 12 12 12 12 12 12
2 E [Module] mm 3.8 3.92 4.75 6.33 7.92 9.5 11.1 12.7 14.25 15.83 19
ZI0l 232! [Max. pressure angle] deg. 30 27 27 27 27 27 27 27 27 27 27
Eei2 Esel
= 11_ sel mm 12 12.5 15 20 25 30 35 40 45 50 60
[Arc distance between roller]
JELg? [Lifetime basis]z) (L10) hrs. 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
1) E& DU M &0 LICH [Reference value only for standard pinion.]
2) BA26tE3 < 5I&& 3 [Average load torque < Permitted torque]
i [0 J iy iy °
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Clean Rack Pinion 4!l Al [Clean Rack Pinion Ordering Information]

EL CRP 0OOO - R - S - OOoooad
[Rack] @ @ @
oo CRP [OOO - P - (AS) - OOOOO

[Pinion] @ @ ©) @

& [Model Name]: Clean Rack Pinion
& [Model Number]: ZIHII2 53 &&E3 [Maximum acc./dec. torque]
oue IHZ& [Pinion Material]:

A: 2=20/s (Aluminum)—- =2E HZ& [Bolt clamping]

©®

S: A (Steel)- ==& MZF L= #EHI| HZ [Shrink fitting or Feather keyway]

@ XI™ALE [Indication]:
2 [Rack]: 212 0| [Rack length]

oL/ [Pinion]: TILIY &3S = XN&E 2%D]| [Pinion shape code or applied gearbox]

o LI SAICE= OlEE ZEFLGHYAIL. [Please refer below table for Pinion shape code.]
o NE ZHJI0 &42ct=s HILIYKS Hsd L MEX+= GAHTO0IXIHIZ 22/8t& LICH
[In case of ‘applied gearbox’, please contact SEJINIGB for availability and detail dimensions.]

Ex.) CRP008-R-S-1000, CRP004-P-A-B06M05018, CRP002-P-S-K1431, CRP002-P-S-S1023, CRP002-P-A-MM065

CRP IILIY AR E [CRP Pinion Shape Code]

_ - LA 8 2 A3 E [Pinion Model Number & Shape Code
HZ= DU [Standard Pinion] 2 S9 % S4A= [ P 1
CRP001 | CRP002 | CRP004 | CRP008 | CRP015 | CRP020 | CRP040 | CRP060 | CRP080 | CRP120 | CRP180
P s 26 31 43 48 55 68 76 86 96 116
(D2 | g2 23 28 38 43 50 62 70 85 95 115
s D3 ‘2_ 2 oy 47 57 76 95 114 133 152 171 190 228
Hl| b4 28 I 62 75 97 120 144 166 188 216 238 280
5|05 | & = 1o 31 |w| 38 || 49 || 60 |en| 75 || 86 |eo| 97 || 116 || 123 || 146
D6 | R (30 2] IR 20 R s 8 5|5 a0 & e Q] s | e |2 78
(%} =N N @ 5 o S < 14 © =R
LU 235 (@22 P2 [®l.8 [ <18 19,25 (V] 31 |S[345 |9 28 [] 30 |ov| 30
22| 2= 38 38 41 43 51 60 64.5 65 87 99
=h =
2 L3 22 & 1.5 13.5 13.5 17 16.5 20.5 24.5 245 30.5 445
all4 g3 18 21 24 27 31 36 41 46 56 60
L5 | —° 41 48 51 61 64 77 90 95 17 149
D1 15 22 30 30 35 35 52 52 76 76 120
| D2 10 14 20 20 25 25 40 40 55 55 85
13‘3 D3 38 47 57 76 95 114 133 152 171 190 228
51| D4 50 62 75 97 120 144 166 188 216 238 280
| D5 22 31 38 49 60 75 86 97 116 123 | | 146
Sl |2 12 |2 o5 | 6 |Q] o [R]85 |S[ 12 |R] 20 |R[ 17 |&[ 75 |&| 205 | B[ 18
S |8 2 |85 |8 a2 |8 2|l ses a5 SIS 5rs |2 67 | o | iah
(] EN = S8 N S [.223. IR .5 N N ~ 5.0 5.8
x| L3 1.5 11.5 13.5 135 17 16.5 20.5 24.5 24.5 30.5 44.5
S|4 13 18 21 24 27 31 36 41 46 56 60
2| L5 36 41 48 51 61 64 77 90 95 17 149
L6 3 6 6 6 8 8 12 12 16 16 22
L7 6.4 9.3 12.8 12.8 15.8 15.8 23.3 23.3 31.8 31.8 47.9
D1 - 6 6 15 18 18 20 - 60 70 70
D2 12 18 18 30 37 37 45 75 90 100 120
D3 38 47 57 76 95 114 133 152 171 190 228
- | D4 50 62 75 97 120 144 166 188 216 238 280
=
E| D5 22 31 38 49 60 75 86 97 117 123 146
7| D6 20 30 30 45 58 58 70 50 - - -
. EBEf2H8s0 HO or2N|s x| o | Al
E_X‘“Eo—-l ST E—v—Dlﬁ XHEO' H =] D6 | _ fos) _ fos) _ fos) _ W _ fos) _ fos) _ fos) _ w| 107 |®W| 120 |® 80
E, BAAMES EEFSUL E] 8 S S & & & & ™) [ [ )
ey EroAlET maer s : = 6X 6X 8X 8X 8X 8X 12X 12X 12X 12X
Coo AZHHARS NExAE =2 gl D7 |S| o6 |5 < < < < < < E< £ £
- 22 F=FSHEAE Asted 52 |7 S S| 95 |[S] 95 [ 11 |S| 14 |S| 14 |=S| 175 [=| 175 [=| 175 | 2| 175 |=| 175
ool o A=A 9y | 8 3 3 3 S S 8 8 S X 2
o FRYLI. U+8 =SMZBE2 A2 |Z| pg 2] & [S] & || & |B| 8% || gxo |G| sxe |R| 8 [S] 12X || 12X |3 12X [B] 12X
T2 XA o N| 35 |®| 55 || 55 |2 66 | ~N al 11 (9 11 |e| 11 (e[ 11 || 1n
= ©I= = . QO
[- In case of bolt clamping shape, aluminum % L 25 20 & 205 & 22 2 10 7 10 2
material is standard, steel is optional. 3 I|:22 2 g 2 g g g g g - - -
- Self-centering shrink fitting applied in the 5 11' 11' 13' 13' 1' 1(; 2(; 2' 24'5 35 8
list, please refer external dimensions for 2 = 2 2 y 2 & 29 2 = e
bigger diameter shrink fittings ] L4 2 18 21 2 2 3 3 21 48 20 &0
99 9 L5 36 41 48 51 61 64 77 90 95 117 149

Ges>  AMZR FO it OILIHE 0I&06ta == USLICH HAlE LHE2 @AM EO00IXIHIZ 22di FHAIL.

[Customized rack & pinion is available on request. Please contact SEJINiIGB for more detail.]
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CRP 3HY AHZIls iGB2=HDJ| 28 [CRP & iGB gearbox combination at a glance]

oIr

CRP 4 CP series MM series XP series SS series Cubic series RPM series PQ series
CRP Model] (£8A/Shaft) | (HE=/Flange) | (B E=/Flange) | (B H=/Flange) | (B E=/Flange) | (B E=/Flange) | (HE=/Flange)
*EEAZR CPO50
() [Shrink Fitting]
3 EEE]
S | [Feather Key] CP050 (K1024)
g =E M&ZE MMO050 RPMO8A
[Bolt Clamping] (BO6M03012) XPO7A SS03A RPMO001 PQO01
*FEMZEP CP050 (S1023)
O | [Shrink Fitting] CP065
% 245 CP065 (K1431
8 [Feather Key] ( )
N 2E H&28g MMO065 XPO15 SS001 Cubic 001 RPMO001 PQO001
[Bolt Clamping] (BO6M05018) (B08M03020) RPM002 PQ002
EEEY EE CP065 (S1428)
() [Shrink Fitting] CP085
% a3l CP085 (K2042
8 [Feather Key] 5( ) -
) =E Mz MMO065 XP015 $S001 Cubic 002 RPMO002 PQ002
[Bolt Clamping] (B0O6M05018) (B08M04028) RPMO004 PQ003
e P CP085 (S2038)
O | [Shrink Fitting] CP120
% 243 CP085 (K2042
8 [Feather Key] ( )
oo 2E &8 MMO085 XPO45 $5003 Cubic 003 RPMO004 PQ004
[Bolt Clamping] (B08MO06030) (B08M05032) RPMO08 PQO07
>FEMZP CP120 (S2543)
O | [Shrink Fitting] CP150
% 243 P120 (K2552
g [Feather Key] CP120 (K2552)
(3] =E MZg MM120 Cubic 006 RPMO008, 009,
[Bolt Clamping] (B0O8M08037) XP090 SS006 (B0O8M06043) 012,015 PQO09
e P CP120 (S2543)
O | [Shrink Fitting] CP150
2 EEE]
S | _[Featrer key) CP120 (K2552)
o =E MZg MM120 XP090 $S010 Cubic 010 RPMO012, 015, PQO13
[Bolt Clamping] (BO8M08037) (BO6M08080) (BO8M08054) 023
+EEANZR
% [Shrink Fitting] CP150 (S4062) ‘
3|
v
S | [Feather ey CP150 (K4073) ‘
o =E &8 MM150 XP180 $S030 Cubic 020 RPM023 PQO17
[Bolt Clamping] (B08M10045) (B06M10090) (B08M10070) RPM035 PQ030
*>EEAZF
O | [Shrink Fitting] CP150 (S4062)
% aasl P1 K4
8 [Feather Key] CP150 (K4073)
1<)

080dyD

[Bolt Clamping] (BO8M10045) (BO6M10090) (BOSM10086) RPMO054 PQO40
PEETEE ‘

[Shrink Fitting]

FEETE]

[Feather Key]

0Z1Ldyd

+==EHZEF
[Shrink Fitting]
EEEE] ‘

£E MZE Cubic 035 RPMO054 PQ050
[Bolt Clamping] XPS00 SS030 (BO8M10086) RPMO080 PQO060

=E MZE

[Bolt Clamping]

081dyD

==EMZEP
[Shrink Fitting]
g
[Feather Key]

=E MZE RPM110, 150,
[Bolt Clamping] 200

[Feather Key]
Cubic 050 RPM080 PQ060
XP500 SS060 (BO8M10130) RPM110 PQ090

PQ090
PQ120

Gee> AR H2Is SRYAY = EHEJE FAUSTS FIHIEILICHL
[Please refer rating at a glance for actual available tangential force or torque range.]

Ges> M) He HOE0I0, ALl X0l Ot Chest X80l JHsELICH
[Listed combination is only reference. Unlimited combination is possible, depends on design.]

Gee> QLY E@AZCEI} e BRE FEAE XS0l FIHE £ USLICL HSAE2 @AMZO0IXIEIZ 228t LICH
[In case of no pinion shape code on the list, it may need adaptor for installation. Please contact SEJINIGB for details.]
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CRP 2/&X|% [CRP External Dimensions] (mm)



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with



Clean Rack PinioN @ == - - - - - o o o e e e o o - be precise with

M5 ZZS [Performance experim

a7 1. MY W HIAER A

Figure 1. Reliability & emergency impact test

HMae AS [Accuracy test]

B ZCi™ &£ [Absolute accuracy]

¥}

~

MEH [Specimen model no.] :

L|® [Pinion] : CRP004-P-A-B06M05018
Rack] : CRP004-R-S-930

H

12

0

& 72| [Traveling range] : 5m

oZ ox op

42 = [Ambient temperature] : 20C
S

A 4

FH| [Measuring equipment] :
20| X EzH7{ [Laser tracker]
M4 [Results] : £0.03mm
Qlolo| AHI|FE MIYYKIE 5H

= 10
Xt gls.

4r v ¢

ents]

13 2 YUE AY

Figure 2. Accuracy test

> Measuring absolute positioning from arbitrary origin / No accumulated error
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W EMEE (RIK]) MU (KESIXZ) [Linear transmission (positioning) accuracy (with load)]

=™ H [Specimen model no.] :
o|L| ¥ [Pinion] : CRP060-P-A-B08M10045
28 [Rack] : CRP060-R-S-1040

0|& 72| [Traveling range] : 0~2m
EX™ 2L [Ambient temperature] : 20°C
=X AH| [Measuring equipment] : 2|L|0] AZE [Linear Encoder]

ég 1t [Results] : +£0.03mm

Lo 3|&CiH| 2 A Mo|sHE| QA £F
H—,”Eir/ AE. (FGHEA g0 &LES3E Xgt O/Lfo 2UE)
FolHgfo] ofpt HAIEEE HIAAS
FHRA AS.
> 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 poisoning accuracy under different load condition
No accumulated error

HEUEHAUE (B5X ) [Repeatability (with load)]

-||H

X&H [Specimen model no.] :
oL [Pinion] : CRP060-P-A-B08M10045
2 [Rack] : CRP060-R-S-1040

0

72| [Traveling range] : 0~2m
M2 [Ambient temperature] : 20°C
M ZHH| [Measuring equipment] : 2|L|0] YZ L [Linear Encoder]

Al
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=M A1} [Results] : =0.005mm

> Qolo] QX0 T3t HhE QIXIZH UK HYHYE 5E

Y L2 (BGHEA 2370 &L " L)

2P0 ot HHEEYE HIYYS

FEHLA AS.

> Repetitive positioning accuracy at arbitrary position

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

Maintain the same repeatability under different load condition

No accumulated error

2 & / Noise Level
=™ H [Specimen model no.] :
I|L|9f [Pinion] : CRP004-P-A-BO6M05018
2 [Rack] : CRP004-R-S-930

0|& 72| [Traveling range] : 5m
=™ 25 [Ambient temperature] : 20°C
ZZH| [Measuring equipment] : Ot0|3Z& 5! H A E} [Micro phone & decibel meter]

ALS ) vl

/
— m/S
0 1 2 3 4 5
> mUY TS o% MR T2 SE0M ZHE 48
DE, Z47), FHHO/E, HOIEH0/0f S GTLS Eg

D> Noise is measured at each linear velocity when the pinion is driven to rotate

Including related-noise (e.g., noise caused from motor, LM guide, gearbox, cablevayor etc.)

X glol ZWe MM SHAON, FULE, FHIA, IYHYE, UK FU=0| w2t
xto| 7} 9;!% T+ ASELCH FAUS=ZT AEI7IsSSHH, U ast HREE FICHEQ
A EE FXHPRIL|CE. [Each measurement values are based on practical measurement.

It depends on related elements, ambient condition, assembly accuracy, workmanship and
so on. The measurement value can be used as reference only. Please refer

specifications on catalogue for selections.
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CRP M % %

m(kg)
(FsEE =% / including

all the driving system)

oR

_________________ - be precise with

A4t [CRP Selection & lifetime calculation]

A V(m/s)

H1. Ot&H 2=(u) [Table 1. Friction coefficient (u)]

=& = [Rolling contact] 0.005~0.02

0l &&= [Sliding contact] 0.1~0.2

1. 3z2d

&

Jb

T AN

1
ISl ALk Sl=E><v><tl
S&el Hsk S, =vxt,

1
ZEel ALk Ss:§><v><l‘3

HRAST HA _ S48, +5;
L+t +1,

ez & 9 F

JbSAl Y M F,=F, +F +F,
SEA MHMYEL™E: F,=F +F,
2SN MHELE: F,=F,—(F. +F)

[=} = —
10 10 10
10/, 3 3 3
F =3 WFP 4101 +1F
m
L+t +1,
@ = e c e e e e, e .., .. .- - - —-—————— -

H2. O™ £~(Sy) [Table 2. Safety factor (S))]

FEAHYUL 2 [Operations without impact] | 1.2 ~1.5
2 S2& [General operations] 1.5~2
220/ U= 3 [Operations with impact] 2~3

1. Linear mean speed calculation
Acceleration distance: S, = E X VX1
Constant speed distance: S, =vx{,

Deceleration distance: S; = E XV X,

Linear mean speed: , = Si+5,+5;
b +t, +,

2. Tangential mean force calculation
Load @ acc. period:
F,=m-(a,+gsin@) =mx|(v/t,)+gsino]

Friction load: F. = u-m-gcosé

where, U js friction coefficient, g is gravitational
acceleration, 6 is angle between horizontal surface and
moving direction (Ex. 6=0° when horizontal direction,
6=90° when gravitational direction)
Load @ dec. period:
F,=m-(a;+gsin@) =mx|(v/t,)+gsind],

External force: I
Total force @ acc. period: F, =F, +F +F,

Total force @ constant speed period: F, = F_ + F,
Total force @ dec. period: F, =F,, —(F. + F))
Tangential mean force:

10 10 10

10, -3 3 3

F =3 0WF® +1,F)° +1,F
" Lo+t +1ty
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LAEDHEH Ak

3
Ly =10000><V—"><[ F, j

e v

for r

mo 2

4 0,
(2]

o <
©

5 3

3 ne

e =

= 10

0 x e

g3

o

P

ST

Qj

]

e

H

J

Mw oo
s
[P
(=5
[
0

maEE o
> ASxA
27EE
& (m) 200kg
HET (v) 2m/s
ZEAZE (t, £) 0.5sec
SHAIZE (1) 4sec
5 8l (F,) 100N
T 2SYE A2 (6) 0°
EH= (v) 0.01 H1 &X
25 () 9.81m/s’
HA % (S) 15(2ERN) H2 #X
1. & a, =a, =v/t, =2/05=4m/s’
2. =S5k
F,=F,=m-a, =200x4=800N
3. Ot = ot
F =p-m-g=0.01x200x9.81=19.62N

_________________ - be precise with

Desired tangential mean force:

F
F, =—"—xS,(N)
CoOS o '

where, & =Pressure angle,

F, =Tangential mean force, S 1 =Safety factor
Desired radial mean load:

F, =F, xsina(N)

3. Lifetime calculation
10

3
L,, =10000x 2 x[ F, J

vm dm

where,

v, = Linear mean speed (m/s),

F,, =Tangential mean force (F, )

X Safety factor (S, ) (N),

v, = Rated linear speed (m/s),

F, =Rated tangential force (N).
» 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.
Hl Selection example

» Operating conditions
Required data

Mass (m) 200kg
Linear speed (v) 2m/s
Acc./Dec. time (f;, t3) 0.5sec
Constant speed time (t,) 4sec
External force (F,) 100N

Angle between horizon & motion (6) 0°

Friction coefficient (u) 0.01
Gravitational acceleration (g) 9.81m/s’
Safety factor (Sy) 1.5 (General)

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=0.01x200x9.81=19.62N

Table 1

Table 2
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4. JbSA EHEAH:
F=F,+F, +F,
=800 +19.62 +100=919.62N
. SEA ENHELH:
F,=F +F,6=19.62+100=119.62N
6. ZSA IXHELH:
Fy=F;—(F, +F,)
=800 - (19.62 +100) = 680.38N

7. o g

10 10 10

10 5 5 =

_3 t1F13 +t2F23 +1(31'733
L+t i

F

m

0 10 10 10
 5/0.5x919.623 +4x119.62° +0.5x 680.38°3
_J 05+4+0.5
=507N

8. BRMZE:

o T

. S;+8,+S; 05+8+0.5

= =1.8ml/s
t,+t,+t; 05+4+05

9. &3¥

JFEA RFEHAH:

y 919.62
cos 27

b =15

= =1548.2N
cos a

15 507
cos o cos 27

=853.5N

FO

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

£ &8 CRP008 &&F,

F, =1548.2N < 2105N —CRP008II 25| 2 12

F,, =853.5N <868N —crroos 5l exe

Z

@1.92m/s

S
4>

of | A

o e

1
3
Llo=10000><v—"x[F"J

v dm

m

—10000x ﬂx(ﬂ
853.5

1
js ~11313hrs
1.8

________________ - be precise with

4. Total tangential force @ acc. period:
F,=F,+F, +F,
=800+19.62 +100=919.62N
5. Total tangential force @ constant speed period:
F,=F +F,6=19.62+100=119.62N
6. Total tangential force @ dec. period:
Fy=F;—(F, +F,)
=800 — (19.62 +100) = 680.38 N

7. Tangential mean force:

10 10 10
W 53 B B
_SILFC +6,F? +1F,

L+t i

F

m

10 L 10 10
~ 3/0.5x919.62°% +4x119.62° +0.5x680.383
_J 05+4+05
=507N
8. Linear mean speed
. S;+8,+S; 05+8+0.5

= =1.8m/s
t,+t,+t; 05+4+05

9. Selection
Desired tangential force @ acc. period:

F 15 919.62
cos 27

=1548.2N

Desired tangential mean force:

F
F, :Sfx$:1.5x 507
7 cosa cos 27

=853.5N

Desired radial mean load:

F, =F,, xsina=8535xsin27 =387.5N
As a result, CRP008 is selected.

F, =1548.2N < 2105N «CRP008 Max.acc./dec. tan. force
F, =853.5N <868N «CRP008 Permited tan.

@1.92mls

force

10. Lifetime calculation

1
3
Llo:10000><v—"x(F"J

1%

m

—10000x ﬂx(ﬂ
8535

1
jg ~11313hrs
1.8
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CRP AX] U FZF 2™ [CRP general design & installation guideline]

o
-

rir
ok 0{)}

A

r

o)

0.

Ie)

B o

CRPE= & Z[XBE o|ele] BE 7|[ZEH2=Z
AtEY & UAX|T, FEHE2 MeED, =2 A
8les 7IEH2 80 Z0 M8% Yol
ETHH2 HEA FSHAL EBol AXSt=S

Ot
e m
k=]
rot
[m|
n

W EXad

H(rack) 2X 7|=TH FAS =2 FHO X
dHlolgdE 2Xletet. mu od=2 ot g
dotA, Tdgen =Xz 18 31 #0| 4
X|5tojop oiCh mLt =0| =Hof LA 7=
Ol AT mL|ele] #FEOl & 7[0{Hof o
Zoz HFLO, 1E FHFS O|FX ZEotd,
2=, 28, TS, 38 S0 4SS 0E +
et E 2 Fote| BR0s 0N SE=
20| AZez mUd 52 YEXX &= &
¢t MFZES #= #3717 o1dHo|n, =9

= of &4 2Ho| ol X|

M Secure the rack at rigid & straight surface

The CRP can maintain zero mechanical
clearance and requires proper system assembly
accuracy. This assembly accuracy must remain
relatively consistent over the entire run to obtain
optimal system performance. To achieve this it is
crucial that the guiding system be as parallel as
possible to the CRP. The main consideration is
that the guiding system and the CRP system are
rising or falling at the same place in the run so the
pinion remains  within

assembly accuracy

specifications. The best way to minimize the
variance between the guiding system and the
CRP system is to machine their mounting
locations in a single machining operation.

Five sides of the CRP rack are reference surfaces.
The side displaying the model no., or ends that
have been cut (not factory full or half sections) are
non-reference surfaces. The side displaying the
model no. should not be mounted against the
machine bed and cut rack ends must be at the

end of the run.

H Installation guideline
In order to minimize backlash, obtain the
highest positional accuracy, and minimize wear on
the rack, the CRP system must be installed on a
rigid, straight, flat mounting surface with the
tolerances shown in below Figure 3.
The following requirements must be met to
ensure proper CRP operation:

@ Mount a linear guide rail on a surface parallel
to the CRP rack mounting surface with the
same flatness as the rack mounting surface.

@ The pinion shaft must be parallel (£0.02 mm)
to the rack mounting surface opposite the rack
teeth and the angle between the pinion shaft
and the face of the rack must be 90° +0.1°.
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oyt muel 552 Ztset ot 'sd,
of 2X[Sto{oF otCh.  mL{Qie] HY=|H2 0|
FE7F D2X| ot StALE HEAIE HEA
7l ®Qlol & =+ Aot =9 =5¥ MBS
(H7t5) Sof HE0| 2ast BF= M=oY
= AE%tes A0l FLf. TI= CRP& ZHdH]
ofgar A Yele| Az EX|, 2T 7tSOtL.

W&o Zo|

BEZZO|ECH B2 Zo|7t Eret 3= A
Tty A" & Aot EE2 HE 7IE=H
MEE AIZSHOOF oth, EHaZ0| =0 U222
2 FOIE 7|00 ot ~Fo| HHIE Xg
g 3%, MEA 2F0 mE = Zo|, TF, Ft
ZHEO, HEE (f= W) 8 dd 3 &
gk 7tsottt

12 3.CRP MX%x| of

- be precise with

® The pinion shaft must be supported
adequately to ensure full contact of the pinion
rollers along the face of rack teeth.

@ The rack must sit on a step at least one half
the width of the rack for proper support. The
rack should not be supported by fasteners
alone. Pinning the rack to its mounting surface
is not recommended.

® Systems may be mounted at any angle as
long as the rack, guiding system and mounting
surface remain parallel with the shaft at a 90°
angle from the rack.

H Rack modification

CRP rack can be cut, if it is necessary. Cutting
should be start from the bottom reference surface
of rack. 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.

[Figure 3. CRP installation examples]
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H Multiple rack

When joining multiple sections of rack it is
recommended that the alignment tool should be
used whenever possible.

The alignment tool can be clamped or bolted in
place by placing the alignment tool in position
across the rack joint and laying a flat steel bar
across the pins and clamping against the steel bar.

If clamping is not possible then the alignment
tool can be manually seated across the rack joint
while pressing the pins forcefully into the rack
teeth. When the adjoining rack section is properly
spaced, no movement should be felt when
alternately pushing down on opposite ends of the

alignment tool.

Note: Lightly clamping down the alignment tool
is the recommended method, using the bolting or
manually seating procedures may result in
reduced CRP system positional accuracy and

cumulative error when crossing rack joints.

Refer ‘Additional rack installations’ section for

further information.

H Natural Flatness of rack
Natural flatness of CRP rack alone, before
installation, is shown in below figure. This
flatness depends on length, thickness, model and
so on. This deformation can be restored to

original accuracy by proper installation.
Therefore, this value can use as reference only.
However, it is possible to occurring permanent
deformation without proper storing. Do not store
the rack vertically or hang on part of rack only. It
must store flat floor with entire rack length support

to maintain natural flatness.
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- 0.3

®) ®) o

MO A T M 1

o) o) )

- 102

m Y X

CRP 2nt HAHjojzel MxB2 13 30

MAle Bd=E [RXAI5H0{0F otH, Of FA=S
7RIS 2l =fap HMHofE 2X|EHS SAl
=l , X 28 S Ho

=
B2 3| shCt

2o HHO| 7ME Ol Ut BD AR YO
MEIES J|FBHOR AIBY 4 Yooz, #H
BAIRI0| 9|25 SIS MXE0[o} BtOf, Af
8 o] WEIBHMS HEA| RO FHELO|
MX|5t0f, TLIQI0] AFSAH Yol MEHRIE X|

1. MX|oint 2o HAMEHZE OISt E3|
AP Wo| UKS S 4+ AL OB =

L MX|BHO| V| 20EE B0

— |

22! 4 [Figure 4]

Il RACK INSTALLATION

The mounting surface for both the rack and the
linear guiding system must be parallel within the
specifications shown in Figure 3. This parallelism
requirement is best achieved by machining the
mounting locations for both the guiding system
and rack in the same machining operation.

iGB recommends orienting the rack teeth
downward or to the side so it minimizes the
possibility of debris collecting on the teeth and
causing meshing interference. The model
number displaying surface and arbitrary cut
surface cannot be used as reference surface.
And any rack ends that have been cut must be
located at the end of the run; the pinion must not
cross cut rack ends.

Rack installation sequence

1. Ensure that the mounting surface and rack are
completely clean, free of burrs, or anything that
could interfere with full contact with the mounting
surfaces.

2. With the guiding system in place mount a dial
indicator on the carriage and measure the
perpendicularity and parallelism variance on the
two rack mounting surfaces by moving the
carriage down the run and monitoring the dial
indicator readings. Verify they meet specified
tolerance of +0.03 mm as shown in Figure 4.
Mark the location of the high point in the mounting
surface the rack bottom sits on.

3. Start rack installation at the high point in the

mounting surface the rack bottom sits on.
Additional sections of rack will be 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.
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4. Apply mounting bolts, lightly secure the first
rack length to the mounting surface and clamp it
with additional thick steel plate to protect the rack
teeth by distributing the clamp load over several
teeth.
bolt as they are tightened to ensure full rack to
mounting surface contact. See Figure 5. Hexa-
socket head cap screws are recommended for
maximum pinion shoulder clearance.
the side of the rack with the model number on it is
not against the mounting surface.

Make sure the clamps are close to each

Make sure

a5 HESEATIEY £ 7| Uk of
Figure 5 Two way to securing rack

5. Tighten the mounting bolts on the first rack
alternately and incrementally 25%, 50%, then fully
torque, working from the center of the rack
towards the ends. Refer to Table 3 for
recommended tightening torques.

6. Once the rack mounting bolts are fully
torqued, verify tooth peak variance is less than
0.03mm (or the rack bottom reference surface
peak variance less than 0.05mm) by placing a dial
indicator on the movable carriage with the
indicator tip on the tooth peaks. (or the rack
bottom reference surface) Measure the tooth
peak variance (or the rack bottom reference
surface) at points throughout the entire rack
If the tooth peak
variance (or rack bottom reference surface) is out
of recommended tolerances and the mounting
surface was in recommended tolerances, then
dismount the rack and inspect for dirt, burs, or
anything that would prevent proper rack to
mounting surface seating.

section as shown in Figure 6.
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B 3 HENZEZD

Table 3. Recommended tightening torque

= E[Bolt] Class 10.9~12.8 (£F2|:Nm

NES| ZH S| LE20&
[Material] [Steel] [Castlron] | [Aluminum]
= M6 15 10 8
E | M8 37 25 13
% M10 73 51 36
= | M12 128 89 64
S | M14 204 142 102
@1 M6 318 222 159
2 m20 622 435 311
£ E[Bolt] Class 6.9~8.8 (£F2[:Nm)

NES| ZE =X LE20E
[Material] [Steel] [Cast Iron] | [Aluminum]
= M6 10 10 8
E | M8 25 25 13
% M10 51 51 36
= | M12 89 89 64
S | M14 142 142 102
21 Mm16 222 222 159
2 M20 435 435 311
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If the mounting surface is out of recommended
tolerances, then shimming between the
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.

rack

When shimming,
it is preferred to support the rack as much as
possible, not just short pieces near mounting bolts.

\ [S0I& B (Teeth peak
measurement] 5

-~

a6 Y H

Figure 6. Rack verification

B Additional rack installations

NOTE: Alignment Tools for each CRP size
are required and available for purchase from
iGB. This tool is required for proper
installation of multiple rack segment runs.

7. Butt the second rack segment against the first
fully secured rack on the mounting surface and
lightly secure it with fasteners with serviceable
thread locking compound applied so it is in full
contact with the mounting surface but still
moveable within the rack mounting hole
tolerances.

8. Clamp the alignment tool between the two
racks utilizing the two adjacent tooth roots of each
rack while being careful not to damage the rack or
alignment tool as shown in Figure 7. When
clamp it, placing additional thick steel plate
over all 4 pins in between alignment tool and
clamp, to protect the rack teeth by distributing the
clamp load over several teeth. Do not apply
excessive force clamp the alignment tool.
Lightly clamp it until rack or clamp itself is not
move easily is enough.

[Bottom reference
_surface measurement)
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Figure 7. Clamping the alignment tool
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If clamping is not possible then the alignment
tool can be manually seated across the rack joint
while pressing its pins forcefully into the rack tooth
roots. When the adjacent rack section is properly
spaced, no movement should be felt when
alternately pushing down on opposite ends of the
tool. Lightly clamping the alignment tool in place
is the preferred method and will give the best
results, using manual methods may reduce the
CRP system accuracy.

9. Tighten the mounting bolts on the second

rack alternately and incrementally 25%, 50%, then
fully torque, working from the center of the rack

towards the ends. Refer to Table 3 for

recommended tightening torques.

10. Carefully remove the alignment tool.

11. Starting on the first rack perform the tooth
peak variance check and extend it to the second
rack as covered in step 6. |If the tooth peak
variance on the second rack is out of
recommended tolerances shim it to match the first
rack.

12. Repeat Steps 7 through 11 for any
additional rack sections. Always reference the
runout of additional rack sections against the first.

H Pinion installation requirements

Pinion should be mounted as close to a shaft
supporting bearing as possible to minimize shaft
deflection, radial load.

Exerted radial load to actuator output shaft (or
add on linear bearing load) can be calculated by
using equation below;

F,=F, sinf
where, F.is radial load, F, is actual tangential
force, 8 is maximum pressure angle.

When selecting actuator for CRP, not only
‘Output torque’ but also ‘Applicable radial load’
has to be considered. Also,
application, pinion cannot be supported both ends,
therefore, this radial load can be exerted into
actuator output support bearing as a tilting
moment with actuator output bearing support span.
This tilting moment may cause tilting deflection of
actuator output shaft. This tilting deflection may
cause poor engagement of CRP pinion and rack.

in most of
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To obtain maximum performance of CRP, it is
recommended that select actuator with tilting
rigidity (or stiffness) specifications. Desired tilting
rigidity can be calculated by using following

equation;

Actuator tilting rigidity
>Radial load distance(m)*Radial load(N)

Even though tilting moment load and radial load
of actuator is sufficient, if tilting rigidity is not clear,
then it is possible to have a poor engagement
between pinion and rack, depends on operating
condition. In this case, it may reduce the
performance of CRP, such as noise, lifetime, and
accuracy etc.

Actuator output shaft specifications should

satisfy requirement in Table 4.

E 4 757| £Y% 27A4Y
Table 4. Desired actuator specifications

AE 253
[Circularity] [Runout]
= B Ab
oo <0.02mm < +0.01mm
[Shaft type]
EHIME & AF
Sem S < 0.02mm < +0.01mm
[Flange type]

Pinion and actuator shaft rotary axis must align
as close as possible. Eccentric alignment of
pinion cause poor accuracy. In case of shrink
fitting, between actuator output shaft and CRP
pinion, self-centered products are recommended.
After install the pinion on the actuator output shaft,

it is necessary to check the runout of pinion.
Pinion must rotate at least one revolution, and
ensure peak value of each pin (not pinion frame)

remain within ‘<0.03mm’.

H Pinion and rack engagement
Figure 7 shows how to adjust CRP pinion and

rack engagement distance. Place the pinion as




Clean Rack PinioN @ - = - - = - c o oo

0.005~0.015mm O|Lj0]| HEEEZE TS =%
Act.  AG7o| F1 Z0| # FIH7 O|F
F20| XSt JEHOIMS] =2 £
oot X|FEY E= RXXF==(HUHO )

Z7|otEol 227t AN HEADHA|

HME %
Yrel ML Q¢ 1R FxEo MAY =
4®o|Ch 1E9S HB Jbsth M o 7He
8| mH Zolch AmE Sof o3t mL|Qlo)
2 W wHe Ama o) o3t A7} 2
Lole oM E2lAl7lee oz mLel L

a3 8. 242 TUS U DU AY

Figure 8. Pinion positioning for assembly

224X [Elongated Slots]

8 E2E [Pressing bolt]

O asd\ode! number O

A AMX| [Eccentric Slots]
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only one pin on pinion locate at dedendum (root)
of rack tooth. Gently press the pinion
(approximately 50N or 5kg), then pinion and rack
engagement distance become 0.005~0.015mm.

If two pin of pinion locate at dedendum (root) of
rack tooth, which is shown in right side of Figure 7,
it may damage the teeth and (or) linear guide, by
interference. CRP has patented tooth profile,
which allow easier assembly and high teeth
contact ratio to obtain maximum performance.

The CRP system requires a mechanism to
achieve proper system assembly accuracy.
The recommended method is to mount the iGB
servo drive system on a sliding bracket that has
an adjustment to push it into the rack. Another
possible adjusting pinion location method utilizes a
bracket with eccentric mounting slot pattern.
General design concept for pinion installation,
which allows teeth engagement adjustment shows
in Figure 9. Spring loaded locating pinion
mechanisms shall not be used since the spring
force required to counteract the extra separation
forces in between pinion and rack, and would
cause a reduction in pinion needle bearing life and
increase system noise.

AAE X [Shimming]

ad 9.

— —— HA [Eccentric] \é [Shim]

=872 =H”o| 7tsgt mL A 2K of

Figure 9. Pinion installation examples for teeth engagement adjustment
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B Lubrication

Under most circumstances, the CRP system
requires (minimized) periodic lubrication for anti-

corrosion. (Standard CRP rack has ‘galvanic’
treatment  for initial moderate  corrosion
resistance.) In special cases, CRP can be

if the
1m/sec

operated lubrication free on request,
maximum speed does not exceed
(Maximum speed 2m/sec, depends on load
Typically this will
involve dirty environments where contaminates
will be attracted/stick to the lubricant on the rack
creating mechanical interference or an abrasive
(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.) Other
applications where no rack lubrication may be
beneficial include food processing, clean rooms,
coating, and others where low particle 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 anti-
corrosion. iGB recommend that CRP should
have periodic lubrication for anti-corrosion.
Consult iGB for more information regarding
alternative lubrication options or lubrication-free
applications.

conditions an applications).

paste that can accelerate wear.

H 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.
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Hl Remarks

v' Make sure that the machine bed and guiding
system are rigid enough to prevent deflection that
will affect CRP system assembly accuracy.

v" 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.

v" Over long distances a single piece machine
bed will

segmented bed.

become impractical requiring a
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.

v" The CRP system generates a separation force
between the pinion and rack. Make sure this is
accounted for when selecting the guiding system.
Refer ‘Pinion installation requirement’ section.

v" Do not use the CRP system in environments
with temperatures outside of a -5~40°C 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.

v On

stainless steel, on request (with the exception of

request CRP systems made out of

the pinion rollers that consist of bearing grade
steel, and pinion housing with aluminum alloy as
an option), and will have moderate corrosion
resistance. Pinion roller corrosion will lead to
pinion needle bearing damage and then system
failure. Always protect the pinion from adverse
conditions. iGB makes no claims for CRP
corrosion resistance in any applications.

v" 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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Clean Rack Pinion e
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CGE &2/ 2/ & [Clean Gearing External series ratings at a glance]

ML AFSE CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP
[Pinion Specifications] 001 | 002 | 004 | 008 | 015 | 020 | 040 | 060 | 080 | 120 | 180
~ 720rpm [630rpm] 5 10 20 30 54 78 138 [219] | [323] - -
SI8E3 vs.
LU oial - 600rpm [510rpm] 53 11 21 31 57 82 145 223 328 | [475] -
: 480rpm [420rpm] 56 12 22 33 61 88 155 238 351 483 | [894]
[Permitted Nm
torque vs. 360rpm 6 13 24 36 66 96 169 259 382 527 936
Pinion rpm] 240rpm 6.9 14 26 40 75 108 191 293 431 595 1057
120rpm 8.5 15 27 55 100 150 270 400 530 800 1200
2o ?PEF-J_“: sis=3 Nm 10 20 40 80 150 200 400 600 800 1200 1800
[Maximum acc./dec. torque]
E2ABBHUET (HISHX) Nm 20 40 80 160 300 400 800 1200 1600 2400 3600
[Peak torque (E-stop)]
I X &= [Pitch circle diameter] mm 38 47 57 76 95 114 133 152 171 190 228
249 220l [Aluminum] x 10 0.67 1.56 4.23 11.5 32.7 74.8 160.6 307.5 671 993.5 2626
[Inertia]3) Et A 20 [Steel] kg~m2 1.16 2.71 7.08 20.5 57.6 125 274.7 537.3 1043 1748 4690
azd 2=20|s [Aluminum] 0.2 0.3 0.56 0.9 16 2.7 42 6.3 10.6 13 23.8
[Mass]s) Et A 2F [Steel] kg 0.4 0.6 1.1 1.9 3.4 5.3 8.4 12.8 17.3 24.1 45,5
£d = [No. of roller] rollers 10 12 12 12 12 12 12 12 12 12 12
2 & [Module] mm 3.8 3.92 4.75 6.33 7.92 9.5 11.1 12.7 14.25 15.83 19
X & =22k [Max. pressure angle of tooth engagement] deg. 23 20 20 20 20 20 20 20 20 20 20
JEagY [Lifetime basis]‘) (L10) hrs. 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
QUXIXE AFSE 2=l el el & (L]
fExtemalRing Gearspecy | o) | o | GOF | F | SGF | SGF | S8 | SOF | SaF | S0 | SaF | %[ S
FASHED 2 [180rpm] 12 26 48
[Rated output torque] 3 [120rpm] 18 39 72
4 [90rpm] 24 52 9%
F) ans=sns R 5 [72rpm] 30 65 120
=(ILI3I &2 360rpm / ZH)Y [l
ULICH TLIQt 3®4 720pm ol |6 [60rpm] Nm 36 78 144
EAMZIOtOIXIHI 2 22lBt&LICE 7 [51rpm] 42 91 168
ot @ s out e = o | 6 o o | i |
SEJINIGB for pinion speed higher than |...9 [40rpm] 54 17 216
720rpm.] 0  [36rpm] 60 130 240
2 20 40 80
3 30 60 120
4 40 80 160
ZUOIRRSEES 5 50 100 200
[Maximum 6 Nm 60 120 240
acc./dec. torque] 7 70 140 280
8 80 160 320
9 90 180 360
10 100 200 400
EASIBHUEI (B183X) Nm Z U2 S EEES 281 [2 times of Maximum acc./dec. torque]
[Peak torque (E-stop)]
2 0.38 0.95 1.5 3.3 5.1 8.1 12.3 18 24
3 0.7 1.9 3.3 6.5 8.7 14.1 21 30
4 1 2.7 4.9 9.7 13 20.5 29.6
5 1.3 3.8 6.4 13.6 16.8 26.1
2 [Mass] 6 kg 16 5.4 8.1 176 | 207 |8
7 1.9 5.3 9.7 20
8 2.2 6 11.3 23
9 2.5 6.8 13
10 2.9 7.5 14.6
2 3.85 13.4 32.3
3 17.5 62.7 164
4 48.2 176 477
5 104 401 1052
HEQUE x 10
[Moment of inertia] 6 kg-m? 190 814 1993 1..7826 1 15628 A
7 318 1206 3378
8 493 1861 5305
9 723 2706 7850
10 1016 3756 11100

) BE LICt. [Reference value only for standard pinion.]
4) BRPolED < §AEAET [Average load torque < Rated output torque]
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Clean Gearing External &4 X Al [Clean Gearing External Ordering Information]
2| XI Xt CGE 0OOO - s - OO - 0OOoO
[External Ring Gear] @ @ @ @
CRP 0OOO - P - (A/S) - OOOOO

oL [Pinion] D 2 3 @

[Model Name]: Clean Gearing External / Clean Rack Pinion
& [Model Number]: CRP IILI& X HOt2=61E &3 [CRP pinion maximum acc./dec. torque]
Q| XI Xt [External Ring Gear]: 2f=Ul[Ratio]
OILIY [Pinion]: M2Z [Material]
A: 2205 (Aluminum)— =E HMZE [Bolt clamping]
S: A (Steel)- ==& MZ L= #EHI| HZ [Shrink fitting or Feather keyway]
@ XIZAtg [Indication]:
/XXt [External Ring Gear]: IlLI211 2| X|Xt2
and external ring gear]
OLIA [Pinion]: TILIY S&3IE E= X&E 2| [Pinion shape code or applied gearbox]
o LY SAIDCE= OllEE ZFXGHY AIL. [Please refer below table for Pinion shape code.]

o NE ZHJI0 &428ct=s LILIYKS Hsd L MEX+= GAHTO0IXIHIZ 22/8tE LICH
[In case of ‘applied gearbox’, please contact SEJINIGB for availability and detail dimensions.]

©®

=412l [Center distance between pinion

Ex.) CGE002--S-i2-74, CRP004-P-A-B06M05018, CRP002-P-S-K1431, CRP002-P-S-S1023, CRP002-P-A-MMO065

CRP I|LIX EARE [CRP Pinion Shape Code]
- - oL 2 EH4IE [Pinion Model Number & Shape Code
HZ= DU [Standard Pinion] 23 % 2= [ P 1
CRP001 | CRP002 | CRP004 | CRP008 | CRP015 | CRP020 | CRP040 | CRP060 | CRP080 | CRP120 | CRP180
P s 26 31 43 48 55 68 76 86 96 116
(D2 | g2 23 28 38 43 50 62 70 85 95 115
s D3 ‘2_ o 47 57 76 95 114 133 152 171 190 228
Hl| b4 28 I 62 75 97 120 144 166 188 216 238 280
S| D5 it % ; @ 31 o] 8 ol 49 o] 60 ol 75 |o| 8 [o| 97 || 116 |¢] 123 || 146
= X (]
@ D6 amxs QL1 (B 14 || 20 [ 25 K| 32 || 40 [K| 48 |o| 55 |G| 65 2 75
LU 235 (@22 P2 [®8 [<]18 19,25 (V] 31 |S[345 |9 28 [] 30 || 30
22| 2o 38 38 41 43 51 60 64.5 65 87 99
=
23 2 g e 1.5 13.5 13.5 17 16.5 20.5 24.5 24.5 30.5 44.5
all4|gs 18 21 24 27 31 36 41 46 56 60
L5 |—° 41 48 51 61 64 77 90 95 117 149
D1 15 22 30 30 35 35 52 52 76 76 120
| D2 10 14 20 20 25 25 40 40 55 55 85
ﬁ D3 38 47 57 76 95 114 133 152 171 190 228
51| D4 50 62 75 97 120 144 166 188 216 238 280
| D5 22 31 38 49 60 75 86 97 116 123 | | 146
Sl |2 12 |2 o5 | 6 |Q] o [R]85 |S[ 12 |R] 20 |R[ 17 |&[ 75 |&| 205 |&B[ 18
S |8 2 |85 |8 a2 |8 |l ses a5 SIS s |2 6 | o | iah
(] EN = S8 N S [.223. IR .5 N N ~ 5.0 5.8
x| L3 1.5 11.5 13.5 135 17 16.5 20.5 24.5 24.5 30.5 445
s | L 13 18 21 24 27 31 36 41 46 56 60
2| L5 36 41 48 51 61 64 77 90 95 117 149
L6 3 6 6 6 8 8 12 12 16 16 22
L7 6.4 9.3 12.8 12.8 15.8 15.8 23.3 23.3 31.8 31.8 47.9
D1 - 6 6 15 18 18 20 - 60 70 70
D2 12 18 18 30 37 37 45 75 90 100 120
D3 38 47 57 76 95 14 133 152 171 190 228
| D4 50 62 75 97 120 144 166 188 216 238 280
=
€| D5 22 31 38 49 60 75 86 97 117 123 146
% | D6 20 30 30 45 58 58 70 50 - - -
. EBEf2H8s0 HO or2N|s x| o | Al
E_X‘“Eo—-l ST E—rﬂlﬁ XHEO' = =] D6 | m - W - W - W - w ” W - W - W - w| 107 |w| 120 |w 80
E, BA2dMES EEEALIC g 3 3 3 S & & & R [ [ )
=y EreAMEE s . = 2 2| ex 2| 6x 2] 8x |2 8x |2] 8x [ &x 2] 12x B[ 12x |B] 12x |B] 12x
- CHO A=Y ARR= NEXAME N |g| D7 6X6 = < < =
a2 F=FENESE MAs2aos /3 T S S| 95 |S] 95 [S]| 11 |S] 14 || 14 17.5 17.5 175 | S| 175 175
- — —, |o @ a a » © © o o o © o
of ZFRYLICL U3E BB A (= pg Q] X 2| 6 [2| X || 8K || axg [B] axo |R] & || 12X [ 12X |3 12 || 12X
CE XA <) N 35 |®| 565 |[®| 55 |©] 66 | Al S I O I T O I O el A
—= o= QD
[- In case of bolt clamping shape, aluminum % L 25 20 & 205 & 22 2 10 7 10 2
material is standard, steel is optional. 3 I|:22 2 g 2 g g g g g - - -
- Self-centering shrink fitting applied in the ) i S i e = o S S 2:55 3(?5 4;35
list, please refer external dimensions for ; : : : : : : : : :
bigger diameter shrink fittings ] L 2 18 21 2 2 2 2 21 29 20 &0
99 9 L5 36 41 48 51 61 64 77 90 95 117 149

Gee> AR Ol AXIX OILIHE 0ISotA &= USLICH &AAE &2 @AMIO0IXEIZ 22 FAAIL.
[Customized external ring gear & pinion is available on request. Please contact SEJINiGB for more detail.]
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CGE M3 81 =HAH L [CGE Selection & lifetime calculation]

AV(m/v)
v
t(se;)
- 11‘ B t L
H6. O™ H 2~(Sy) [Table 6. Safety factor (S))]
FEAHYUL 2 [Operations without impact] | 1.2~1.5
2 S2& [General operations] 15~2
220/ U= 3 [Operations with impact] 2~3
o Sl A o .
H5. 08 H %(u) [Table 5. Friction coefficient (u)] 2£2 2= [Operations with high impac] 3~4
NeE HOE [Bearing w/o sealing] 0.02~0.05
AM2E HIOE [Bearing with sealing] | 0.1~0.2
m&E o H Selection example
> ASxA » Operating conditions
RAFE Required Data
22 (m) 30 kg Mass (m) 30 kg
SoOIALZHUE (1) 2.1 kgm? Load moment of inertia (/) 2.1 kgm®
“&8ot & (D) 0.75m Load Diameter (D) 0.75m
LAESHEIEE (N,) 80 rpm Desired output speed (»,,) 80 rpm
HEZAIZE (1, 84) 0.4 sec Acc./Dec. time (1, t;) 0.4 sec
SHEAZ (1) 2 sec Constant speed time (1,) 2 sec
ARSI MH (T,) 0 Nm External torque (7,) 0 Nm
Ot Al (1) 0.2 (25 &%) Friction coefficient (u) 0.2 (Table 5)
SHNEE (9) 9.81 m/s” Gravitational acceleration (g)  9.81 m/s?
OHM Al == (S)) 2(ES2d) (H6 &X) Safety factor (S)) 2 (General)  (Table 6)
1. RALSE: 1. Desired angular velocity:
o=(N, x2r)/60 o=(N, x2r)/60
=(80x2x3.14)/60=8.9rad | s =(80x2x3.14)/60=8.9rad | s
2. RAAINEE: 2. Desired angular acceleration:
a=w=wlt,=89/0.4=22257adls* a=w=wlt,=89/0.4=22257adls*
3. JIBA FASEH: 3. Desired accelerative torque:
T, =1,0=21x2225=46.73Nm T, =1,0=21x2225=46.73Nm
4. OHE Rt A= 4. Frictional torque:
=0.2x30x9.81x0.75=44.2Nm =0.2x30x9.81x0.75=44.2Nm
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5 MMPEEH:
T,=S,(T,+T,+T,)
=2x(46.73+44.2+0) =182Nm
QLASE L 80rpmEB20UA A= EJ0
182NmOl &0l &S JHEAEGHH, CGEO15
(264Nm @ 90rpm, 25| 4)
6. T QXX 2SS ELES 2F
To=W+1)a
=(2.1+4001x10*) x 22.25 = 55.63Nm
TfG =p-(m+mg)-g-D
=0.2x(30+13)x9.81x0.75=63.3Nm
T =8, (T,o+T+T,)
=2x(55.63+63.3+0) =238Nm
238Nm < 264NmO|EZ, CGE015 &2=H[4 &3
7. RPN XILHEGHS:
CRPO15 LILI0I HEot=s RF3&HEE2
T,=T,1i=238/4=59.5Nm
CRPO15 IILIQl HIXIBHEE,
PCR = (95mm/2) x10% = 0.0475m
CRPO15 IILI2H0I HEots RFHHEHEZ,
F,, =T,/ PCR=59.5/0.0475=1253N
LIAYHLAN o RFBETIEE
F=F, xsin@=1253xsin20=429N
(043|/d 9= CGE015 XI&H= grai2t
8. =AA

| & e

[

fou

10
N, (T )3
10 N TdG

10000 x 29 x 395 ~ 158947
238

©
o

SEZ0ILE A X200 Tets, His=EH-H& 3
d2se M s59g, Axd, ¥ =(Counter
balance), RMEH, SENY S= LAdl0F &

- be precise with

5. Total desired torque:
T,=8S,(T,+T,+T,)
=2x(46.73+44.2+0) =182Nm

Temporary selection for rated torque higher than
182Nm, at nearby desired speed 80rpm, CGE015
(264Nm @ 90rpm, Ratio 4)

6. Total desired torque with CGE ring gear inertia:
To=W+1)a
=(2.1+4001x10*) x 22.25 = 55.63Nm
TfG =pu-(m+mg)-g-D
=0.2x(30+13)x9.81x0.75=63.3Nm
T =8, (To+T+T,)
=2x(55.63+63.3+0) =238Nm
238Nm < 264Nm, as a result, CGE015 ratio 4 is
selected.
7. Desired radial load support:
Desired torque applied at CRP015 pinion is,
T,=T,.i=238/4=59.5Nm
Pitch radius of CRP015 pinion is,
PCR = (95mm/2)x10~> = 0.0475m
Desired tangential force applied at CRP015
pinion is,
F,. =T,/ PCR=59.5/0.0475=1253N
Desired radial load support caused by desired
tangential force is,
F=F, xsin@=1253xsin20 =429N
(where, @ is maximum pressure angle of

CGEO015 tooth engagement)

8. Life time calculation:
10

N, (T, )
X
Nm TdG

~10000x 225[2541° < 15894/rs
30 | 238

LlO =

where, N, is rated output speed, N, 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,
counter-balances, fluid dampening systems, wind
resistance etc.
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CGE 2|8 Xl+ [CGE External Dimensions] (mm)
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CGl & &2 & [Clean Gearing Internal series ratings at a glance]
ML AFSE CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP | CRP
[Pinion Specifications] 001 | 002 | 004 | 008 | 015 | 020 | 040 | 060 | 080 | 120 | 180
] 720rpm [630rpm] 5 10 20 30 54 78 138 [219] | [323] - -
SIEE3 vs.
LU oial - 600rpm [510rpm] 53 11 21 31 57 82 145 223 328 | [475] -
: 480rpm [420rpm] 56 12 22 33 61 88 155 238 351 483 | [894]
[Permitted Nm
torque vs. 360rpm 6 13 24 36 66 96 169 259 382 527 936
Pinion rpm] 240rpm 6.9 14 26 40 75 108 191 293 431 595 1057
120rpm 8.5 15 27 55 100 150 270 400 530 800 1200
2o ?PEF?T sis=3 Nm 10 20 40 80 150 200 400 600 800 1200 1800
[Maximum acc./dec. torque]
E2ABBHUET (HISHX) Nm 20 40 80 160 300 400 800 1200 1600 2400 3600
[Peak torque (E-stop)]
I X &= [Pitch circle diameter] mm 38 47 57 76 95 114 133 152 171 190 228
249 220l [Aluminum] x 10 0.67 1.56 4.23 11.5 32.7 74.8 160.6 307.5 671 993.5 2626
[Inertia]a’ Et A 20 [Steel] kg‘mz 1.16 2.71 7.08 20.5 57.6 125 274.7 537.3 1043 1748 4690
azd 2=20|s [Aluminum] 0.2 0.3 0.56 0.9 16 2.7 42 6.3 10.6 13 23.8
[Mass]s) Et A 2F [Steel] kg 0.4 0.6 1.1 1.9 3.4 5.3 8.4 12.8 17.3 24.1 45,5
£d = [No. of roller] rollers 10 12 12 12 12 12 12 12 12 12 12
2 & [Module] mm 3.8 3.92 4.75 6.33 7.92 9.5 11.1 12.7 14.25 15.83 19
X & =222k [Max. pressure angle of tooth engagement] deg. 23 20 20 20 20 20 20 20 20 20 20
JEagY [Lifetime basis]” (L10) hrs. 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
LAXIRE AR asu i | es & ¢ [Modell
poarmai Ring Gearspecy | et | & | 68| 651 551 68 | 68l [ 551 6@ | 6ol 6| o | @
FASHED 2 [180rpm] 12 26 48
[Rated output torque] 3 [120rpm] 18 39 72
4 [90rpm] 24 52 9%
F) ans=sns 5 [72rpm] 30 65 120
S(TLIQE &4 360pm / Z&H)Y 1ol
2tULICH TLQ 5&®4 720rpm Ol&t2 6 [60rpm] Nm 36 78 144
EMNIZOLOIXIHIZ2 22t LICH. 7 [51rpm] 42 91 168
pecd o0 1 aic) mease contact |—-8......145em] 48| 104 | 102
SEJINIGB for pinion speed higher than 9 [40rpm] 54 117 216
720rpm.] 10 [36rpm] 60 130 240
2 20 40 80
3 30 60 120
4 40 80 160
ZUOIRRSEES 5 50 100 200
[Maximum 6 Nm 60 120 240
acc./dec. torque] 7 70 140 280
8 80 160 320
9 90 180 360
10 100 200 400
SUSBIUEI HILAN) Nm ZCHOtZ G122 E32 281 [2 times of Maximum acc./dec. torque]
[Peak torque (E-stop)]
2 0.8 2 2.7 6.4 8.2 10.6 19.8 26 37
3 11 2.8 3.9 9 11.6 15.2 27.9
4 14 3.6 5 116 | 151 | 197 % [
5 17 4.3 6.2 18.5 24.3
Y [Mass] 6 kg 2 5.1 7.3 22 [
7 2.3 5.8 8.5
8 2.6 6.6 9.6
9 3 7.4 10.7
10 3.3 8.2 11.9
2 22.6 92.7 169
3 58.9 238 454
4 121 486 957 | 4016 | 7583 | 13770 | 35006 [*
5 " 218 860 1738
YHDHE x 10
[Moment of inertia] 6 kg-m? 82 1405 2861 111926 1 23109 S
7 539 2143 4383
8 783 3102 6373
9 1091 4312 8889
10 1471 5806 11993

) BHE 2 LICt. [Reference value only for standard pinion.]
6) B 2GtED < AEZHE T [Average load torque < Rated output torque]
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Clean Gearing Internal A X A| [Clean Gearing Internal Ordering Information]
LH XI X CGl 0OOO - s - 00 - OO0
[Internal Ring Gear] @ @ @ @
CRP 0OOO - P - (A/S) - OOOOO

oL [Pinion] D 2 3 @

[Model Name]: Clean Gearing Internal / Clean Rack Pinion
& [Model Number]: CRP I|ILIY Z Ot 53 E&E 3 [CRP pinion maximum acc./dec. torque]
LI XI Xt [Internal Ring Gear]: 2= H|[Ratio]
OILIY [Pinion]: M2Z [Material]
A: 2205 (Aluminum)— =E HMZE [Bolt clamping]
S: A (Steel)- ==& MZ L= #EHI| HZ [Shrink fitting or Feather keyway]
@ XIZAtg [Indication]:
LHXI Xt [Internal Ring Gear]: IILIA D LHXIXIS] SAIH2Z| [Center distance between pinion
and internal ring gear]
OLIA [Pinion]: TILIY S&32E E= X&E 25| [Pinion shape code or applied gearbox]
o LI SAICE= OllEE ZFXGHYAIL. [Please refer below table for Pinion shape code.]

o NE ZHJI0 &42ct=s HILIKS Hsd L MEX+= GAHEOI0IXIHIZ 22/8tE LICH
[In case of ‘applied gearbox’, please contact SEJINIGB for availability and detail dimensions.]

©®

Ex.) CGl002--S-i2-74, CRP004-P-A-B06M05018, CRP002-P-S-K1431, CRP002-P-S-S1023, CRP002-P-A-MM065

CRP I|LIX EARE [CRP Pinion Shape Code]
- - oL % EH4IE [Pinion Model Number & Shape Code
HZ= DU [Standard Pinion] 23 % 2= [ P 1
CRP001 | CRP002 | CRP004 | CRP008 | CRP015 | CRP020 | CRP040 | CRP060 | CRP080 | CRP120 | CRP180
P s 26 31 43 48 55 68 76 86 96 116
(D2 |52 23 28 38 43 50 62 70 85 95 115
s D3 ‘2_ o 47 57 76 95 114 133 152 171 190 228
Hl| b4 28 I 62 75 97 120 144 166 188 216 238 280
S| D5 2 % ; @ 31 o] 8 ol 49 o] 60 ol 75 |o| 8 [o| 97 || 116 |¢] 123 || 146
= X (]
@ D6 anxs QL1 (B 14 || 20 [ 25 B 32 | 40 [K| 48 |o| 55 |G| 65 2 75
LU 235 (@22 P2 [®.8 [ <]18 19,25 (V] 31 |S[345 |9 28 [] 30 |ov| 30
22| 2o 38 38 41 43 51 60 64.5 65 87 99
=
23 2 g e 1.5 13.5 13.5 17 16.5 20.5 24.5 24.5 30.5 44.5
all4|gs 18 21 24 27 31 36 41 46 56 60
L5 |—° 41 48 51 61 64 77 90 95 117 149
D1 15 22 30 30 35 35 52 52 76 76 120
| D2 10 14 20 20 25 25 40 40 55 55 85
ﬁ D3 38 47 57 76 95 114 133 152 171 190 228
51| D4 50 62 75 97 120 144 166 188 216 238 280
| D5 22 31 38 49 60 75 86 97 116 123 | | 146
Sl |2 12 |2 o5 | 6 |Q] o [R]85 |S[ 12 |R] 20 |R[ 17 |&[ 75 |&| 205 |&B[ 18
S |8 2 |85 |8 a2 |8 2|l ses a5 SIS 5rs |2 67 | o | iah
(] EN = S8 N S [.223. IR .5 N N ~ 5.0 5.8
x| L3 1.5 11.5 13.5 135 17 16.5 20.5 24.5 24.5 30.5 445
s | L 13 18 21 24 27 31 36 41 46 56 60
2| L5 36 41 48 51 61 64 77 90 95 117 149
L6 3 6 6 6 8 8 12 12 16 16 22
L7 6.4 9.3 12.8 12.8 15.8 15.8 23.3 23.3 31.8 31.8 47.9
D1 - 6 6 15 18 18 20 - 60 70 70
D2 12 18 18 30 37 37 45 75 90 100 120
D3 38 47 57 76 95 14 133 152 171 190 228
| D4 50 62 75 97 120 144 166 188 216 238 280
=
€| D5 22 31 38 49 60 75 86 97 117 123 146
% | D6 20 30 30 45 58 58 70 50 - - -
. EBEf2H8s0 HO or2N|s x| o | Al
E_X‘“Eo—-l ST E—rﬂlﬁ XHEO' = =] D6 | m - W - W - W - w ” W - W - W - w| 107 |w| 120 |w 80
E, BA2dMES EEEALIC g 3 3 3 S & & & R [ [ )
=y EreAMEE s . = 2 2| ex 2| 6x 2] 8x |2 8x |2] 8x [ &x 2] 12x B[ 12x |B] 12x |B] 12x
- CHO A=Y ARR= NEXAME N |g| D7 6X6 = < < =
a2 F=FENESE MAs2aos /3 T S S| 95 |S] 95 [S]| 11 |S] 14 || 14 17.5 17.5 175 | S| 175 175
- — —, |o @ a a » © © o o o © o
of ZFRYLICL U3E BB A (= pg Q] X 2| 6 [2| X || 8K || axg [B] axo |R] & || 12X [ 12X |3 12 || 12X
CE XA <) N 35 |®| 565 |[®| 55 |©] 66 | Al S I O I T B I O el O
—= o= QD
[- In case of bolt clamping shape, aluminum % L 25 20 & 205 & 22 2 10 7 10 2
material is standard, steel is optional. 3 I|:22 2 g 2 g g g g g - - -
- Self-centering shrink fitting applied in the ) i S i e = o S S 2:55 3(?5 4;35
list, please refer external dimensions for ; : : : : : : : : :
bigger diameter shrink fittings ] L 2 18 21 2 2 2 2 21 29 20 &0
99 9 L5 36 41 48 51 61 64 77 90 95 117 149

Gee> AR Ol AXIX OILIHE 0ISotA &= USLICH &AAE &2 @AMIO0IXEIZ 22 FAAIL.
[Customized external ring gear & pinion is available on request. Please contact SEJINiGB for more detail.]
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CGl M7 51 =HAH L [CGI Selection & lifetime calculation]

A Vim/s)

H8. O™ H 2~(Sy) [Table 8. Safety factor (S))]

FEHYAL2H [Operations without impact] | 1.2~1.5
2 S2& [General operations] 15~2
220/ U= 3 [Operations with impact] 2~3
o Sl A o -
H7. 08 H %(p) [Table 7. Friction coefficient (u)] 2£2 2= [Operations with high impac] 3~4
NeE HOE [Bearing w/o sealing] 0.02~0.05
AM2E HIOE [Bearing with sealing] | 0.1~0.2
m&E o H Selection example
> ASxA » Operating conditions
RAFE Required Data
22 (m) 30 kg Mass (m) 30 kg
SoOIALZHUE (1) 2.1 kgm? Load moment of inertia (/) 2.1 kgm®
“&8ot & (D) 0.75m Load Diameter (D) 0.75m
LAESHEIEE (N,) 80 rpm Desired output speed (»,,) 80 rpm
HEZAIZE (1, 84) 0.4 sec Acc./Dec. time (1, t;) 0.4 sec
SHEAZ (1) 2 sec Constant speed time (1,) 2 sec
ARSI MH (T,) 0 Nm External torque (7,) 0 Nm
Ot Al (1) 0.2 (27 &%) Friction coefficient (u) 0.2 (Table 7)
SHNEE (9) 9.81 m/s” Gravitational acceleration (g) ~ 9.81 m/s?
OHM Al == (S)) 2(ES2d) (H8 &X) Safety factor (S)) 2 (General)  (Table 8)
1. RALSE: 1. Desired angular velocity:
o=(N, x2r)/60 o=(N, x2r)/60
=(80x2x3.14)/60=8.9rad | s =(80x2x3.14)/60=8.9rad | s
2. RAAINEE: 2. Desired angular acceleration:
a=w=wlt,=89/0.4=22257adls* a=w=wlt,=89/0.4=22257adls*
3. JIBA QFPASEH: 3. Desired accelerative torque:
T, =1,a=21x22.25=46.73Nm T, =1,a=21x22.25=46.73Nm
4. OHE Rt A= 4. Frictional torque:
Tf_:ﬂ.m.g-D Tf:ﬂ.m.g-D
=0.2x30x9.81x0.75=44.2Nm =0.2x30x9.81x0.75=44.2Nm
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5 MMPEEH:
T,=S,(T,+T,+T,)
=2x(46.73+44.2+0) =182Nm
QLASE L 80rpmEB20UA A= EI0
182NmOl &0l S JHEHEGHH, CGI015
(264Nm @ 90rpm, 25| 4)
6. T XX 2&HS ELEs 2F
To=U,+15)a
=(2.1+7583x107*) x 22.25=63.6 Nm
TfG =p-(m+mg)-g-D
=0.2x(30+15.1) x9.81x0.75=66.4Nm
"Tyo=8,(To+T+T,)
=2x(63.6+66.4+0) =260Nm
260Nm < 264NmO|E22, CGI015 &=5H[4 &3
7. AN XILHEGS:
CRPO15 IILI2I0I HEsot=s RTME=,
T,=T,.1/i=260/4=65Nm
CRP0O15 T|LIA
PCR = (95mm/2) x10% = 0.0475m
CRPO15 IILI2H0I HEots RTFHHEHEZ,
F,, =T,/ PCR=65/0.0475=1368N
LIAYHLAN o FLHETIEE
F,,=F,; xsin@=1368xsin20 = 468N

| & e

[

fou

o HWXgtEE,

(043|/d 0= CGIO15 XIZ = a2t
8. =G
@
N, T 3
L, = 3 2
N TdG
~10000x 22 x| 224 26012 * ~11837hrs
80 (260

SEZ0ILE A X200 Tets, His=EH-H& 3
d2se M s59g, Axd, ¥ =(Counter
balance), RMEH, SENY S= LAdl0F &

- be precise with

5. Total desired torque:
T,=8S,(T,+T,+T,)
=2x(46.73+44.2+0) =182Nm

Temporary selection for rated torque higher than
182Nm, at nearby desired speed 80rpm, CGI015
(264Nm @ 90rpm, Ratio 4)

6. Total desired torque with CGl ring gear inertia:
Te=(+1;)a
=(2.1+7583x107*)x 22.25=63.6 Nm

TfG =p-(m+mg)-g-D
=0.2x(30+15.1) x9.81x0.75=66.4Nm
"Tyo=8,(To+T+T,)
=2x(63.6+66.4+0) =260Nm

260Nm < 264Nm, as a result, CGI015 ratio 4 is

selected.

7. Desired radial load support:

Desired torque applied at CRP015 pinion is,

T,=T,./i=260/4=65Nm
Pitch radius of CRP015 pinion is,

PCR = (95mm/2)x10~> = 0.0475m
Desired tangential force applied at CRP015
pinion is,

F, =T,/ PCR=65/0.0475=1368N
Desired radial load support caused by desired
tangential force is,

F,, =F,; xsin@=1368xsin20 = 468N

(where, @ is maximum pressure angle of

CGEO015 tooth engagement)

8. Life time calculation:
10

3
Ly, = N, x L
Nm TdG

~10000x 20 [ 264)* ~ 11837/
30 | 260

where, N, is rated output speed, N, is desired
output speed, T, is rated output torque at rated
output speed N,, T,; is 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 rotation is not in the
horizontal plane with imbalanced loads, springs,
counter-balances, fluid dampening systems, wind
resistance etc.
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CGIl 2|8 X|% [CGI External Dimensions] (mm)
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MEX 2EN OE HAEE SHUIEHMIH oHE=...
[Dry lubrication transmission solutions on request]

/A E IO LHE A& IO
[External section gearing] [Internal section gearing]

FAEXIX
[Planetary gearing]






