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Cooperative Title: SETS Damage Reduction from Z-axis Bearing Break Down
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Abstact

The objectives of this project is modified design parts of Auto Load and Unload
Machine at pick and place Slider on SETS assembly process to reduce SETS damage,
machine damage in position of cross roller guide (VR3-75Hx10Z), cost in product building
and increase performance of machine. The roller cage in cross roller guide slipped to
the bottom of rails. The stopper pushed up the roller cage to normal state, cause
friction and compression on it. And bad alignment installation cause to machines skew
and crash. So, the new type of cross roller guide has featured to anti cage slipping. And
tight screws with required torque to set parallel alignment with ball screw. The new
design is modified relate parts for easier installation, made by Solidworks software to
created 3D, 2D and finite elements analysis for test strength and compare the old type

of cross roller guide to the new one.

Keyword : SETS, Cross roller guide, FEM
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1.2 AngUszasAvaslaseny

1.2.1 vefnvuazvhanudilatuneunisieuees Auto Load and Unload Machine

1.2.2 iodinmgimanivaivinliifiussnausuiisnnademe

L2.3 LﬁaLLf’ﬂmﬁmwmﬁLﬁm%waa Auto Load and Unload Machine susijeaunainszuu
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1.2.5 WiaAnwn1staluswnsy Solidworks ylnlusediuudlunisinsneniudaiuy

1.3 YULUAVDILATINY

1.3.1 Weulvuaudfuazaesiifaaglusiungy Solidworks

1.3.2 Mminludiedimusnielusunsy Solidworks

1.3.3 Suduidenedusitsznouiisiu (SETS) uasdrulsznavrasgunaniussnag
n151AAoud (Cross Roller Guide ‘VR3-75Hx102Z, Stainless steel type with high corrosion
resistance) Tuyngunsaingunazinaiiey (Gantry)
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1.3.5 MINATILNANNMULAULUY Von Mises Stress
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2.1 AnudulRvaedEg
Aluminum 6061
salilleudasssnlulseinn 6061 Tdrwusenouludanau warudnil@ey Tudsunun
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mmxazﬂfumﬁugﬂmmﬂw‘ﬁaw‘?j?ﬂﬁﬁﬁ (Mg,Si) Favinlsfanunsneviouls wandsdanuudalaiviniy
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Frununistanseulddfeamuiifiudelunans Ln'ﬁmagjﬁLﬁ&J;fLuU'ixmmﬁmmmﬁmﬁa‘u%’au
Iilenanztuguluuuy T4 wiuwed Adudtlymniseuiou udliamnsaiseniseuiould) uay

Wupauudamdannisuguldvuuanand® T6 Taenisisinmseusou

Properties Metric
Density 2.7 ¢/cm?
Ultimate Tensile Strength 310 MPa
Tensile Yield Strength 276 MPa
Shear Modulus 26 GPa
Elastic Modulus 68.9 GPa
Poisson's Ratio 0.33

AN9197 1 Properties of Aluminum 6061

Chrome Steel
TeavaRaluiagiuguililunisudatudiunmunilisessunsivesveauwtia lsaiaes

LUSIwaLasisaaashuse ﬁa"mﬂ'ixﬂauLfﬂuﬂﬁuauﬂ%mmqmaﬂﬂﬂﬁau 1.5% Wy
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nszUIUNITaLTau i liliauudausinusenisueninuasnudenua 1IN URIT09gNNEY

dudanu anuudasinuiatiudiuegludag 60- 64 Re (Rockwell hardness C scale)



Properties Metric
Density 7.8 g/cm?
Tensile Strength 2240 MPa
Yield Strength 2030 MPa
Shear Modulus 77 GPa
Elastic Modulus 200 GPa
Poisson's Ratio 0.28

191991 2 Properties of Chrome Steel

Stainless steel 304
aunuaaada 304 [Wuwmanndniidiunanvadasidouaziniia lnglasideuiy
dunanniedosivaiiy uwaslasiisudieuntdeanisianseu Gaunulaaaia 304 gnldlaevialy

ipsnauaudAnAwag AN

Properties Metric
Density 8 g/cm’
Tensile Strength 505 MPa
Yield Strength 215 MPa
Shear Modulus 77 GPa
Elastic Modulus 193 GPa
Poisson's Ratio 0.29

a19197 3 Properties of Stainless steel 304

Stainless Steel 440c
aunuiad 1nsn 440c [umdnndwiudfaaisuaugs danuudunsaann auudegs
LAZNURBNITAANTBU WIRINHIUANToUIETANLTWNITEn waznusenisianIeuiigaly

UsIAauaaa duusgnavianivauas nisldnumingfiunisii uwuia 1a fa &1 @



Properties Metric
Density 7.80 ¢/cm’
Tensile Strength 760-1970 MPa
Yield Strength 450-1900 MPa
Shear Modulus 83.9 GPa
Elastic Modulus 200 GPa
Poisson's Ratio ' 0.3

5497 4 Properties of Stainless steel 440c

2.2 Cross roller guide

A 1 Cross roller guide
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Al 2 cross roller cage in VR3-75Hx10Z
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1. ANANARIAAAEANYTA] AB AIANLANAIIYBIANATINUAALAINATIR FeaunTs

Absolute Error=|Xp0q — X

= |

WO Xpeq AB AINLAINATTIR

% AiD A9
2. ANPUAAALPRDUALWNG AFNNTT

Xmea—Xt
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Relative Error =

Y% Error = Relative Error x 100
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Ty A AN939

2.4  n1swIA1 Torque

2 ¢ ! s A 1Y) a w ; =
nslduszwanesatunsmamesafimuizanlunisdy Ingagisudunuy snug-tight @9ay
Wunstunvuiinnssluaumaile antudddduszsianasauiduauaivesandadnis J9amasa

aAusasulaNAINIIYan LazrUIAvedten AIENNNT

_ Ed, (L nfd, sec
T==3 ( dy-flseca -1
dp=d-05p (2-4-2)
il T AD Torque
F; #® Preload
d,, A8 Mean diameter
f 78 The coefficient of friction
a flo yuvauNGEI ACME ieufuuuas
l A lead

n A9 type of thread

P Aa Sz pitch

Amadanlilunisduanguiusu (adjust screw)

| &

dmsugunsaluseraanisiadaui§u VR3-75Hx10Z  adlalilasyyrmeiailelunisdu
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msldansuiufulunisantesitesgunsalusereanisindouiinugiiondn sy
NVS3075-13Z erimuangauin Md uazAmasa 0.05 N-m. udauiavssanildamuduauin
M3 Fevhnnsudasamesavas M4 u M3

MNAUNIH (2-4-1) LaZANIUUIN M4 single thread A1 lead 0.7 88% pitch 0.7 mm.
mean diameter 3.3 mm. duUszdnsusadeaiuade 0.15 yuveanded ACME 30° ¥l
nswAmsIuan 0.124 kN. wazvirnsulasnduluiudmesavesaniuuin M3 single thread i
f1 lead 0.5 sge¥ pitch 0.5 mm. mean diameter 2.5 mm. Sulsravdusadoavnuade 0.15

yuvauNGes ACME 30° ladmaeia 0.04 N-m.

2.5 nguasianiuy
nUe 1 nYuesnRee (nertia’s Law)
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2F=0 (2-5-1)
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2.6 VIE]‘H{]FI'TISJLEEM’!EI‘VILﬂﬂ‘ll‘uﬂﬂ'ﬁﬁﬂ

Distortion-Energy Theory %38 Von Mises Stress Theory Lﬂuwﬁﬂumwﬁwmma
Anamudsmelutaguszinvinien Tnenguiiunainnisdunaauéuain Hydrostatic
Stress Ao ¥anumileauansfian yield strength dauifufiunannisvagouussisiuudieg fay
nsaNsAIuAnNTIAsiun1sendtliieme uideslinuduiusiumsinlanvasofiuudian
3R

Distortion-energy theory aglinguining 1 e Suanuauluguuuuauila auud
AUl gy, oy, war oy AmAId 4(@) Insanuiduiinansaiunimi ab) Wuauidy
97 Hydrostatic Normal Stress iffasanusazaruiduadefinszvilufienadisasuildiinng

UnesuAsauns

- O, +0,+03

= 5 (2-6-1)

v < VI o & [y
01 oy tludiulsenauees gy, o, , Lay oz fanuIzaRnsadnaIulsEneutleanlUla

= 14 - a L3 -4 = =,
Fawalauanslunmi 4(c) wamudiazuanaanizn1sUngay

0— 0,

o oy oy 5

(a) (b) ()

mwﬁl 4 The Stress State

- . . o u = Q:f 1
#2151 The Strain Energy Per Unit Volume @wsumisasuuuyily u =5 €0
dmsuedwudaunind d@) aunisazilu u= %x [e101+€,05+€303] waziilauyual
Principal Strain asluaziduy
1
u — E‘E,X [U%+0%+0%'2V(0’10’2+U’20'3+0'30'1)] (2-6-2)
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#W215041 The Strain Energy for Producing Only Volume @13150WNUATY gy, WU oy,

o, , WAy o3 WaUN1 (2-6-2) azlel

_ 3%

u, == (1-2v) (2-6-3)

Fusunuaauns (2-6-1) uaunisi (2-6-3) agld
u=—(o+oitotioot2oo+ine) (2-6-4)

awiu Distortion-Energy ldunannannisd (2-6-2) fu (2-6-4)

1+v (0'1-0’2)2+(C’2‘J3)2+(03'01)2 ]

- | > (2-6-5)

iy = =
1mw Distortion-Energy 2211 0 1 03 = 0y = 03
@m3u The Simple Tensile Test 137 yield A1 01=S, uag 0y =03=0 Wazan

a1n1s (2-6-5) agla

14+v

= 2-6-6
3g Y ( )

Uy

flatiudImsU General State of Stress 2M@UN15H (2-6-5) wazAn Yield xiAUa8NIN

WIOWINAUANIINALNITH (2-6-5) F9ANNTS

| =

2 2 2
;- +(03-03) +\ 03-0
L 223) ) >5, (2-6-7)

fusiiinsfauuinlunsamvis o wi Yield winduidle o> 5 198918 UBIAUNIT
(2-6-7) @m130ANLAILUY Single, Equivalent Waz Effevtive Stress @143U General State of
Stress 111970 07, 05, WAy O3 UTBLTENTT Von Mises Stress waza1naunisi (2-6-7) a1 Yield

anunsaieulain
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o258, (2-6-8)

Lﬁa Von Mises Stress A
1
2 2 213
ne (01-03) +(0-03) +(03-071)
2

(2-6-9)

The Von Mises Stress @nunsauanaidu Principal Stress 16 gy, 0, 0 uaganaun1si
(2-6-9) gla

o' =(0%-0,05+03)2 (2-6-10)

(Tl

~
Pure shear load line (o = —op = 7)

i DE

— == MSS

AW 5 Plot of Points DE and MSS

Tagaunisi (2-6-10) szfidnvasilurtvyuidesluszuiu g, g fannd 5 lae
o =5, Wuuszidy Maximum Shear Stress d@utduiuu Distortion-Energy

Tunsdlii Von Mises Stress WeulugUandia x y z ladu

’ o
= % [(JX-ay)2+(ay-crz)2+(az-ax)2+6(1;2{y+ Gt )2 (BE1)

WA@Y Plane Stress
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, 1
0 =(03- 040y + 054 3Ty )2 (2-6-12)

MasuAilnaans leodunedn Distortion-Energy diuuiltunazUademassuazyszlavil
YDINAFWTRALAUNITHAIIUTUTBY Von Mises Stress J3gninuseuiiguiiuan Yield
Strength vealanauaNn1sh (2-6-8) uazlsaumsildluniseenuuuennuiy

_5

g = ? (2-6-13)

Distortion-Energy Theory A1an15aiinag laiinainudsnisatgldmnuauuazdudu
medeyanivunvesian (Jagmie) dullBnvarenguilunsdenldegramuzay

Shear Yield Strength fiansannsaififiusiusalouwiniy 7y, laeil oy=0,=0 uazan

AUNNST (2-6-8) uaz (2-6-12) ke

S,
Ty = —’3’ =0.5775, (2-6-14)

&3 Shear Yield Strength aun50AAnISalleann Distortion-Energy Theory taufiu

e n = factor of safety
Sy = yield strength
o’ = Von mises stress
#2% = stress x-axis
Oy = stress y-axis

shear stress

2.7 FlWludiefiuud

Wlludedmus (FEM) Hudsnadainardmiunisuidymildesuislneaunisids
ayusuioaunsaduanduiledturon q lawuviedsfiaularzuanadudiudesioniied
wud nsUsznuailidduargnAinluzuuuuvesiadaludnenenianienw sukuume

men ngniuasudunisuaniwuueduudivayedainlamsva dmsulyniadussuuves
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a0 o/
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AINN 6 ﬂqiLLﬁﬂ‘jﬁgmﬂﬂLLaﬁLaaLl]uW?JEQEHUQ’]UELUFI']SVHIW‘IH@LQﬂLﬂJum

av odd
2.8  $uIeMnNgIv94

Naoki Yamaguchi lé@nungiinssunsideulaaves roller cage w04 cross roller guide
Tnewaitldszyin dunsas roller cage sagfsnansseniusdladiansdng iinnisluang
UIANTEHTIUYUNY stopper wazludonziadeuiitu stopper avdausandnlsi roller cage Ao
Toatugsumiaiu Tnensitaesili roller cage wndpufindudululagasliueimasafiirdauin
WOUAL ARS8 DI DT LD19A5 4R E BB LA roller cage, rollers uags1salanla
Usgnauiuusanimanvhlynssutuiusnbetusarademuidiomeninieiu vsenaafenis
7l roller cage lnaasmnaduildiAnaudemeuari rollers azliiiAnnssuusiAanislaa
wnuuariuRIeinnsideadannusadsamunasaudeutiu (metal rubbing) dswalidudiu

= v =
LE’iEJ‘W]EJ\lWBEJ’NE’JG]Li'}
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3. N1SAMIUSIU

JURBUNITANLTUIU

= o dl " 1 A a
3.1.1 AnwInalnn1syvinauB9AIDY Auto Load and Unload Machine wazdiuiiia

o a 5 & v oA Py Y a o
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AANUaBANY

3.2

3.1.5 ATIVADUAIAINIAULAEAIANNUADANBTBINITIATIEIUUUAUARA

3.1.6 agunansiduuazdnvinauUSygrinug

il
LIINATEN IR TUAIU

wsantudugUnIaiusEABenIsIAGeUlAS UL AN A dIY

o o g s L3 =4 P
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B ™ i be s

AN 7 free body diagram veTudIU roller cage
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3.3 AISEINIALATYUIALSINTUdIulASU

lUsunsu Solidworks Premium 2016 3giifleA®U Mass Properties F49gA1UIMYN28

vasiudunuiagnsryaslUlulysunsudianing 8

4B Mass Properti_

Override Mass Properties. Recalcu

Include hidden bodies/components
[7] Create Center of Mass feature
[7] Show weld bead mass

Report coordinate values relative to:  -- default —-

Mass properties of SSP-15-1Q01-11200
Configuration: FXiA
Coordinate system: -- default --

Mass = 1534,132 grams

Volume = 435676.535 cubic millimeters

Surface area = 163215.419 square millimeters

Center of mass: ( millimeters )
X=64343
Y =-29.163
Z = 47.35

Principal axes of inertia and principal moments of ir
Taken at the center of mass.

Ix = (0.005, 0.911, 0.411)

Iy = (-0.075, -0.410, 0,909)

Iz = (0.997, -0.035, 0.066)

- v a .
AR 8 MINANWERINNSUINIAYaITUULAslUSHASY Solidworks

ANSASIVABULNOVIAIAIIUARIALARDUVDIVUIANIBTUAIUNATIUIUINTUTWASY

= 1

Solidworks AUTUEIUR31Y WalliBennanTudiusiosn1suiialiawisadieenundeaiuna

o

Indshnstarudrdunvhananiagieidufe egiiilen 6061 Wuiudiugiu (Base) Usenau

NUUBAANIANNINT 9
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o i :' o
AINY 9 N1TTITUEIU Base nU Ball screw

% Gantry=roller.SLDASM

| Override Mass Properties... ] [ Recal

[¥] Include hidden bodies/components
[] Create Center of Mass feature
j Show weld bead mass

Report coordinate values relative to: -~ default --

Mass properties of Gantry=roller
Configuration: Default
Coordinate system: -- default -

Mass = 727.463 grams
Volume = 242917.126 cubic millimeters
Surface area = 98589.780 square millimeters
Center of mass: ( millimeters )

X = -44601

Y=-49991
Z=15690

Principal axes of inertia and principal moments of
Taken at the center of mass.

Ix = ( 1,000, -0.022, -0.004)

Iy = (0.022, 1.000, -0.005)

Iz = (0.004, 0.005, 1.000)

Moments of inertia: ( grams * square millimeters )
Taken at the center of mass and alioned with the

2NN 10 WIavITUaIU Base NU Ball screw a1ntuswnsy Solidworks
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Faanteladuuinussuin 740 g wavulranaAuwInanlusunsy Solidworks Jauin
as o o P ]
Uszunad 727.5 g fan1wi 10 wagthuivlesifumnuaaiaaaouainaunisi (2-3-2) uag (2-

g
3-3) aglawasidunnuaaiawmdaulseunn 1.69 % dadlainunaraadsuldiiu 5 % auudn

=)

ab
a o aal v o o I3
MNNYUIdIAUANN1TN (2-5-2) LAviNITmULIAYBILTINABULEBINIIINNI YD UNS A
a Y a o 1 4 e
wiuuagIeiig 1y Ainsevivogunssiuszasdnisindoundaiuszana 1534.13 ¢ 91nlusunsy
_ dl 1 o : 1 Eg'z q.') b7 1 1 -
Solidworks (aeanldauisaidudiudludamvuinveannald) wasaauisaioninusg
s J

w0 v & = 4] dy vo
Wugsvadlanusyanm 9.81 m/s? datlunsanafigunsaiuszaesmsindeuninlasusuilennain

WInvesgUnIniviulay s uilAyUssuin 15.05 N

3.4 AISHAAULEENNE

NNMsATIRAUNUIIRudWARaAEEMY Aa $19U559gnTU (Roller cage) a4

d A 1 =i a = s HI
qUﬂifﬁUsmmmimaaumu VR3-75Hx10Z Un15ianunilasuaia aen1wm 11

AMH 11 nsUnsellazuanyinuas Roller cage

[T 7
s

auuiguvesnudemeuannsanfsiudugunsalussaeinsipfiounuadfanadl

¥ '
LT a <

Yosnngniulidudanuiuiivesnudeudinalussussegntu weddlauuisuiuiuiy

I

Fudruveaang uazillonalnyineuinlisnaussygnluiinnisivaaunaiudis egunsal
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ﬁl 1 L2 = a
AN 12 999u8any Ball Screw

AT 13 AnuEemenialusenauie1u (SETS)
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3.5  msinAmesaluaniuiuau

AN 14 Torque driver

mwﬁ 15 Torgue meter

wdpsdnsluladmsndndulaildgnldamedalunisiuansuiuduiigniesmeneas Jai
n13¥nlaeld torque driver uaz torque meter fan il 14 waz 15 Aud1du F135n157RA7
nosatuagld torque driver lun1stauazdesquiuruinveamasaldfuuniuausnnels
anunsadueanuiléidinind 16 waziiluanidmesaain torque meter 91N uTarinu

Wisuifiguiuamesamugilouayldaunisnsaiuinmesnusiueie
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AT 17 Fudu Base LUULAN 989 Gantry
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NN 18 Fudu Base Luulwil 989 Gantry
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AINN 19 FUFIU House LUULAN U831 Gantry
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1. Janvesdudiu

| §= AIsI1020 | | Properties | Tables & Curves| Appearance | CrossHatch | Custom | Application Dafl ¢ | |

8= AISI1020 Steel, Cold Rolled Material properties
E AIST1035 Steel (S5) Materials in the default library can not be edited. You must first copy the material

to a custom library to edit it.
8= AISI1045 Steel, cold drawn

E AIST308 . tdodel Type ‘Lintar Elastic Isotropic |
§= AISI316 Annealed Stainless SteelBz | | (st m?2 (Pa) 5
E AISI 316 Stainless Steel Sheet (SS) ] Cateqor \ Steel
iE mmm"wmm.mesl‘ StEEfS 3 Mamie ‘ Chrome Stainless Steel
3= AISI347 Annealed Stainless Steel (S| — —

e Detault taillure | -
§= At g & ; .:|.r:-ul' . ailu | Max von Mises Stress

Steel, annealed at 865C > |

8= AISI4130 Steel, normalized at 870C Deserption: | -
Emtmsml.nnmﬂm’ - “Lstainabilite | Defined - - |

8= AISIType 316L stainless steel
SE AISI Type A2 Tool Steel

8= Alloy steel

8= Alloy Steel (55)

$= ASTM A36 Steel

$= Cast Alloy Steel

8= Cast Carbon Steel

E Cast Stainless Steel

4= Chrome Stainless Steei |

8= Galvanized Steel
Rl [ ———

Click here to access more materials using
the SOLIDWORKS Materials Web Portal.

A 21 NsidenIaUeItuy

s

Faguassaussagnduidu chrome stainless steel Taalusunsy Solidworks @nunsaiiiy

v
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2. WuRin Fixed Y093 udu

Fixture

v X .

o [

Standard (Fixed Geometry)

Fixed Geometry

‘f; Roller/Slider

Example

[ﬂ Fixed Hinge

@ Face<1>@Cage
Face<2>@Cage
Face<3> @Cage
Face<4>@Cage

Advanced

Symbol Settings

= = ; a w2 Qy
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3. ULILLASNANINNNTENIFRBYUEIU

Remote | oaduMass. @
v x
Type | Sple |
Type A

& Load Dweet transter)
LoadMass (Rigid cennection]

Displacement figid connection}

Feterente Cnarbmate System ~
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g

Location -

E (a= =
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b ;s
& 1es

7 bore a

= H w ¢ a i
AINH 23 WARSLIINAINUINUNTEY gUNTAUNBU Slider

Remaote Loady/Mass @
v X

Type | Spht|

Trpe ~|
® Load (Ded transter) |
Load/Mass Rigid connedion)
Displatement [Rigid connection]

Face<1>@Cage
@ Irm«:-m

Reterence Coordinate System |
# Global
4
' User defined
20 11
|
Locatan ~ |

= ]

i S 13

b %anz

IRt

# rore ~

g | |

B v ~ |
¥ Reverse giredtion

S A
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HLocation [me):
Y-Location (mmj:
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Force - X-Direction [N}
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i

~

e P € [
ANV 24 BEAASLIINANLDLANDINTEN

v v d | 2 [ v A
INRIVDY 3.2 Ay 3.3 LL'N‘WS’N‘U'i‘.iiligﬂUu‘lﬂ'ﬁumﬁl’muidEJ‘LJL‘LAENJJ”IR]’\H!J’Jﬁ‘UEJG‘qF}

= @ J l#‘ =l A = a 4 s
gunsalnBulaglingu Feflusang 15.05 N wazanngden 2 vasiladiu aun1si (2-4-2) Tagdl

26



[
= £

] = c’é’ b s é:: - < !
AAselufim e TumuUuIIR 0.1 m/s? AITUT1UERUALARIUNTULALAILTINAIN TNV
antudigrung 0.15 N lngsuuuuresusenaiildazilu Remote Load Feazvilianuisalduse
vilulugenlidingey uwiltRinlunisseymumisvetusiuas Mmunviam el

EERT)

4. ANSASIDALUUALAZIUUINEDY

Mesh Control @
v X .
Selected Entities ~

[T use per part size

Create Mesh

Mesh Density ~

Coarse Fine
Mesh Parameters ~
E [mm v
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A | 0:36691096mm .2
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4. Nan1sSAIUIIU

4.1  wan1sIasamiwludedsud

o = al o o al dc,ﬂl =l g L3 =
LL‘U"U"UTaBﬂ‘UB\‘l'ﬁ’l\‘lUii’ﬂQﬂﬂUﬂm%}'WﬂﬁadLﬂﬂauw‘ﬂ‘u Iﬂﬁluu‘]%uﬂﬂqﬂ’lgﬂq‘Uﬂiﬂj“ﬂHULLﬁﬁ
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ATUNNA FaN159aean e ialumefiuuauy WomiA1AuLIusIlaefisuaIn Yield Strength

warAmaUulasnse
nsPaelnludiediuduansisaniisdswesssusiggnunelugunsallsynaanis

LARBUT]

won Mises (N/mA2)
2.400e+010
2.200e+010

| 2.000e+010
_ 1L.800e+010
1.600e+010
1.400e+010
1.200e+010
1.000e+010
8.002e+009
6,002e+009

4.002e+009

-

2.002e+009
2,400e+006

— Yield strength: 2.033e+009

Wi 27 stress 489 roller cage u VR3-75Hx10Z wuuides

Fanavaan1svinlwludiedudnides da1 Maximum stress Wiy 122 GPa way A1
ANuUaandiy WU 0.167 fannil 28 uag Al 29 wagdumiaiiiarudeniguinige
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FOS

oz}
i

. 0.875

0.638

. 0.403
0,167

Al 28 safety factor ¥84 roller cage i:u VR3-75Hx10Z Wuuldes

H

L3

|
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o s - gj s ﬁj Aﬂl 1 o v = = 1 a

dwiunisinsagunsalsyaaanisindounvignaes Livinlisiaussantuideauasliiie
' ' ' di = o & a E . =
YDITNTENINTEY TFanan1srasamalwludiediuunlann Maximum Stress 158 MPa wagil

I L2 1 s s ‘ﬂl A
AIANNURIRNLVININY 12.9 FI9NTINN 29 wazn 1wy 30

von Mises [N/m#2)
2,400e+010
2,200e+010
,,,,, 2,000e+010
_ 1.800e+010
1,600e+010
1,400e+010
1.200e+010

1.000e+010

8.002e+009
L=

6,002e+009
4,002e+008
2.002e+009
2.400e+006

— Yield strength; 2.033e+009

AT 29 stress w4 roller cage 3U VR3-75Hx10Z uwuuuni
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FOS

A 30 safety factor ¥84 roller cage U VR3-75Hx10Z wuuuni
Ineradugvsvesnsiasiziasslfoansasisdoununiusivediutan Iawsasu
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wsalavselil uagmuumaudluienisldnunenauuuindu laensnehumisssussggnlu
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Heluvuglyanu

von Mises (N/m#2)

2,200e+008
l 2.017e+008
_ 1.633e+008

- L650e+008

1.467e+008

JRAR 3

1.021e+008 @

1.283e+008
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1.636e+007

3.042e+004
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— Yield strength: 1.900e+009
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FOS
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wah Mises [N/m#*2)

2.200e+008

l 20176+00
! 1.833e+008

. 1.650e+008
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\ 1.283+008

1,100+ 008

9.168e+ 007

7.335e+007

5.502e+007

3.669e+007
1.836e+007
3.106e+004

— Yield strength: 1.900e+009
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N Torque Comparison Chart
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Model Summary

s R-sq R-sg(adj) R-sg(pred)
1.04749 98.00% 98.00% 98.00%
Means
Subscripts N Mean StDev 95% CI
After 4156 247.637 1.032 (247.605, 247.669)
Before 4156 232.987 1.063 (232.955, 233.019)
Pooled StDev = 1.04749
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Trend Stacked Cost Saving

180,000,000
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160,000,000
147,231,810
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107,141,760
=
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o
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Cross Roller Guide/Ball Guide
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Features and Types Cross Roller Guide/Ball Guide

Features of the Cross Roller Guide/Ball Guide

Cross Roller Guida Mode] ViR Eafl Guide Mode] V&

Stoppors of models
W1 %o Va have round
shapas,

Fig.1 Strecture of Croos Roller Culdo Modad VA and Ball Cuide Moda VE

Structure and l-'-eatums

In model VR, precisan rollars ans onthoganally elgned one after anather in a rollar cage [hat 15 come
bined with a secwcated ral having & raceway cul mo @ Veshape groave, When two units of the Crass
Fofier Guide are mounled in paralie], tha guide sysler is capable of recaiving boads in the fowr die
restions, In addition, since the Cross Roller Guide can be given a prelead. a dearance=iree, highly
rigid and smooth shde mechanism s achieved,

Moded VB I8 & bow-Triclicn, high-sccuracy, finta LM systam consating of pracision steed balls, ar-
rangac in short ptches in a ball cage meded B, and a dedicated ral mode] V,

The Cross Roller Guige ard (he Ball Gude are used in the slide unil of varous davices such as OA
equipment and s peripherals, measurng inslruments, precsson eguipment induding a peinted cir-
cuil board dellng machine. optic measuring machines, opte stages. handlag mechansms and X«
Flay machinas,

B7-2 THK

43



Features and Types
Types of tha Cross Roller Guida/Boll Guide

[Long Service Lifo, High Rigidiy|

With & unigue rcller retaining mechanism, the seflectwe contact kength of the rcllers (s 1.7 tmes
greater than the conventional typa, Furthermora, tbe roller pilch interval is short and a suficent
number of rollers are installed, thus increasing the rigidity by two and the sarvice Me by s times
greater than the conventiona] type, As a resul. a safely=orientec design against wibrabions and =
pact whoeh cormanly occur in ordinary sbragivt meban mechanisns. can be achisved.

[Smooth Motion|

Wiih model VR, the rollers are individually hedd in @ cage and raller pockets formed an the cage are
in surface contact wilh the roflens lo increase gresss refenlion, Thus, smaath motion will itk wear
and friction |5 achwved,

[Highly Corrasion Rasistant]

Mede] VR sedies and mode] VB series both indude types made of stainless stee] which is highly
carrasion resistant

Types of the Cross Roller Guide/Ball Guide

T’ypes and Features

Cross Roller Guide Model VR Specification Tablle > B 7=8

A compact, highly rigid LM systern whose rofler
cage helding precision rollers arthogonslly
aligred ane after anather {ravels by balf the
stroke on & Veshaped groove formed on a rall

Wade| VI
Ball Guide Model] VB Specification Table=M7-26
A bwtriction. haghly accurabe LW system whaose
ball cage helding precisian balls in shar pitches
travels by hall e stroks on @ Veahaped groove
formed on & rall
Meded VE

TR @73
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Point of Selection Cross Roller Guide/Ball Guide

Rated Load and Nominal Life

(Rated Loads in Al Directions]

The basic losd ratings (C and C=) in the specification Lable indicate the values per rollng akment in
the direchons shown in the figure. When abtaining the nominal ke, caledate the nasc bad ratngs (C
and C.) of the actusfly usad ralfng elenants from the squation tefow,

C: Basic dynamic load raling per roling element in the specification taoke (kN)

[+ Basic static had rating per rofling efement in the specification {able (kN)

z Number of rollng alements usad (number of rolling alements wihie e affactive load range)
P Roller pitch (Refar to pages B7-8 to B7-25)

® For Mode] VR

C
Co

Cor
Load dirscian e

ca

e | o=os {(—%-1);( zr}"""x( z )*x G [erm 2+x{(%-1):x: zr}"""-(

Z Y
z)‘xc:

G kN) 2

Basic static 2 2

kad rafing Ci=Cu ==X Cus Cor = 2 X X Cax
Cs (RN} 2 2

-
£
For T , runcate Mo decimale.

® For Model VB

—afsey
Ly

Ca

Con ‘

Load droction [ —re l é l

G
Ca. “

Basic dynamic s 1
hgm"ﬂ C=C.=2"XC: Cr= 2XZ'XCs
Basic static
bbad rating Co=Cu=2Z X Cux Cor=22AXZLXCu

G (kW)

B7-4 TrHK
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[Static Safety Factor fi)

Point of Selection
Rated Load and Nomina] Life

Models VR ang V8 may receive an unexpaciad axtarnal force while 1 is stationary or aparatve due
ta the generation of an nesta caused by vibmations and impact or start and stop, K & fecessary to
cansider a slatic salety factor aganst such & working lead.

Iy = &

€
fs - Sistc safaty factor {zan Table1)
Cs Basic static faad rating (%N}
Pe Cakeulated load (&N}

[Nominal Lita]

Tatga1 Flterance Vidues of Staic Sataly Fectar [Ty

Peiopa | \owoaton |y,

Gandral lsdusial [Wihoul wbestion or impad 1 to 1.3

actiney I\'&vatnlmnrm;ucl 2102

Whaen the basic dynamic foad ratings have beesn oblained, the raled fves of mode] VR and mode VB

ara obiained using the following equatans.
® For Model VR

_1-!
L=(-fk'%)’x100
- (4
# For Model VB
£ CYy
L=(fw Pc) %00

L - Nominal life {km)

(The tatal pumber of revellutions thal 90% of & group of idertical VIR (VB) units independently
oparating undes the same canditions can achive withaut shoawing faking)

c Basic dynamic joad rating =N}
Pe Cakudated boad (LN
fr Termperature factor (see Fg.! on B7-6)
fo Load tactor [see Table2 on E7b)

[Calcullating the Service Life Time)

When the nominal [#e (L) has been abtained, f the stroke length and the number of reciprocations
par mindle are congtand, the senvice Iife tim is ablaired uang 1he folowing eguation.

Lx 10"

Li - e—

2 x !l > X 60

L Sarvice Fe tme {h}

f: . Stroke length imim)

m - Number of reciprocations per minute
([mint"}

46
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@ f.; Temperature Factor

¥ the tamperature of the envircnmant surrounces
irg e operating moded VR or VB saceeds 100
T. take into account the adverse efect of the
high lempearalure and muliply the basic Joad
ralings by the temperature facier indicated In
Fig.1.

Mot} Tw wrercnmant lesmpamioce keoseds 1007 con-
facl THIC

® fu: Load Factor

In general, reciprocating machines tend to ir=
volve vibrations or impact dunng cosration. It
is extramaly difficult to accurately determine
vibrabians gererated during high=speed opers=
tan and impact durng frequant start and stop.
Therefore, when the actual load applied on
modal VR or VB cannal be cblained, or whan
spond and vibrations hava a significant influ=
enca, divide the besc bsd rstng (C or Ce), by
the coresponding kead faclor i Tatke? of ame
pirically oblaned data.

Ba7-6 AN

gEH =

= B s
a 0.5 T T
E n -
5 0.7 -
a 08
s
g o
100 150 200
Racewny termpecature (1C)
Fag1 Tempaneiura Facior (1}
Table2 Lowd Focir ()
Vibraticns/ 40N
Fainl Va0 ZEm Tha'ld
Show
Wedk | pascysimy | 12018
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Cross Roller Guide Model VR (VR3)

e

E E3 ¥
M B
e la;. I '}1*“ #
| "
G nxE. | [s]
T Le s
Msin
Mode| No, | MESTUM | o e Smansions Mounting
" A Ls nxF G 1] c 8 d
VR 3= B0X T2 28 60 1226
VR 3- TS5 107 48 75 2X25
T el 000 X 1AE s 00 325
VH 31 26 X1TE 78 1286 4X26
VR S0 KMT B8 “50 528
W el 75 X 202 108 " L 178 628 125 L& 35 M 213
WH 3=200 % 282 118 200 TX 26
VR 3226 XNZ 138 225 Bx25
VR Jm260 X368 148 260 ax28
VR 3=276 X382 158 276 | 10X25
VR 3300 K427 178 aon 11%28

VR3 =75 H X 9Z
-

T Number of rollers or bolls
Ancuracy symbad

Dodcatnd raf dmension in mm
(warazfe of indicatian for @ combiradon of dianen! everall kengths: 1001 25)

Combinad medal numbar (for Ball Guce VE)

Nota] “0re sof in the madel Mo, above Ind cates a combinatien =f four ralls and two cages.

15 dewnlax il i
|712  THK ips /chthkcom
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Z {quanty)

#0s [, '/ {
a P
R
Linet men
dienentions Permisstle | Basiclond mling | Mass -
prefad | (perrclle) | (el

[v]
deversions N of relians ) ¢ | Ca 3
(2]
o) T I, e (o ] o o o] z e W kN »
* 2
= T
a1 10 E)
n AL o
-]
B85 1w o
(7]
105 z1 [ |
] Ju 4 3 121 - | ] 24 e [ 0511 s g
=
1241 P} )

158 3

176 AL

181 as

211 47

HMobo] 'Whan dosirig o Ball Gude In combinofon with a ball cage, refer io IlT=26 on 3ol Cage Modod B and indicate
the requlosd rumbee of ball,
|Exarmapa) V31504 x 20
Hamze: o balle

The mass in tho tabl indicatns fo vallse per ralim,
Stalsjean stesd type with Righ coroson restslincs is oo avalatie, (b M, e g VRSM

Options—W7=30 TR |73
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SLIDE WAY
SLIDE TABLE
MINIATURE S
GONIO WA

SLIDE WAY

STRUCTURE AND ADVANTAGES (-2
TYPES .
ACCURACY

RATLD LIFE

LOAD RATING

STROKE

LUBRICATICN AND DUST PREVENTION
MOUNTING ‘
IMSTALLATION PROCEDURE OF NV TYPE G-7
INSTALLATION PROCEDURE OF SV TYPE G-8
SPECIAL MOUNTING SCREW BT TYPE G2
USE AND HANDLING PRECAUTIONS GB

DREEODR

DIMENSION TABLE G-10~
SLIDE TABLE

STRUCTURE AND ADVANTAGES G-26
TYPES - GR7
ACCURACY - - - CGeT
RATED LIFE G28
LOAD RATING G-28
USE AND HANDUNG PRECAUTIONS G-28
SPECIAL REQUIREMENTS G-29
DIMENSION TABLE - -+ - - G-30~

-1
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MINIATURE SLIDE
STRUCTURE AND ADVANT
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_SLIDE WAY

AP AN T

The NBE slide way is a non-recirculating linear motion bearing utilizing
precision rollers. It is used primarily in optical and measurament
equipment where high precision movement is required.

STRUCTURE AND ADVANTAGES

The NB zlice way NV tyae comgeses procisely ground raik and R-etaivere wilth tul=n STUDROLLERS ardd
precision ollers. The @ils have boen optimally designed se that the STUDROLLERs meve smoetnly, and the
STUDROLLEAs ard precision roflers moorporased in the B=retainers enable slin<ree operaton oetween the
raceway surface and the rollers resulling in metion with minimal riclonsl egislante.

SV and SVW hypes consizl of precsion ground rails and pecicor caged-ollers, Since caged-rollers do
not recrculaie, there (s only & mingmum fnctonal resisiance duciuation. Also, there is a minmum dtieencs
betaesn Ihe statc and dynamee frichons] maistances.

Non-slipl STUDROLLER Systam REGTHE gL e
The STUDRACLLER system is based on & new consep! 10 provide complele prevention of roller cage siposge
duting opesation. This syslem penmits usage in al orenialiont ard pogitions.

Figume G-1 STUDROLLER Sysiem

L

Suitable for Minute Motion Low Noise
Becaure the hicliond resistance 15 extremely small and The shde way never produces recirodation ngise nor rolle-
tere it only [Nk giference betmeen the N¥c a70 dyramic  Conlact noBs dus o & use of (oler cagw, madiirg i gast
ictoral mastances, the NB slide way o wel suned for malon

bl oo, o 4y "‘_'_"’“""““ beamonTer. AR Stainless Steel Type Availeble
Low-Speed Stability The anlicormnsion SU5/SYWE/NVERNG dioe ways havw
Sirce the Fictional resstance fuchualion is smal ever under ol stairless seel componeris, making them idead lor use in
low-kad corditon:, skl molon is oblared ol from low lo tlese toom agplestion:.

high spoess Figure G=2  Pallar Cortact Prodle
High Rigidity and High Load Capacity |~ )
Gempared 1w Te o] alerents, the rellers povde 2 Jarger

coriact sea and less elasie celormason thus the NO slds

way hss Figh ngiity and high losd Capatty. With “aw NV

rad gesigr, the raller conlecl ams i ncmaded by 30 1 SE%

(Fgue G-7L The rurber ol odectve rellers 13 mcmassd by

|
ramgwicg the role: pich Thus, the NV lyee has (he load ( l i

ralieg al it 1.3 10 2.5 times Pal of o 5V pe, NV type ay type
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| BT T, : SLIDE WAY

Figure G-3  Structure of NV type Figure G-4 Stucture of SY type
~ ~

SV Iype ral

0 pis0e

STUOROUWEAR

s N, A
#To mp NV 1ype. fastening plning are arached for Ihe SUrpase af MATEANNG the conms pesition of te A-rtare
before assemoly. Please see |hstallxtion Proced.ure on page G-7 ano remove the {astening plates bafore use.

TYPES

NV type
NVS-ANS type

P.G-10 Pi-14

The NV slde way corgisls of a zel of four rails, Tne 5V slide way consists of a 308 ol four rails. twa
two R-relainarg, and aight end pieces. || pemits R type oler cages, which have precision rollsrs in
taxble cesgn of the Iable which wil bezl sut your 2 Cross arrangemenl, snd eight end pleces. The all
applicator. The NVS-ANS type has afl slamjess  stalnless s%eel cpton makes 1 suitadle for use n
sleel components, which iz suilable for anli-  comrasne environments.

COMSEen, high lemporalue arel vacuLm Meuremonts.

SVW type

(%]

AVAN DD

BG-22

The SVW slide way congists of lwo SV-type raile
one: W ype il twa B Lype raller cages, and eigh
erd pieces. The use of a W.lype | serves for a
compacl design. The SYWS type iz alzo available
wit all stanless 2| camporsnts,

G
)
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ACCURACY

The scouacy of the slide way = represerded as paralelism measured across the (U] length wilh a method
shown i Figure G-@. IL iz claszsifed as high (blank). precgion (P, or ullra precizon (UPL Special scouracies
can also be scsommodated_ Please contact N8 sr ostails,

Fgume G-5 Paralelzm Figurs G-G Acouracy Meaguremen] Method
m r -
10 T T EP
£ : L ma >
5g o —— I { ‘T
% — i i
B« =] ] ior} 1P ‘
I - ] ] 1
o I s e i P A P I ‘
a7 ;
0 | |

L8

200 &0 600 B30 1000 1200

rail gt (L) mm  Lira precision grade i avalsble irom size 1 1o size &

RATED LIFE

The e of the zlide way and 1he slide (able 3 calculated with Te lollowing equations.
Rated Lile Life Time
19 3
il _C_] Y3 S | I
- v v =
L=(f-§) 50 =225 m-60
L misa B faml f1 mmeeratue coerbeien) fa: amelad bosd ceerbiont Lic e time ) Be atroke lengm m)

C basic dyramic leaa raing [N} P appleg lead [N) v rumher ol Gacles pee mivese (cpm|
# Flease swler 2 pape Eng-5 (o ihe coeficents.

LOAD RATING

The laad rating for the slide way i cbtained wsing the eguations listed in Table G-1-
Table G-1 Load Ratrg
condition dauble—ail paralkl usage

t

dirmston of josd %ﬁﬂ EEEE] z

basic dynamic " -y,
j T PN | N AT T basic tyramic load ratig (N)
mé“ll'i “ |2p‘.2 1.” \2 ‘i S Ce bare zisic oad ryeng {N)
: £ dlowabhe jos (%)
basc stalic P i basc dynamic load rating per rollor (N)
loae ratirg Co=% g -2 Ger bashe slatic jasd alkg pee cofler (N
Co 2 £ alowable losd e ralker (M)
2 rramber of roflarz g cage
alowable kbad £ Z . 2/2. numbper of etiective rellers rourg down b whole
; =g Fo2 “pare)

P rofes pach (o)
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( SLIDE WAY

The kad rating o the NV type divers deperding on the dikection of the kad
Tebl G-2 Changs of Load Ratng Carespording o Loas Dirscion Figure G=7 Direction of Laad

- p -
romal verdzal 4wt 1.0%5C
bazic eynamic =
< ropizonisl giveetionr C85xC o v s sre] meriial dretirn
loa ratirg . o
wrvntom ! e divet gr| oTxC rarbearay] gt

load raling vt ] el ee O7XCa l -¢. r_1 ‘¢.

2l nes 1.0%Ca
bask static NS o N e .
rarizonial diection 0.B5% e '

W Thore may be 3 gifisence degendng on Te siee. Plaass
cortact NB for detals

Corsigeration has been ghen o ~eles for STUDROLLEAS

i the racwmeyy surfacs in efedalion al jead wirgs.

R:‘RS TYPE ' ]

— Standard Roller Cage —

| a g
part number structure |
4 WoN.myi |
exampleFER:] VSR T |
spec fisatior I
R atanclarel rollar [
RS: siwrlpse sted roler J[
part rumbe: o 1 W P a L] Caon F1
slar<ard |nnll-wmw mm mm Ll mn mi N N N
R 1 RS 1 15 02 pY ] 25 2 154 118 306
R 2 RS 2 2 a3 58 4 25 380 293 975
R 3 RS 3 3 Q4 T8 5 3 B24 549 218
R 4 RS 4 4 04 10.4 & 45 1,660 1320 440
R B RS 6 8 a7 14 85 55 3840 2,960 a8b
R S8 RS 8 9 a7 19 14 75 9330 7070 | 2350
R12 RS12 12 140 5 20 10 18,900 14500 | 4830

cage maena| Fainles shen| O dytuenic |and ratiag per e Con statle |ond rafing per ofer
=1 abowable loadl per oler

RA-‘RAS TYPE
= Aluminum Rofler Cage — ; &
part number structure
po 1L/ |
examoleYEEHIEA ; WwW o N T g
spec Nicatior ﬂ
RA: stancerd rofjar =
RAS starless sinel ol iz N ] %
parn rambs D t w P & Ci Con F
stardard |antkcomosion|  mm mm mim mm mim N N N
RA3 RAS3 3 1-2 76 5 3 £24 ) 216
RAS RAS4 4 14 10Ls 7 45 1,660 1,320 440
RAB RASEB [ 21 14 85 55 3.540 2.950 985
RAS RASB [l 20 20 14 75 5.330 7.070 2.350

cage mawnal almrumalley O thnamic |oss aliog pee ol Coo slabe |end caling pet mlle
71 alowabls load per roler
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NIPPON BENRING '
STROKE

Please conlaot MB for & norestardard slroke Jength for the NV type. When the siroke of SV type ar SVW
lype iz Ghanged, the soke leng® musl be delemined and the load raing should be e-szlraled ad lollows:_

Stroke of SV type, SVW type
When the dige way moved alang the rail, the cage ranes hall e datance irveled by U sl way in e sars

direction. Therefore, nltnot.;;n e work may be fued on e 1able, the dstance betwesn the load comer ard the
aage oenter will change To acheeve stable accuragy, delermine the stroke ard the |ength of the | as foflows.

yaas vk Rail Lengin (L] GCage Jangth (2
< L Y Winen the stroke is 400mm or over 151 13
I S3L/15 Y
l_m When the stole s fess han 400 ren, N 8 rllers (Z)
S=L Z=2554 8 41
i 8.2 2 cage lengh (mm) 5 soke (mm) =
. 3 e T ap ﬁi:;eﬁm_: 0 roled Cage STerdions
LUBRICATION AND DUST PREVENTION
Lubrication Figure G-4 Examrple of Oust Pmvertion Mechansm
r el

The slide way is pre-jubricated with |ithium soap-
based groase No 0O pior 0 shipmeeil for immediale
ust. Make sure to relubricate with a similar type
at grease pericdically according to the operating

congitions. NB also provides low dust ganeration E

grease Please refer %o pags Erg-3% for cetalle 2 1 ¢ i wer
Dust Prevention JQ i @-

Fareign particles or gust in the slide way afieats ]"-]
thes rrolion SCCUACY 30 shorens the lits time, In
a harsh ervironment please provide side covers tor
dust grevenson. reder ta Figuee G-4) . }

Example
Figure G=10 NV typs, SV type

1[ | B T Selie
L J | ,

Figurs G-11 SVW type
-

Accuracy of Mounting Surface Figure G-12 Accuracy of Mounting Surtace
Ta maximize the: periomarce of the N8 slide way, it i @_ 3
& recomimended that the accuracy of the mounling
suriace 10 be equal 10 o greater (han the degree of
paralkelism of the slde way. F |
Parallelism of sutace 1 against surface A =
Perpendiculanty of surtace 2 againgt surtacs A L* -
Parallelism of surface 3 aguirst surfoce B
Purpendiculality of surface 4 against surlace B
Paralelism of sutace 7 agningt surface © @_ )

Parallelism of surface § agairst surface C
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| R ( SLIDE WAY

Installation Procedure Figure G-13 |nsiaflatan Melrod
¥ Plasse read "Usa and Manding Preceutions” "
hefors Installation.
1) Remove burz, seralches, arg dust from b ral- a E
maurting surface of Ihe bed and the Lable, be
carefi] %0 prevent conlamination dung assembhe

ond
| 2] Agply low—viscosity ol o the conlact suraces
and aligr the bed and the tabje. (Figue G-15a) ﬁm'f::r.-z

[ 3) Sot tw redemnce surince orio the mountng srtnce
with e rals fasienedd Sel the takble in the center b -"’
posilen, arg lghlen the adjsimsn! screws lehdy
30 1hat almast re gap mmard. (Fgue G-13b]

[ 4) Keea the table n the center. Lghtken the rail b O o
mountrg seliz lightly. leasen the erd poces
of both ands, and remevs the tastenng plates. c
Follow ng ®is, lightly rslighien the end pieces.

[ 51 Wnile maintaning the conditions af (4), gemily Prretabnat
maove the azsembly through ils stroke % check
if the manmum stroke is secuwed. and A thee d

pad
0 X
5 no imegulaity. =
| B Move (ha table 1o the cenler and tighten only =

e adiustment screws on the R-etainer with ~Horaner
the recammended torgue sroan n Table G-3. o 0

(Figure G-13c) ® = I_I
[ 7] Gently mave the tble to ore stroke end. and [
check that the table has surely come inlo E I-"f /A* i_él

comact with tha extemal machanical slopper. ) >
Fallwing this, tighten the adusiment screws = 2 Anbatwany sinnn. s b tatvined,

n e same manner as (B). (Figure G-13d] . bedpmiorard drvev waou H re e igverl
[ B) Move the table 10 the opposne stroke end, ard . o~
ghisn in ®e same manrer as (6] (Fguee G-13e) f A q ﬁ;
@ G
i 13

s
e
*
T

w

] Fasien the mounting screws on rails 1, 2, and
3 by bghlenng with te mcommended lorgue
shown n Taole G-4. (Figure G-131)

110} Set the dial ingkcators to the center of the dial indicass
table and to the side [refersnce surtace) of the
1akle, (Figure G-13g)

111} Peclorm the (inal prelean adjusimenl. While B FEUETTRE 1
moving The lable back and jorlh. repaal 2leps
(6] to (8) untll the dial Indicators show a | J
minimum deviation.

112} Fasten @l 4 secumly with fe mcommended
faroue. As far the adjustment screws
sucoessively tlighien the mouning screws on
the R—mianar by maving the table

(13! Pececk e moion scturacy mhile moving Fe tble.

114} Tghien tke end preces finafly.

adudires! eiewd

s

AV IS

5-7
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NIPPON BENRING ' ;
INSTALLATION PROCEDURE OF 8V TYPE

Installation Procedure Figure G-14 |nsiallacaon Method

[ 1) Remove burrg, scratchs, and dugl from the
railFmeunting surtace of 1he bed ark e table. .
be cwrelu] to prevent contaminabon durng a
asseenbly . F

12 ) Apaly low=-nscosily o] o cordact surfaces.
Allach rails (T-3 by tighlenng screws with
the recommendsd torgus (Taale G-4) [Figums

=
(G-14a) b F%)}ii
13 Temperarly attach rall @ o the acpustment wrpcearily attach ] @

sice. (Figume G-14b)
{4 ) Remove end peces an one end. Canmefully

ingerl raller cages between rails. (Figure e T T
G4 _EE:E:! b

Re-attach and peces.

1 Meve the table slowly to each stioke end to
pozilion raller cages at 1he center af the rails.
{71 501 the dial ingcalors to the center of the
wable and 1o the sde (mieence suiace) of he

bl (Figure G-140)

{ B ) Mave he lable 1o ane stroke end. Lighlly
tighten adusimeant screws an the roller cage.
(Figure G-14e)

| &) Mave the 1=ole 1o the opposits siroks snd.
Similarly lighly tghten adjusiment sCrews on
the raller cego. (Figure G-141)

110} Move table 1o the center ard lighlly lighten
comer adugirent sorews, [Figure G-14g)

M1l Repeat eeps (8) ~ (10) unlil the indicators
shaw a minimum deviation. Plesse do nat
apply an excessive prejoad.

112] Make final adjustment of arslead. Regeat

sieps (8] ~ {10] ard tighten the adjustment

sorews with the recommended Iorgue listed in

LU

Table G-3.

113] Fasten the rail® securaly with the
recommanded loruus. A wiin The adistmant Tt Adfustment strews can be Ggrened.
ICIDNE, succoxslvcfy tighten 1he moaunting x: Aglasiment sciews erodo ret be lehieneg_

screws by moving the table

Tabje G-3 Fecemvenisd Tomue W ASurTsert Soww Lrib'h-n Tagls G=1 Rpcommensed Torgue for Mouning soew WniNen

pan rumber £20 ergue gizg ipegiae

Sv1 M2 C.008 2 0.4
NV2, SV2 LLx] 0012 M3 14
HV3, 5Vv3 W4 005 [GES 3.2
NV4, W4 M4 008 15 6.6
NVE, SVE M3 020 1B 11.2
NVE, vy [ 0.40 (5] 26

(for stee| alloy screw)
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SPECIAL MOUNTING SCREW BT TYPE

I case of mounting slhde way

sorews Irom the counieroore sie, hreaded holes become 1he pijot hales.

Thug, pilot tolke's clearance will be less than a standard clearance Iwle for a screw. NB offers recuced

shoukier screws for m

Slige'Way fom bottom when |wRer screw cleamnce i3 reguined oue o

prejoad

adjustment or inaccuwacy of mating treaded holes. This special mouniing screw mace of alloy sieel iz
zlocked, and custom stanless steel version 5 avallable a3 a special arder. Pleaze contact NE for details-

Figure G-15 Speciz| Mounting Screw

o)
T
€& o

—_—t - - o

.

—LL
A
-

s Y

Ak

H Ly .
\, vy T
Table G-5 Special Mounling Screw . { I
st [B] @[O0 [H D [L2] & [apolcebk [
rismber een | men oo |oee [eom | mm | stee
BY 3{m3|23 | s [ 3 ]12] s]2s5(wW 3BVl
BT a]ws]ir [ s8] 4 5] 7|3 [WwWasv & ot
BT B|msfis |8 |5 (20| B[4 |NWBSVE
BT 8|vafas | as] & a0 25 |NweEve
BY12| WA |evs[a] & |40 17 |6 |wWie.aviz | y

USE AND HANDLING PRECAUTIONS

Cereful Handing

Dropping the dide way causes the rolling slemerts to
make gemiz I the racsway surtace. Thia wil peaver
smoot™ mation and w| alse afincl accurace Be sue 1o
Feardle 1he peoduct wih cam,

The KV rype is packaged as a set of ralls and B—elaners
Do not separsle o gisassemble unll assembly/installsion
4 covpleed. Precson i5 not puanniped ¥ dsassemslpd.

Fastaning Plates

For the NV type, fastenirg plaies are atinched at both end
i of the rail o maintain the Ratairer canter poanion
e 40 asserily. The fastering plates ae nol regursd
afte the NV Type i mounied 1o a tabls a7l bed however,
when mmewa] of the NV type 15 necessany such as when
% wil be reassemuled, e pae (o elum (he A-siyne ig
the proper cener pagition, secue the ‘asmering plates
with T erd pincas, and than remowe the NV fhype.

Specified Allowable Stroke

For he NV Type. sxceeding The sscited simoke [owd-
stroke) shall caase the moeway suriace ol the ] o be
damaged and Uk performance of ke STUDROLLER
1o orastically seleromte. Be sure lo provee exiermal
mecharical sloposs.

Adjustment

Uging the produs! wilh insulficmnl acsuracy of the
maling surface or bedore adjustng the uer will
caues The moton accuracy of T produc! 1o doao ad wil
Fawe: A BEEMIVE IFfusrce Lpon preduct [ ard sccumey.
LI;!:.-. sure lo assarhble, instal, and adjust the produc!
WEh Carp_

Ceaution against Excess Preload

| iz ezsanin| o gree pieload on the Sjde Way piodocts in
ancder 10 asda r gty and stturacy,

Howeve: excess ptrgnn CaMisEs camARs or T rACEWIS
aral refler Gages R-elainers,

On imstdlation, please fellow tre insialaven srecadre
arad recommerond lomus on page G-3

G-
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Opergting Temperature
The NV type uses esn paris. Please use the proguct in
emionments T aw lwer fan 807 .

Use as a Set

The aceaney of tha rals has besn matcoed withe sach
sat_ Mote that the acourscy wif be afiecisd when the s
of gitkereel s6is e comorad,

Allowable Load

Tre allowaple load i3 & |oad under whieh (he sum of
slastic g=lormations ol the rollng =lsmert and ke
facanny n ihe Contact ama sLERCT 0 1he maximm
comac: stress is smay| encugh 1o guaaee smeath refing
menarrant, Whan wary srselt and MERly accurshs liar
mation is reguimd, make sure o Lse the poduct within
the slowutde |osd

Cage Slippage
Fer te SV/SVW type, e coge can slip Lrgse high.
sored moton, wectical appleation, unbalsncsdHoading

and vReaing condfiord, Il i3 advised Tl (he slrois be ot
with suficem mapn ang a0 maoassive prelog should be

avoond

It iz Mlso mearmmendeg Tt the iz be cycho @ ol
e maximum Elroee sevsral limes, so that he cage
fetums % 5 centtal pos tion,

End Pieces

End pisces are atlached to eack erd of the slide way
16 preasnl temoval of ™= cags. Do nol Lse them ar a
mechanica] siopRer.

Knock Pin Hole

When using SYW fype trock pin holes 1o atiach a dids
way, pleass do the hole-machiricg on the mountirg
srlace atier attaching tte W type rall After machining
remoes [he chipe comobtely and wagh sz mgued,

S e (S SR D R

=
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NIPPON BENRING

NVS-RNS TYPE

—Special Environments Type—

part number structure

example mng:m.m’vg

spacification
NVS: anti<orresion

size

cage type

accuracy grade

blank nigh
P precision
UP: ultra pracision

numbar of rollars

ANS: stainless siee| cage
stainless steel roller
RAN: stainless stesl cage

rail length standard roller
stroke | roller | number major dimensions
diametes|of rollers| L A B Cc MXP N E
P i st | D z
mm mm mm mm mm mm mm mm mm
NVS 2030-BNS 72 15 4 30 1X15
2045-”NS112Z 20 11 45 2%15
2060-RNS13Z 30 13 60 3x18
2075-8N817Z 40 17 75 4X%15
2080-ANS21Z 50 21 90 5%15
2105-AN823Z 65 2 23 105 12 6 57 6X15 75 25
2120-RANE272Z 70 27 120 7x15
2135-RNS31Z 80 £l 135 Bx15
2160-RNS33Z 90 a3 150 9x15
2185-AN837Z 95 37 165 10X15
2180-ANS43Z | 100 43 180 11%15
NVS 3050-8NS 92 20 9 50 1%25
3075-RANS13Z 38 13 75 2%25
31008NS172 55 17 100 3x25
J125RNs21Z 70 21 125 4X26
3160ANS26Z | 85 | > | 25 | w0 | 0 | B | B85 [Exas| 1P|
3175RANS28Z [ 103 29 175 6X%25
3200-RANS33Z [ 113 33 200 7X25
32265-AN836Z | 150 35 225 825
NVS 4080-RNS 8Z 58 9 80 1x40
4120-8NS17Z 60 17 120 2X40
4160-ANS21Z 98 21 160 3%40
a200RNs27z | 115 | ¢ 2z 200 | 2 | M | 1985 [Gxaa] 2 | 45
4240-ANS31Z | 143 3 240 5 x40
4280-RNS37Z 170 7 280 6 x40

#Some specification values are different from those of NV standard type. Please contact NB for details.

G-14
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( SLIDE WAY

(1 L (1
(N MxP () B4
P L. Ny
O o _© | [
L& < & &

High: A5 Precision {P): A} Ultra Precision (UP): A
One set consists of 4 ralls, 2 cages, and 8 end pleces.

basic |oad rating allowable mass
= d G H T dynamic static load (ane set) -
o Co F
mm mm mm mm N N N g
2,320 3.050 1,010 30 2030
3,190 4,580 1,520 44 2045
3,190 4,580 1,520 58 2080
4,000 6.110 2,030 73 2076
4,760 7.630 2,540 87 2090
M3 | 255 | a4 2 12 5,480 9,160 3,050 101 2106
5,190 10,600 3,560 115 2120
6,870 12,200 2,070 130 2136
6,870 12.200 4,070 144 2150
7,530 13,700 4,580 158 2165
8,800 16,800 5,600 173 2180
6.150 8.060 2.680 102 3050
8,460 12,100 4,030 151 3075 E
10,800 16,100 5,370 200 3100 =
12,600 20,100 £.720 249 3125 =
M| 33| & a2 g | om0 | G080 | a7 | si1BG <
16,400 28,200 9,410 346 3175
18,200 32,200 10,700 395 3200
19,900 36,300 12,100 443 3225
12,100 15,700 5,250 269 4080
20,800 31,500 10,500 405 4120
24,800 39,300 13,100 536 4160
| 42 [ 2 5500 | s5.100 | 18,300 670 | 4200
35,800 63,000 21,000 801 4240
39,200 70,900 23,600 935 4280
IN=0102kg?
[’_.L' s
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