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Positioning, Pick And Place, Carrying, Press-fitting.
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> iﬁfﬂii_idil Elﬂﬁﬂiﬁﬁ:ﬁ /Flow Chart Of Ball Screw Selection

RERZZATIERYRFZE] Flow Chart Of Ball Screw Selection

ERRHRLATE, TERIBERAFHHESEESMARKER. THREERERRRLILS A

HIREAT

When Selecting A Ball Screw, The Selection Is Mainly Based On The Conditions Of Use And Takingvarious Factors Into
Consideration. The Following Flow Chart Shows The General Criteria For Themethod Of Selecting A Ball Screw.

ﬂ:yﬁiﬁjé Start Selection

o %—ﬁ*ﬁfﬁ Lead Accuracy

9 iﬁ%\%ﬁ% Selection Of Lead

9 iﬁﬁgﬂﬁé Selection Of Shaft Diameter

9 ﬁﬁﬁﬂﬁmmi%ﬁiﬁ Selecting The Mounting Method Of The Screw Shaft

00

000

) SEARRES (R ZEERY) select Model (Nut Type)

KGLG 02

5 X213

i"'%%ﬂﬂiﬂgﬁﬂi Calculate The Axis Of The Screw Shaft

5 X213

THEZFAINITYE calculate The Rigidity Of The Nut

i‘l‘%i‘ii’%’iﬂiﬁﬂ’mlﬂﬁ Calculate The Rigidity Of The Support Bearing

i‘l‘%EEI?I*‘&Bﬁﬁ% |EE"J,§1‘§;H§E Calculation Of Frictional Torque Caused By External

©006

00006

i'l'g Eiﬁﬁﬁﬂﬂ‘]ﬁﬁf’iﬂ@?ﬂ%ﬁ Calculation Of The Torque Generated By The Preload Of The Ball Screw

i+%71ﬂi§ﬂifﬁﬁ%EE'\J?ﬂ%E Calculate The Torque Required For Acceleration

ZE R IR End selection
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STANDARD STOCK

Ground Ball Screw

MBI E R B2 GNKZE % (C3/C5)
GNK Series Miniature Ground Ball Screw(C3/C5)

\ Y,
K5 AlL-101

GNK: LR B R BR 24T

2 LM AFRIME (mm)

3§ (mm)

4 %R

5 B BRI
TARIE : R EE B
RR:FAMIEEREXEEHE

6 Hm el FRAYARIC

7 1S E (mm)

8 FEEIRIC

9 TR EETFMmATIE (Y : dhimsT Al am)

EA-01: 4w N T A
Fig.A-01:Shaft supported end profile

]
4 ™ RS ER ESR Bk ATAT R EE 2 5 Miniature Ground Bz
> NIFEL S MM EL Model number notation
GNK 08 02 — 3 RR GO + 125L C3 Y
1 2 3 A5 61 8%
W ERERZ2 4T
=N — 1 RIS 1 Series of symbols

GNK: Miniature Ground Ball Screw
2 Nominal outer diameter of screw shaft (mm)
3 Lead (mm)
4 Cylinder number
5 Seal ring mark
No mark: No sealing ring
RR: With labyrinth seals on both sides
6 Marking of the axial gaps
7 Total wire rod shaft length (mm)
8 Precision marking
9 Standard stock mark with shaft (Y: shaft end finishes)

EA-02: B &E =5

Fig.A-02:Nut Flange direction

S

Fixed side

B-type: Journal with 'snap ring groove/Ifig &,

e

C-type: Journal only/E 3%

F X:Fixed side/EZE M
[
l - 4‘-[] — @EE

Y: Support side/3z12{ll

| —Es

> BEFRMHMME KR

GNKRY| (HEHBERRALIEEER) NEESSR
BJISC3/ComT, HmEIRIRIEEESRIREFTOMM (1
[E: C3) #10.005mmILF (C5) »

> MBMREREE

GNKRF] (MEERGLATITAERR) MR
FHRISS5C (BIAA) « BEMEISCMAISH (8RE
K) 5 SRERAFTERSYORE A IHRCS8 Lo

> Accuracy class and axial clearance

Accuracy grade of GNK series (standard stock of miniature ground

ball screw) are based on C3and C5 (JIS B 1192-3) . According to

accuracy grade, Axial play 0 (Preload : C3) and 0.005mm or less
(C5) arein stock.

> Material & Surface Hardness

GNK series (standard stock of miniature ground ball screw) of screw
shaft screw material S55C (induction hardening), nut material
SCM415H (carburizing and hardening), the surface hardness of the
ball screw part is HRC58 or higher.

A1-102 KG(a



Y >/ iR AEF EGNKES] Standard products in stock GNK series ////////////7//11/11/

G N KO3 O 1 | Shaft dia.(3H1&)e 3

Lead(&%E)Tmm | C3 |

see table below

IR N
i [ —

(93)

0

L1

, 96h8-0018

Y

30°X0.3

e
—{ f ’ 0008 | A

7 28 M4X0.5 g
/ So / e
/ <« / ©
/ ’.5, <
© ,// ('0/(,0?’ A
3 Iy
\\\ RO.2max
Le.s»
(18) 5

L0117/ 7/7//7 Standard products in stock GNK series

GNKO4071 | shateciacmme 2

FERETERONKERS] /< 4

Lead(&%E)Tmm | C3 |

L2 (6)
L3 23
L4
Unit(B4L) :mm
Ball Screw Specifications FERARSH
Ball size fWERETR $0.6 BCD WEKHFLER 3.18
Lead Angle S12f 5°43° Number of thread 1245 1
Thread direction BB4UHEMR Right &HE Shaft root dia ZATHHIER $2.5
Shaf S55C
Number of circuit fEIFEX 1X3 Material #/& L]
Nut 125 SCM415H
Surface hardness 1BSEPREEE HRC58~62 (Thread area) Anti-rust treatment B5E5R0E Anti-rust oil B5$EH
Unit(84L) :mm
Shaft length Lead accuracy Basic Load Rating
LTS SIEEE Total ial load EAENE N
Ball Screw Model Travel Run-out Ii\))l(al?( l;'?rglale
RERLFTRIS 752 Travel deviation|Variation| £Bkzh shreiER | RS Dynamic| Static
L | L | L | L |XRESHEIRE | Kb 11 - Nm BEMGE e
ep V300 Ca Coa
GNKO0301-3G0+070LC3Y 20 38 |41 | 47 | 70 +0.008 0.008 0.025 ~0.005 - 330 440

Note) Please designate end-journal profile with your sketch.

KGI(G A1-103

) HIREBMMTIEES

B #H{THET.

13
w3 B
see table below ég M4X0.5 §
g 902 i / 5 2
4 § 2 - // c 9@9} s
i s 1 I U 1) |
\e}
S
6.5
L1 (3) (18) 5
L2 (6)
. %
L4 .
Unit(884L) :mm
Ball Screw Specifications FERARSH
Ball size $NERETR $0.8 BCD WEKHFLERE 4.15
Lead Angle S12f 4°23° Number of thread 1REIEEK 1
Thread direction BBSUHER Right FHE Shaft root dia ZATHIER $3.3
Shaf! S55C
Number of circuit {EIFER 3X1 Material #/& gtk
Nut 125 SCM415H
Surface hardness SRSEPRMEERE HRC58~62 (Thread area) Anti-rust treatment B5E5bIE Anti-rust oil B5$EH
Unit(B41) :mm
Shaft length Lead accuracy Basic Load Rating
LTI E SEEE Total Axial Preload BEARIESE N
Ball Screw Model Travel Run-out p)l(a:; T';.gﬂe
R HTRIS 712 Travel deviation|Variation| £tz s iEe | RS Dynamic| Static
L | L | L | L {XEHE1RE | E 14 - Wi BESN | SUE R
ep V300 Ca Coa
GNK0401-3G0+77LC3Y 25 | 45 | 48 | 54 | T7 +0.008 0.025
GNK0401-3G0+97LC3Y 45 | 65 | 68 | 74 | 97 +0.008 0.008 | 0.025 0 ~0.010 420 570
GNK0401-3G0+127LC3Y 75 | 95 | 98 | 104 | 127 +0.008 0.035
Note) Please designate end-journal profile with your sketch. ) #Ha0IBIMNINLIELSBKEITIET.

Al-104 KG(G
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GNKO402 | shat oz 2

Standard products in stock GNK series ////7//7////777777///

/11111177111111111117 Standard products in stock GNK series AT BGNK R ”

GNKO404 | st oz 2

Lead@iz2mm | C3 | Lead@@)amm | C3 |

0 0
5-02 5-02
50010 N : - c50010] ¢ :
- F _ LLlasale]
‘ / ‘gig:gég A [E | —{ f |g§§g:gég A -csﬁoioog ]
16 ‘ / ‘cs;omo A 151 4{ / ‘csfomo A
3 or a2 4 o% 30008 o o (81) 4 c§ ] €3:0008
~g S see table below §§ j:é M 58 MAX0.5 8 g 3 see table below §§ g 30 XO.!'? - MAXOS D§
R 3 3 = . s 25 | %3 e SN 3 o Q s 25 [ / e
Sy : 1 9 ‘%L 3 ’ /90,?’@3, b v < - © - Ty %/ ,99%@ 2
mE= = e T 25 i T G —— e e
RO.15max 059 I " R0.2max ROL5max N 053 _R0.2max
4.35 £0.05 \_GL 4.35 +0.05 ﬁ»
L1 @3 (18) 5 L1 3 (18) 5
L ) L L2 (6
Flo s B » B s <y LLss] e
L4 La
Unit(#4) :mm Unit(841) :mm
Ball Screw Specifications FERARSH Ball Screw Specifications FERARSH
Ball size $NEKER $0.8 BCD WEKHFLER 4.15 Ball size $NERETR $0.8 BCD WHHLER 4.2
Lead Angle S12f 8°43° Number of thread 1245 1 Lead Angle S12f 16°51° Number of thread 1REUEEK 2
Thread direction BB4UHEMR Right FHE Shaft root dia ZATHHER $3.3 Thread direction JBSUHER Right FHE Shaft root dia ZATHIER $3.3
Shaft S55C Shaft 3 S55C
Number of circuit EIFEK 2.7X1 Material /5 : Number of circuit EIFEK 2.6X2 Material #5 :
Nut 128 SCM415H Nut 128 SCM415H
Surface hardness 1BSEPREEE HRC58~62 (Thread area) Anti-rust treatment B5E5bE Anti-rust oil B5$EH Surface hardness SRSEPREEE HRC58~62 (Thread area) Anti-rust treatment B5EEbER Anti-rust oil B5$EH
Unit(84L) :mm Unit(8£1) :mm
Shaft length Lead accuracy Basic Load Rating Shaft length Lead accuracy Basic Load Rating
HITHKE SIEEE Total Axdal Preload EAXTENE N LITHKE SEEE Total Axial Preload BEARIESE N
Ball Screw Model Travel Run-out )I(Ia Tre o3 Ball Screw Model Travel Run-out )I(la feloa
7 = e i i z play SIS ; : . e i . . - play Torque . .
REELFTRIS 752 Travel deviation|Variation| £Bkzh snEiEe | FEE | Dynamic| Static SRR LATRIS 752 Travel deviation|Variation| £Bkzh wEiEle | FEE | Dynamic| Static
L | L | L | L |XREHEIRE | Kb 11 - Nm BE M E | ERRAE L | L | L | L | AXRBSHEIRE | Kb 11 - Nm BUERN T | SUERR S B
ep V300 Ca Coa ep V300 Ca Coa
GNKO0402-3G0+134LC3Y 70 95 | 98 (104|134 +0.008 0.008 0.035 0 ~0.010 420 570 GNKO0404-3G0+134LC3Y 75 95 | 98 | 104|134 +0.008 0.008 0.035 0 ~0.010 750 1150

Note) Please designate end-journal profile with your sketch.

KB A1-105

) HREEININ TS S ERH#ITIET.

Note) Please designate end-journal profile with your sketch.

3) HREEININ TIEE S EAH#ITIER.

Al-106 K33
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G N KO601 | Shaft dia.(311&)p 6

Standard products in stock GNK series /77////7///////77777/

Lead(&4E)Tmm | C3 |

0
' [Tl
-
14.5
2 w * °§ 30°X0.5 Lt .
see table below R EE 1_[ s ] 88 M5X0.5 o§
© = - s [ =3 ;
g' B © PN - e ;iir’ s' // /9932@3% %
=y = R =T
&/ \\\‘\ R0O.2max
65,
L1 3 19 6
L L2 %R
. NN
L4

Unit(B4I) :mm

Ball Screw Specifications FERARSH

Ball size fWERETR $0.8 BCD WEHHLER 6.15
Lead Angle S/ 2°58° Number of thread $REUFEK 1
Thread direction BBR4UHEMR Right &g Shaft root dia ZATHHER 5.3

Shaft 3 S55C
Number of circuit fEIFEX 3x1 Material #/&

Nut 125 SCM415H
Surface hardness $R4(EBRETERE HRC58~62 (Thread area) Anti-rust treatment B5E5R0E Anti-rust oil B5EEH

Unit(841) :mm

Shaft length Lead accuracy Basic Load Rating
LATAKE SIERE Total . BERGESRE N
Ball Screw Model Travel Run-out A)I(;al I_:_r;,e'!o:g
RS FTRIS 758 Travel deviation|Variation| £Bkzh EEFZ]I‘ETlJ,F%‘ ﬁlf?ﬂ%ﬁ Dynamic| Static
L | L | L | L (AKRSEHEIRE | K 44 - Nm | BUERNSE BER
ep V300 Ca Coa
GNK0601-3G0+100LC3Y 45 65 | 68 | 75 | 100 +0.008 0.025
GNK0601-3G0+130LC3Y 75 95 | 98 | 105 | 130 +0.008 0.008 0.035 0 ~0.013 560 950
GNK0601-3G0+160LC3Y 105 | 125|128 | 135 160 +0.010 0.035

Note) Please designate end-journal profile with your sketch.

KGIG AL-107

) HRENEININ TIESESEARH#ITIET.

LI 71777777777777 Standard products in stock GNK series

G N KO602 | Shaft dia.(311%)p 6

FERETERONKERS] /< 4

Lead@@)2mm | C3 |

‘ % ‘CS:OOIO
C€3:0.008

A

C5:0.010 G
T J_ C3:0.008
C5:0.012
1 [E8] A ]

f C5:0.010 E
C3:0.008

E
C5:0.010
% ‘CS:O‘OOS A

sRET%E|G g
g [f]emrr[c] % S0
g A see table below s T M5X0.5 8
gg o ) B3 - M5X0.5 oS
33 @ < - B s 2
2 < — a » (’B%CQE’ 3
RO.2max
R0.2max v A
4.35 +0.05 6.5
L1 3) (19) 6
L2 (7)
™ . —
La
Unit(B84L) :mm
Ball Screw Specifications FERARSH
Ball size fNERETR $1.0 BCD WEKHFLERE 6.20
Lead Angle S12f 5°52° Number of thread R4 1
Thread direction BB4UHEM Right &g Shaft root dia ZATHHER 5.1
Shaft 3 S55C
Number of circuit {EIFEX 1X3 Material #/&
Nut 125 SCM415H

Surface hardness SRSEPREEE

HRC58~62 (Thread area)

Anti-rust treatment [5 5540

Anti-rust oil [5E5H

Unit(B84I) :mm

Shaft length Lead accuracy Basic Load Rating
LT E SIEEE Total ial load BEARGESE N
Ball Screw Model Travel Run-out ?))I(ala -P}-';,gge
REELATRIS 1752 Travel deviation| Variation| £Bkzf %ﬁf%l‘@ TEHE Dynamic| Static
L | L | L | L |AKRBHEBIRE | Kb 14 - it e B | FUE R AR
ep V300 Ca Coa
GNK0602-3G0+168LC3Y 105 |125|128|135|168 +0.010 0.008 0.035 0 ~0.015 750 1200

Note) Please designate end-journal profile with your sketch.

1) HRENEININ TIEESEAH#ITIET.

Al-108 K33
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G N KO606 | Shaft dia.(#1%)p 6

Standard products in stock GNK series /777///77////////777/

Lead@@)6mm | C5 |

_

:

0010 [c]
— ] e e E
8 0010 | A
3 en @4 3 30°X0.5
as E see table below R SE ;,CSO 7 a8 M5X0.5 O%
33 ™ o - ~ ;328 S -
e s R 5 REDY R+ AN ¢
Sv S, , (/QC,Q’5 gv
— T -
. NN — =T ,
RO.2max. 05701 R0O.2max
. 4352005 65
16
L1 (19) 6
- L2 TN
0005 | F - 0005 | E
L [oms [ ¢ | . 25 L [oos [ |
Unit(B41) :mm
Ball Screw Specifications FERARSHK
Ball size $NERETR ®1.0 BCD WERHRLER 6.30
Lead Angle S/ 16°50° Number of thread SREIZFER 2
Thread direction 3R4UAER Right &HE Shaft root dia ZAT4HER $5.2
Shaft S55C
Number of circuit fEIFER 1.6X2 Material #/&R
Nut 2& SCM415H
Surface hardness 1BNEPREEE HRC58~62 (Thread area) Anti-rust treatment B5E5A0IE Anti-rust oil B5EEH

Unit(84I) :mm

Shaft length Lead accuracy Basic Load Rating
LA E SIERE Total ial load BEARGEARE N
Ball Screw Model Travel Run-out I;\))I(;a ﬁ:gﬂe
RUHATRS 752 Travel deviation|Variation| £Bkzf EEII'EIUI‘EI%IF? SHEHE Dynamic| Static
L | L | L | L | AXRBHEIRE | K 14 - Nm BUERh T B | SUE RS
ep V300 Ca Coa
GNKO0606-3G0+168LC5Y 100 |124|128|135|168 +0.020 0.018 | 0.050 | ~0.005 - 870 1450

Note) Please designate end-journal profile with your sketch.

KGIG A1-109

) HIRREMNINTIES S ER#TIET.

L7177/ 7777777 Standard products in stock GNK series

IEFETFmGNKRS

G N KO6 1 O | Shaft dia.(311%)p 6

Lead@i®10mm | C5 |

F
—{ / ‘ 0010 | A

19
- S (95) | 4 oS
3 & - 7T @ 30°X0.5 .
83 ,ﬂ see table below A 9:1 % ] 88 MSXO.S c§
<?§ {3 g S} § + %3* ‘LQ 003503 %
IO R N N \Y NN [
RO.2max 05°% . R0.2max
. 435005 65,
16
L1 (19) 6
L L LD
- ) =T
L4
Unit(B4L) :mm
Ball Screw Specifications FERARSH
Ball size SWERER ¢1.2 BCD MERPOLER 6.30
Lead Angle S/ 26°48° Number of thread $REIFEK 2
Thread direction 3B4UAEE Right &g Shaft root dia ZATHHER 5.0
Shaft S55C
Number of circuit fEIFEX 1.2%2 Material #/& ]
Nut 25 SCM415H
Surface hardness 1B ERREERE HRC58~62 (Thread area) Anti-rust treatment B5EER0IE Anti-rust oil B5EEH
Unit(8{i) :mm
Shaft length Lead accuracy Basic Load Rating
LT AR SERE Total Axial Preload BEXRGERE N
Ball Screw Model Travel Run-out p)l(all; T:>ercc|)3e
RYGHATRS 1712 Travel deviation|Variation| £Bkzh snEiae | LS Dynamic| Static
L | L | L| L | ARBHEIRE | Kb 14 b e Nm BEm A | BER A E
ep V300 Ca Coa
GNK0610-3G0+168LC5Y 95 1241128 |135| 168 +0.020 0.018 0.050 ~0.005 - 950 1600

Note) Please designate end-journal profile with your sketch.

&) HmEEMIN TES S ER#HTIET.
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G N KOSO 1 | Shaft dia.(311&)p 8

Standard products in stock GNK series ////7//7/////77777///

Lead(&%E)Tmm | C3 |

8-02
"
50012 C3:0008
: 17

88 see table below R §§ ]:[ § m S M6X0.75 o§

oS E3 b o ° 3 /< S 2

© s N © in

s ° ~ ‘H*r s T . (/Q") o5 3

T M T
e s = f =
G - * R0.2max
RO.2max | 08"t @} ;
686" 7
18 1 225) 75
L %)
9 ) . B
La
Unit(4I) :mm
Ball Screw Specifications FERARSH
Ball size fWERETR $0.8 BCD WEKHFLER 8.15
Lead Angle S/ 2°15° Number of thread $REIFEK 1
Thread direction BBR4UHEMR Right &HE Shaft root dia ZATHHER ¢7.3
Shaft 3 S55C
Number of circuit fEIFEX 1X3 Material #/&
Nut 125 SCM415H

Surface hardness IBSEPREEE

HRC58~62 (Thread area)

Anti-rust treatment BHFE5RMIE

Anti-rust oil B5EESH

Unit(B4I) :mm

Shaft length Lead accuracy Basic Load Rating
LATAKE SIEEE Total ial load BEARGESE N
Ball Screw Model Travel Run-out A)I“a E’rre od
. e o . L - play orque . .
R HTRIS 712 Travel deviation|Variation| £Bkzh s | FEmE | Dynamic Static
L | L | L | L [ARBHEIRE | Ko 44 T N | PG e n
ep V300 Ca Coa
GNKO0801-3G0+115LC3Y 45 66 | 69 | 76 | 115 +0.008 0.025
GNK0801-3G0+145LC3Y 75 96 | 99 | 106 | 145 +0.008 0.008 0.035 ~0.018 650 1300
GNKO0801-3G0+175LC3Y 105 | 126|129 | 136|175 +0.010 ’ 0.035 ’
GNKO0801-3G0+225LC3Y | 155 | 176|179 | 186 | 225 +0.010 0.050

Note) Please designate end-journal profile with your sketch.

KGG A1-111
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HI17777777777777 Standard products in stock GNK series

G N K0802 | Shaft dia.(311%)p 8

FERETEBONKERS] /< 4

Lead@@amm | C3 |

A

22 e
» an 5, —{ f ‘ 0008 | A
‘\ 38 -5 5 83 M6X0.75 °§
‘/, s g By RS / (:0’?‘(’05 g
v i .
‘\ RO.2max
RO.2max 08" (9/ e Max
19 SR .
L 225) 75
L %)
L4
Unit(B41) :mm
Ball Screw Specifications FERARSH
Ball size FNIKETRR ¢1.2 BCD PEEPLER 8.30
Lead Angle S/ 4°23° Number of thread $REIEEK 1
Thread direction 3B4UfEE Right &g Shaft root dia ZATHER ¢7.0
Shaf S55C
Number of circuit {EIFEX 1X3 Material #/&R ]
Nut 125 SCM415H
Surface hardness 1B ERREERE HRC58~62 (Thread area) Anti-rust treatment 5540 Anti-rust oil B5EEH
Unit(B) :mm
Shaft length Lead accuracy Basic Load Rating
LTI SEEE Total Axial Preload BEAREESE N
Ball Screw Model Travel Run-out p)l(::l; T';)ergﬂe
RS ATRIS 752 Travel deviation| Variation| £Bkzh i iae | RS Dynamic| Static
L | L | L | L {XREoHEIRE | Ei 14 R e Nm BUEmN T | BUERR
ep V300 Ca Coa
GNKO0802-3RRGO+125LC3Y| 50 | 75 | 79 | 86 | 125 +0.008 0.025
GNKO0802-3RRGO+155LC3Y | 80 | 105|109 | 116 | 155 +0.010 0.008 0.035 0.020 1300 2300
GNKO0802-3RRGO+185LC3Y | 110 | 135|139 | 146 | 185 +0.010 ’ 0.035 ’
GNK0802-3RRG0+235LC3Y | 160 | 185|189 | 196 | 235 +0.010 0.050

Note) Please designate end-journal profile with your sketch.

&) HImEEMIN TS S ER#HTIET.
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Unit(B4I) :mm

Ball Screw Specifications FERARSHK

Ballsize $NEEER $1.5875 BCD WEHKFLER 8.40
Lead Angle S/ 20°45° Number of thread $REIFEK 2
Thread direction 3R£UAEE Right &HE Shaft root dia ZAT4HER $6.7

Shaft S55C
Number of circuit fEIFER 1.6X2 Material #/&

Nut 12& SCM415H
Surface hardness 1BAEPREEE HRC58~62 (Thread area) Anti-rust treatment 5540 Anti-rust oil B5EEH

Unit(B4I) :mm

Shaft length Lead accuracy Basic Load Rating
LTS SIERE Total . BEARGESE N
Ball Screw Model Travel Run-out A)I(;al F;roerlogg
RS FTRIS 752 Travel deviation| Variation| £Bkzf EEFQTE%’F%' ?EE?H%E Dynamic| Static
L | L | L | L |[AXRBDHERE | Ko 44 - Nm | BUERNSE | BER
ep V300 Ca Coa
GNKO0810-3GT+205LC5Y | 125 | 154 | 159 | 166 | 205 +0.020 0.065
GNK0810-3GT+305LC5Y | 225 | 354|259 | 266 | 305 +0.023 0.018 0.065 | ~0.005 - 2200 3800
GNKO0810-3GT+405LC5Y | 325 | 354|359 | 366 | 405 +0.025 0.075

Note) Please designate end-journal profile with your sketch. ) Higa0IBININTIEL SBKEITIET.

KGG A1-113

LI171777777777777 Standard products in stock GNK series
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Unit(B4L) :mm
Ball Screw Specifications FERARSH
Ball size fWERETR $1.5875 BCD WEHKHLER 8.40
Lead Angle S/ 24°27° Number of thread $REIFEK 2
Thread direction 3B4UfER Right &g Shaft root dia ZATHHER $6.7
Shaft % S55C
Number of circuit fEIFEX 1.6%X2 Material #/&
Nut 125 SCM415H
Surface hardness SR4EBREERE HRC58~62 (Thread area) Anti-rust treatment 5540 Anti-rust oil B5EEH

Unit(84I) :mm

Shaft length Lead accuracy Basic Load Rating
LA E SIERE Total ial load BEARGESHE N
Ball Screw Model Travel Run-out Ii\))l(;a Pr';:'c?ae
AU HTRS 1712 Travel deviation|Variation| £Bkzh EEI'EIUI‘EI%IF‘? SEHE Dynamic| Static
L | L | L | L |AKRBoHEIRE | K 14 o Nm BUE RN B | SE RS
ep V300 Ca Coa
GNKO0812-3GT+405LC5Y 325 | 354|359 366|405 +0.025 0.018 | 0.075 | ~0.005 - 2200 3800

Note) Please designate end-journal profile with your sketch.

&) HIREEMIN TIEA S ER#HTIET.
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Standard products in stock GNK series //7/7/7///77777//777/
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L11100707771077/7///7 Standard products in stock GNK series
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Unit(4I) :mm
Ball Screw Specifications FERARSH
Ball size fWERETR $2.0 BCD WEAHLER 10.30
Lead Angle S12ff 7°03° Number of thread 1845k 1
Thread direction 3B4UHEE Right &HE Shaft root dia ZATHHER 8.2
Number of circuit fEFFEX 2.7X1 Material #4/5 shaft >93¢
Nut 125 SCM415H

Surface hardness 1BNEPREEE

HRC58~62 (Thread area)

Anti-rust treatment 55408

Anti-rust oil BFE5H

Unit(84I) :mm
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4045 7] oo | ) [ ooce [ ]
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- see table below §§ g ‘SOEXO'% % M8X1.0 g
T jsEas:
RO.2max 08’8  RO2max
. . 680 9
21
Qn 10
' nE30
9 L3 37
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Unit(84L) :mm
Ball Screw Specifications FERASH
Ballsize $NERETR $1.2 BCD WHHLER 10.30
Lead Angle 72 3°32° Number of thread 1B415%%% 1
Thread direction 3B4UAEE Right &l Shaft root dia ZATHHER $9.0
Shaft S55C
Number of circuit {EHFEX 3X1 Material #4/5 ot W
Nut 128 SCM415H
Surface hardness SREBRERERE HRC58~62 (Thread area) Anti-rust treatment BiEE4bIE Anti-rust oil B5EEH
Unit(B4) :mm
Shaft length Lead accuracy Basic Load Rating
HITHKE SEEE Total ial load BEAREESE N
Ball Screw Model Travel Run-out A’I“a Preloa
- L e = play Torque . .
RYGHTRS 712 Travel deviation|Variation| £Bkzh e | FEmE | Dynamic Static
L | L | L | L {XEH81RE | E 14 i Nm BTN | SUERR S
ep V300 Ca Coa
GNK1002-3RRG0+143LC3Y| 60 85 | 89 | 97 | 143 +0.008 0.035
GNK1002-3RRG0+193LC3Y| 110 | 135|139 | 147|193 +0.010 0.035
0.008 0 ~0.025 1450 3000
GNK1002-3RRG0+243LC3Y| 160 | 185|189 | 197 | 243 +0.010 0.050
GNK1002-3RRG0+293LC3Y| 210 | 235|239 | 247|293 +0.012 0.050

Note) Please designate end-journal profile with your sketch.

K3 A1-115

) MRABININ TS S EAH#HTIET.

Shaft length Lead accuracy Basic Load Rating
LATHKE SERE Total . BEAXRFEAR N
Ball Screw Model Travel Run-out A)I(;al F;Zerbﬂg
AU HATRIS T2 Travel deviation|Variation| £Bkzh EE]F'I':][E%’B@ ﬁﬁ?ﬂfﬁ Dynamic| Static
L | L | k| L | AKRBHERE | K& 44 - Nm o | BUEENSE BUER A
€p V300 Ca Coa
GNK1004-2.5RRGO+180LC3Y| 70 | 110 | 115|125 | 180 +0.010 0.035 Spac(e)r ball
GNK1004-2.5RRG0+280LC3Y| 170 | 210 | 215 | 225 | 280 +0.012 0.008 | 0.040 | igpssmEk [0.005~0.040 1800 2600
GNK1004-2.5RRG0O+380LC3Y| 270 | 310 | 315 | 325 | 380 +0.012 0.050 (1:1)

Note) Please designate end-journal profile with your sketch. ¥) HA9iBINN TiE4 & EREITIET.

Al-116 K53
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G N K1 01 O | Shaft dia.(#11=)e 10

Standard products in stock GNK series ///7/7/////77////77/7/
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11000007711777////7/7 Standard products in stock GNK series
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Unit(B) :mm
Ball Screw Specifications FERARSH
Ballsize fNERETR $2.0 BCD MEHALER 10.50
Lead Angle S12f3 16°52° Number of thread L& 2
Thread direction 3R4UAEE Right #AHE Shaftroot dia ZATHHER »8.4
Shaft % S55C
Number of circuit EHFEX 1.6X2 Material #4/5
Nut $2& SCM415H
Surface hardness $E4IEPREERE HRC58~62 (Thread area) Anti-rust treatment BiEE0E2 Anti-rust oil B5$EH

Unit(841) :mm

Shaft length Lead accuracy Basic Load Rating
LEATHKE SERE Total . BAFEAH N
Ball Screw Model Travel Run-out ?,’f;;l ﬁ':rlgﬂg
AU HATRIS i Travel deviation|Variation| £Bkzh sEiEe | TR Dynamic| Static
L | L | L | L |ARBHERE | K 14 - Nm o | BUEENRE EE N E
ep V300 Ca Coa
GNK1010-1.5RRG0+240LC5Y| 125 | 167 | 175 | 185 | 240 +0.020 0.055
GNK1010-1.5RRG0+340LC5Y | 225 | 267 | 275 | 285 | 340 +0.023 0.018 | 0.065 ~0.005 - 3300 5900
GNK1010-1.5RRGO+440LC5Y| 325 | 367 | 375 | 385 | 440 +0.025 0.080

Note) Please designate end-journal profile with your sketch. )

K3 A1-117
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Unit(B4) :mm
Ball Screw Specifications FERASHK
Ballsize fNERETR $2.0 BCD WEAHLER 10.40
Lead Angle S22/ 24°27° Number of thread RS E 2
Thread direction 3R4UAEE Right AHE Shaft root dia ZATHHER »8.4
Shaft S55C
Number of circuit EHFEX 1.6X2 Material #4/5 :
Nut 25 SCM415H
Surface hardness 1BSERREEE HRC58~62 (Thread area) Anti-rust treatment Fh$E40IE Anti-rust oil B5EEH
Unit(#4i) :mm
Shaft length Lead accuracy Basic Load Rating
LATHKE SEEE Total Axial | Preload BEARIESE N
Ball Screw Model Travel Run-out ’I“a eloa
- . L = play Torque . .
REELFTRIS 752 Travel deviation|Variation| £Bkzh sEiEla | FEE | DYnamic| Static
L | L | L | L | AXRBSHEIRE | Kb 14 - Nm BN | SUE RSB
ep V300 Ca Coa
GNK1015-1.5RRGO+431LC5Y| 330 |369|377|385]|431 +0.025 0.018 0.080 | ~0.005 - 3300 6400
Note) Please designate end-journal profile with your sketch. 3¥) HiRBBINMN T4 & BHREHITIET.
A1-118 KGlG
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Unit(B) :mm
Ball Screw Specifications FERASH
Ball size fNEKER $1.5875 BCD MEBKAALER 10.40
Lead Angle S12f3 31°28° Number of thread #4531 4
Thread direction 3BSUHER Right FHE Shaftroot dia ZATHHER »8.4
Shaft % S55C
Number of circuit fEIFEL 0.7X4 Material #4151
Nut #2& SCM415H
Surface hardness $ESEPREERE HRC58~62 (Thread area) Anti-rust treatment BiEE4bER Anti-rust oil B5$EH

Unit(84I) :mm

Shaft length Lead accuracy Basic Load Rating
LT E SIERE Total ial load BEARGESE N
Ball Screw Model Travel Run-out A’I“a F;re o3
. . P L L - play orque ) )
AU HTRIS 171 Travel deviation|Variation| 23Kz s | FEmE | DYnamic Static
L | L | L | L (AKRSHEIRE | K 44 T N | ER G e
ep V300 Ca Coa
GNK1020-1.5RRGO+431LC5Y| 340 |369|377 385|431 +0.025 0.018 0.080 | ~0.005 - 2100 4000

Note) Please designate end-journal profile with your sketch.

K3 A1-119

) HRABININTIES S EAH#TIET.

L11170007077777777//// Standard products in stock GNK series
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Unit(B) :mm
Ball Screw Specifications FERARSH
Ballsize fNEKETR ®1.2 BCD MEHALER 12.30
Lead Angle S12f 2°58° Number of thread $BEUEEL 1
Thread direction 3R4UAEE Right AHE Shaft root dia ZATHHER $11.0
Shaft % S55C
Number of circuit EHFEX 1X3 Material #4/5 :
Nut 25 SCM415H
Surface hardness $ELEPREERE HRC58~62 (Thread area) Anti-rust treatment B5EE0E2 Anti-rust oil B5$EH
Unit(#) :mm
Shaft length Lead accuracy Basic Load Rating
LK E SERE Total Axial Preload BEAXTERE N
Ball Screw Model Travel Run-out P’l‘;; Troergﬂe
RU M ATRIS i Travel deviation|Variation| £Bkzh iEiEe | FERE Dynamic| Static
L [ L | L | L | (AKBHEIRE | K 14 b e Nm B3 | ER S E
€p V300 Ca Coa
GNK1202-3RRGO+154LC3Y 60 85 | 89 | 99 | 154 +0.008 0.035
GNK1202-3RRGO+254LC3Y | 160 | 185 | 186 | 199 | 254 +0.010 0.008 0.040 0 ~0.005 1600 3700
GNK1202-3RRGO+354LC3Y | 260 | 285|289 | 299 | 354 +0.012 0.050

Note) Please designate end-journal profile with your sketch. 3¥) HBREUBINNTiE4 & ERFITIET.
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Standard products in stock GNK series ///7/7/////777/7///7//
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Unit(B) :mm
Ball Screw Specifications FERASH
Ballsize fNERETR $3.175 BCD MEBKALER 12.50
Lead Angle S12f3 7°15° Number of thread #BEUEEL 1
Thread direction JBSUHER Right HAHE Shaftroot dia ZATHHER $9.6
Shaft % S55C
Number of circuit EHFEX 2.7X1 Material #4/5
Nut $28& SCM415H

Surface hardness SR4SEPRMEMERE

HRC58~62 (Thread area)

Anti-rust treatment 55018

Anti-rust oil BHE5H

Unit(B41) :mm

Shaft length Lead accuracy Basic Load Rating
LT SERE Total . BARTENF N
Ball Screw Model Travel Run-out Ii\:)l(algl q-';,erlggg
RUHATRIS i Travel deviation| Variation| £Bkzh inEiEe | TR Dynamic| Static
|| b | L | tEsmERe | BB |, ™| PR s mEsns
ep V300 Ca Coa
GNK1205-2.5RRGO+180LC3Y| 65 | 110 | 115|125 |180 +0.010 0.035
GNK1205-2.5RRG0+280LC3Y| 165 | 210 | 215 | 225 | 280 £0.012 0.008 | 0.040 0.005~0.050| 4100 7000
GNK1205-2.5RRG0+380LC3Y| 265 | 310 | 315 | 325 | 380 £0.012 0.050

Note) Please designate end-journal profile with your sketch. 3¥) HhlEUIBINN TiE4 & EREHITIET.

K53 A1-121

L111100700777777///// Standard products in stock GNK series

IR FmRGNK RS

GNKT402 | snat diagnizo 14

Lead@i@amm | C3 |

-

4-95.5 12-025 [ 1] oos |
A 1| 000 [ A '7 23 E
-§§§T§ - L4 -0009
2 see table below 8s 2
5 e = M12X1.0 o5
=N . S Q
AR ye)
S v - J &7 09 3
Pl o I  Ro.2max
RO.2max &’ - "
L 15t
9.15°0" G0 .15
26
1 @)
L ao
- L4 -
Unit(B4) :mm
Ball Screw Specifications FERASH
Ballsize fNERETR $1.2 BCD TEARLER 14.41
Lead Angle S12f3 2°32° Number of thread $BEUEEL 1
Thread direction 3R4UAEE Right HAHE Shaftroot dia ZATHHER $13.0
Shaft % S55C
Number of circuit EHFEX 3X1 Material #4/5
Nut $2& SCM415H
Surface hardness JBLEPREREE HRC58~62 (Thread area) Anti-rust treatment FH$ER0IE Anti-rust oil B5EEH

Unit(B4i) :mm

Shaft length Lead accuracy Basic Load Rating
LITHKE SERE Total . BEARTGER N
Ball Screw Model Travel Run-out ?,’g;l l;-':rlgﬂg
R HATRIS i Travel deviation|Variation| £Bkzh inEEe | FERE Dynamic| Static
L | L | L | L | AXRBHERE | Kb 14 T N | R E EsnE
€p V300 Ca Coa
GNK1402-3RRGO+166LC3Y | 60 85 | 89 | 99 | 166 +0.008 0.025
GNK1402-3RRGO+266LC3Y | 160 | 185| 189 | 199 | 266 +0.010 0.008 0.030 0 ~0.040 1800 4300
GNK1402-3RRGO+406LC3Y | 300 | 325|329 | 399 | 406 +0.013 0.050

Note) Please designate end-journal profile with your sketch.

) HIHBIEININ TIE% S EMRHITIER.
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” IR EEFmGNK RS Standard products in stock GNK series /////////////1///1/// /111111/701771//7//// Standard products in stock GNK series I EEFmGNKRT ”

GN K1 404 | Shaft dia.(#11&)p 14 Lead(&#)4mm | C3 | GN K1 51 O | Shaft dia.(#11&)p 15 Lead(&#E)10mm | C5 |
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Unit(841) :mm Unit (81i) :mm
Ball Screw Specifications FERASH Ball Screw Specifications FERARSH
Ballsize fWEKER $2.381 BCD WMERFLER 14.30 Ballsize fNERETR $3.175 BCD fEHFLER 15.5
Lead Angle S/ 5°50° Number of thread 1BEI5E%K 1 Lead Angle Si2f 11°36° Number of thread SREFERX 2
Thread direction 3E4UAEE Right AHE Shaftroot dia ZATHHER $12.2 Thread direction 3R4UAEE Right HAHE Shaftroot dia ZATHHER $12.20
Shaft % S55C Shaft S55C
Number of circuit fEIFEX 3.8X1 Material #4/53 : Number of circuit fEIFEX 2.7X2 Material #4/ :
Nut 25 SCM415H Nut 2& SCM415H
Surface hardness SBLUERREERE HRC58~62 (Thread area) Anti-rust treatment F5$540 18 Anti-rust oil BA$53H Surface hardness 1RLVERREIEE HRC58~62 (Thread area) Anti-rust treatment [5$5408 Anti-rust oil BHEESH
Unit(#£4) :mm
Shaft length Lead accuracy Basic Load Rating
LITHKE SIEEE Total RAnE i - HEATENE N
Unit(#4L) :mm Ball Screw Model Travel Run-out p)l(a:?/ T:)ergge
- - WU HATRS i Travel deviation|Variation| £Bkzh . Dynamic| Static
Shaft Ier:gth Lead gccuracy Basic Lgfid R\atmg L L Ls |Rtx#sosizs SEh HEEIRR ﬁgﬁiﬂ;ﬁ WA eSS
HATHKTE SimE Total . EXTERE N $ 11 c c
Axial | Preload €p 300 a oa
Ball Screw Model Travel Run-out Sl IEROHE
R SATRIS 712 Travel deviation|Variation| £Bkzh iEiEe | FEE Dynamic| Static GNK1510-5.6G0+321LC5Y | 190 | 239 | 254 | 321 £0.023 0.045
Lk L L REBSHERE | BE |, Tl T Nm B RH SESNE GNK1510-5.6G0+421LC5Y | 290 | 339 | 354 | 421 £0.025 0.060
e Vaoo Ca Coa GNK1510-5.6G0+521LC5Y | 440 | 439 | 454 | 521 +0.027 0.075
0.018 ~0.005 - 12000 | 25000
GNK1404-3RRG0O+230LC3Y | 110 | 148|153 | 163 | 230 +0.010 0.030 GNK1510-5.6G0+621LC5Y | 540 | 539 | 554 | 621 +0.030 0.075
GNK1404-3RRG0O+330LC3Y | 210 | 248|253 | 263 | 330 +0.012 0.008 | 0.040 0 0.020~0.070| 5800 11900 GNK1510-5.6G0+721LC5Y | 640 | 639 | 654 | 721 +0.030 0.090
GNK1404-3RRGO+530LC3Y | 410 | 448|453 | 463 | 530 +0.015 0.055 GNK1510-5.6G0+871LC5Y | 740 | 789 | 804 | 871 +0.030 0.120

Note) Please designate end-journal profile with your sketch. 3¥) HlREUIBINN TiE4 & ERFHITIET. Note) Please designate end-journal profile with your sketch. ) him#9BININ DAL S B ETIET.
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Unit(B41) :mm Unit(B41) :mm
Ball Screw Specifications FERASHK Ball Screw Specifications FERARSH
Ballsize $NEKER $3.175 BCD WEHHLER 15.75 Ball size fWERER $3.175 BCD TEHHFLER 21.075
Lead Angle S72f 22°01° Number of thread 12415%%% 2 Lead Angle S12ff 8°35° Number of thread IR %K 1
Thread direction 3B4UAEE Right &HE Shaft root dia ZATHER $12.7 Thread direction 3B4UAEE Right &HE Shaft root dia ZATHHER $17.6
Shaft S55C Shaft 3 S55C
Number of circuit {EIFEX 1.7X2 Material #4/52 : Number of circuit {EIFEX 2.7X1 Material #4/5% :
Nut 2& SCM415H Nut 12& SCM415H
Surface hardness 1BSIENREEE HRC58~62 (Thread area) Anti-rust treatment [A$EA0E Anti-rust oil FA5EH Surface hardness BBLERREEE HRC58~62 (Thread area) Anti-rust treatment 540 E Anti-rust oil B5EEH
Unit(84iz) :mm
Shaft length Lead accuracy Basic Load Rating
YT E SIEEE Total Axial | Preload HEAGENAE N
Ball Screw Model Travel Run-out p)l(alx?/ T:)ergge Unit(841) :mm
RER LA RIS 1552 Travel deviation|Variation| £Bk5) . Dynamic| Static
LSS HE L L Ls |RR=#osizs ST srAE]fs %ﬁ%ﬂiﬁﬁ TR ES L Shaft length Lead accuracy Basic Load Rating
) SATHKE SR Total : BEATERE N
€p Voo Ca Coa Axial | Preload
Ball Screw Model Travel Run-out play | Torque
GNK1520-3G0+321LC5Y | 185 | 236 | 254 | 321 +0.023 0.045 REITRIS 758 Travel deviation|Variation| £Bkzh srialha | TR | Dynamic| Static
GNK1520-3G0+421LC5Y | 285 | 336 | 354 | 421 +0.025 0.060 L L | L |ARBHERE | K 44 T m |BERGE RERsRE
GNK1520-3G0+521LC5Y 415 436 454 521 +0.027 0.075 p€ V' 300 Ca Coa
0.018 ~0.005 - 8000 16000
GNK1520-3G0+621LC5Y 515 536 554 621 +0.030 0.075 GNK2010-2.5RRG0+499LC5Y | 340 399 414 | 499 +0.025 0.060
GNK1520-3G0+721LC5Y 615 636 654 721 +0.030 0.090 GNK2010-2.5RRGO+799LC5Y 640 699 714 | 799 +0.030 0.018 0.090 ~0.005 - 7000 16500
GNK1520-3G0+871LC5Y 725 786 804 871 +0.030 0.120 GNK2010-2.5RRG0O+1099LC5Y | 940 999 | 1014 | 1099 +0.040 0.150
Note) Please designate end-journal profile with your sketch. ) Jhis#9B NN TIE4 S BEEHTIET.

Note) Please designate end-journal profile with your sketch. ) #ABIMNMNLELSBKEITIET.

K3 A1-125 A1-126 K53
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GNK2020 | shat diamzo 20

Lead(&i2)20mm | CH

|
4-96.6 52
) @11 Depth/%6.5 Faching /#7, - Ll
\ M6 [€38) 10
,,,,gﬂ/mmemusm?u o x .
e GEDD 1t —
1 e & [¢]
o c§ table be\ 3 T oL 0x B
< e g — ! M15X10 °\§
;\:\Ro_zmax
RO.2max_~~ 115° 15
L 10156 @ L0
s (Lo e} L Lap [ HLeelE]
XXRETRE Lo L L & -
L3
Unit(&41) :mm
Ball Screw Specifications FERASH
Ballsize fNERETR $3.175 BCD WHHLER 20.075
Lead Angle S12f3 17°03° Number of thread 1B475%%% 1
Thread direction 34UAEE Right AHE Shaftroot dia ZATHHER $17.6
Shaft S55C
Number of circuit fEIFEX 1.8X1 Material /5
Nut $2& SCM415H

Surface hardness SRSEPRERERE

HRC58~62 (Thread area)

Anti-rust treatment F555R0 IR

Anti-rust oil FHEEH

Unit(B4i7) :mm

Shaft length Lead accuracy Basic Load Rating
LATHIKE SERE Total . BEAXRTGENR N
Ball Screw Model Travel Run-out A)l('al %reload
— — _— - play orque . .
RUSTRIE 1712 Travel deviation|Variation| £Bkzh whEiEe | FEE Dynamic| Static
Lo L | L REBEHEEE | Em |, vl
€p V300 Ca Coa
GNK2020-3.6G0+520LC5Y | 365 | 420 | 435 | 520 +0.025 0.075
GNK2020-3.6G0+720LC5Y | 565 620 | 635 | 720 +0.030 0.090
GNK2020-3.6G0+920LC5Y | 765 820 | 835 | 920 +0.040 0.018 0.150 ~0.005 - 5900 11700
GNK2020-3.6G0+1120LC5Y | 965 | 1020 | 1035 | 1120 +0.040 0.150
GNK2020-3.6G0+1320LC5Y | 1165 | 1220 | 1235 | 1320 +0.040 0.190

Note) Please designate end-journal profile with your sketch.

K AL-127
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Y >/ AHREFEIBEALIE

RIRLZHRR

FEATURE OF BALL SCREWS
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@ High precision

With many years of experience in precision machining and production, the ball
screw on the well is in The temperature is grinded, assembled and inspected in the
strictly controlled workshop to ensure the high precision and reliability of the ball
screw on the well.

@ High transmission efficiency

Some transmission efficiency of ball screw is over 90%. The moment it needs It is
only 1/3 orsmaller than the ordinary ball screw. This makes it easy to convert linear
motion into rotational motion. (see Figure 1 and Figure 2)

@ Durability

Fine selection of materials, correct heat treatment and advanced grinding The
technology ensures the long life of the ball screw

@ Axial clearance

The thread groove of the ball screw on the well is Goethe arc groove with axial
clearance Very small to allow the nut to move smoothly. In addition, preloading can
reduce the axial clearance and increase the rigidity of the ball screw.

@ Precision micro feed

The ball screw is in rolling contact, so its starting torque is very small. place
Therefore, unlike the British trapezoidal screw rod, the ball screw rod can even be
inched at low speed for precise micro feed operation.

@ High speed rotation

The upper well ball screw has high transmission efficiency and can rotate at high
speed In this case, the temperature rise is very small.

& Easy to maintain

The ball screw is in rolling contact. Under normal operation conditions, only regular
Add grease to the ground.
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RIRLZATERE

CONSTRUCTION OF BALL SCREWS

REHRLFNRRIE /< 4

& SXERIREIFAAT RETURN-PLATE SYSTEM

SEXERREF SN, BBELRRETRIREHETRERIZREN
i, EEAEEXNMBROEHTERZHNSN. SOREREF
AL, BEETUENESIMENNR. FIRE EREN, IREE
HEIBRRERD LEE LT, WAL EIEEMIRT.

The Return-plate system uses coil-type deflectors incorporated inside the Nut to pick
up the steel Balls and circulate them via the Return-plate channel. This system has the
advantage of allowing the use of a Nut that is smaller in diameter than those employed
in Return-tube systems. In addition, the upward-angle installation of the Return-plate
ensures even smoother rotation.

. Nut (42
Spring deflector ) v Shaft (&4F4h)

(fR¥eE8)

Balls (k)

Return-plate

(ExXEIR)

@ HEREIFATN END-CAP SYSTEM

mENBEAAN, BERMKLELTHMSES ZENEREEITT,
MZETEIWHENEIFSNGE (FE) LNERFIES EAET, B
B RAIAIEIF 5 o
The End-cap system is a recirculating system in which the Balls advance by rolling
through the screw groove between the Nut and the Screw Shaft. The Balls are then

returned via the holes in the Nut and the channels in the recirculating sections of the
End-caps on either end of the Nut.

Shaft (&%) Nut (#26)

Balls (%K)

End-Cap (i)

@ CREMEIFAATN RETURN-TUBE SYSTEM

EREFEFAN, BEEIBNESTHORENTE, HELE
L5 B8 2 BEERH MK L, ERFIRRER, B/ORM
BSUERTEIT 5 2o

In the Return-tube system, Balls rolling between the Nut and the Shaft are picked up
from the screw groove by the end of the Return-tube built into the Nut. Then, they flow
back through the Return-tube to the screw groove.

Shaft (£2+F4h)

Return-tube (EIB& &)
Nut (12 5)

& FEEREIXF AT INTERNAL-DEFLECTOR SYSTEM

FEBER A NERARREMSE )\ T ESIINERKE, EHEREE
LFNEHERE. BRE, WHEAZHHAENEN, THRES
BOMERRNIEFIREDT, SAEBRFREBFCBEHNERETRIE, A
EERREAEHK, #TERRMIER.

The Internal-deflector system employs a lightweight Miniature Ball Screw, which
enables the Nut diameter and length to be reduced to the smallest possible size. The
Balls bear the load while rolling along the screw groove between the Shaft and the Nut.

The Balls are continuously circulated, transferred to the adjacent groove in the screw
via the Internal-deflector channel and then back to the loaded groove area.

Nut (42 6) Shaft (£4F4h)

Balls (AEK)

Internal-deflector (FE42)

@ REBAEIRASTN END-DEFLECTOR SYSTEM

RESRNET AN, BENHEMGETESHBRIMBHIHZRE
2, FEBEEA, ERRNADENBIRNAR. SEXLBIREIF
FIVELE, T4 NESIIME, B—RERTHSENEITF S
The Balls are circulated from End-deflector incorporated inside the Nut or outside the
Nut through the hole in the Nut and the channels in the recirculating sections. Ball Nut

diameter can be smaller than Return-plate system. This is suitable for the middle lead
Ball Screws.

End-deflector (i fR¥%23)

Nut (32 &)

Shaft (&+F4)

Balls (4%k)

& B8RSR THREAD GROOVE PROFILE

TRIRELAT 93 F R 1D INAZ A B AS R SIAN B8 2 SIMAZ A Al B LM AR e 2
B, KGGRIRLITKAFEINN.

Ball screws may have either a circular arc profile, formed of a single arc, or a gothic arc
profile, formed from two arcs. KGG Ball Screws feature a gothic arc profile.

Q ‘

Circular arc groove (E3K) Gothic arc groove (SHEINHZ)

B1-102 K53
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RELHBIEFEE

THE RANGE OF MANUFACTURING FOR BALL SCREWS

A ATRIMERI D, KCGRIKLIMNEF=EEIP4.0~p20mm, UTNABT FEBESFHNLAHNSERRKE. AAKESR
HIRTOR. MERLTHATINS, FIHBEREQR.

The range of manufacturing for KGG Ball Screws is from ¢4.0 to $20mm as Shaft nominal diameter. Maximum limit of overall lengths are shown below.
Maximum limit of overall lengths will vary depending on the Shaft end configuration, materials and KGG series. Please inquire KGG for details.

@ BERGALHIESREKE (£1) Maximum limit of overall lengths for Precision Ball Screws

Unit (Bfi) :mm

AL BHAEFRIRKER, EEIHA AT, Notel) Ifrequired length exceeds the number in table above, please ask KGG representative.

@ BELRBLM (Ct7&Ct10) B4R PRIE Maximum limit of overall lengths for Rolled Ball Screws (Ct7 & Ct10)
Unit (884iI) :mm

AL BHAEFRBKEN, BEARAR. 32) RLARKRLTHRRKEERSFELTRIRE25mmI T 2E8E 5.
Note 1) If required length exceeds the number in table above, please ask KGG representative.
Note 2) Maximum limit of overall length for Rolled Ball Screws includes 25mm of incomplete thread area at both end.

K B1-103
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RIXRLZTHIFIERE

LEAD ACCURACY OF BALL SCREWS

JIS Bl192H#IE, RHLITNSERERE, BN TRIENEHBRLTMBLMEUKENAREHEBIRENIKE, UAAEN T2
SEPEREKERER300mmKE1IE (2rrad) BIREDH,
&C-02. 03, 049FIH T FRBEERHNSMHEFENAE,

Ball Screw lead accuracy conforming to JIS B1192 is specified by the tolerance of actual mean travel error over the Nut effective travel amount, or Screw
Shaft effective length, travel variation and travel variation within arbitrary 300mm, travel variation within arbitrary 1 revolution (2rt rad) over the Screw Shaft
effective length.

Tolerance of each accuracy grades are shown in the Table C-02,03, 04.

EC-01 : BHEBIRELE
Fig. C-01 : Travel deviation diagram

SREERERIRE (lu)
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Travel error
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BamRE N———4 /
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V300
van 300mm

LEEE (o) | BREBRAMSERETIEBERNNHREHE.

WESIE (Phs) | FUNERE LA RAHMSIENERE, WASEHT T ETIMENSIE.
REBEENETE (o) @ FCBRESNEIRE N ERANIBETE.

EBHE (Is) | RRIDESERKESEHRINNEHE,

SirtgmheE (la) @ BXFERLTHMIER ANES SRR EE.

REBE (m) @ RREFBIEMBNEL. RIEBSTMEN TRRLIT AR hENBLE BN KENERE e, Bds ok
REBHE (Im) © FEMBBEBIER L.

REBHEIRE (ep) | SESNBEUEHENLTHMNBLBEUKERNARBHESIEBHEZ E,
BEn (Vu) - I TFRERBHENRRLENEGEHERKIER,

RED (V300) @ AN FRRUEBEMKEPERI00mmIYSEFRE i ER KRR,

BEn (vom) o AN TRAESEMKERERIE (Qnrad) HXRFEHESRARE.

Nominaltravel (lo) : Travelin axial direction when rotated arbitrary number of revolution according to the Nominal lead

Specified Lead (Phs) : Lead given some amount of correction to the Nominal lead in order to compensate the deformation generated due to the
temperature rise or the load.

Travel compensation (c) : Difference between the Specified travel and the Nominal travel within the valid travel.

Specified travel (ls) : Travelin axial direction when rotated arbitrary number of revolution according to the Specified lead.

Actualtravel (la) : Actual travel of Ball Nutin axial direction in respect to an arbitrary angle of rotation of Ball Screw Shaft.

Actual mean travel (Im) : Straight line which represents the tendency of Actual travel. It is obtained by the least square method or a simple and

appropriate approximation method from the curve indicating the Valid travel of Ball Nut.
Tolerance on specified travel (ep) : Difference between the Actual mean travel and the Specified travel corresponding to the Valid travel of Ball Nut or
the Useful travel of Ball Screw Shaft.

Travel variation (Vu) : Maximum width of the Actual travel curve between the two straight lines put in parallel to the Actual mean travel line, that
corresponding to Valid travel of Ball Nut or Useful travel of Ball Screw Shaft.

Travel variation (V300) : Maximum width of the Actual travel curve between the two straight lines put in parallel to the Actual mean travel line, that

corresponding to arbitrary 300mm taken within Useful travel of Ball Screw Shaft.
Travel variation (V2r) : Maximum width of the Actual travel curve between the two straight lines put in parallel to the Actual mean travel line, that
corresponding to arbitrary one revolution (21 rad) within Useful travel of Ball Screw Shaft.
B1-104 KGG
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RC-02 : FEERKRLMI (B : CRY) MARBENEIRE (X EP) fiKkEH (VU) FFRE
Table C-02 : Tolerance on actual mean travel deviation (==ep) and permissible variation of precision Ball Screws (for
positioning :C series)

Unit (B8fi[) :pm

(oI BREN I e ) N G, BN (@ B B @) B B G, B B @]

& C-03 : FFEREKRLAT (R CRYY) §300mm K 1ERYKE (V300) « (Var) 1T FE{E

Table Y-03 : Permissible travel variation V300, V2rt (for positioning : C series)

Unit (B8fiI) :pm

& C-04 : X F300mmEICtHRF! (7. 104%) 893K 5h (V300)
Table Y-04 : Permissible travel variation V300 for Ct serie (s 7,10 grade)

Unit (E4) :um CtR] (TR 100) MREBHEZEH FRRE,
Tolerance on actual mean travel deviation (ep) is calculated as follows.
_ lu lu: BUHEHREE (mm)
52 210 e =E 300 XV yeefultravel (mm)

KGG B1-105
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RIXRLEMHIRREIRE

BALL SCREW RUN-OUT AND LOCATION TOLERANCES

JIS BL192HHLE, RHLMNSIZBERRE, ENTESENSHEN LT MBAHBIKENARENBIRERE, RN FIR
SEEMKEREZI00mmM&LE (2rrad) BYKEH,

#RC-02. 03, 045 T REBEFRNBZFFENAE,
Ball Screw lead accuracy conforming to JIS B1192 is specified by the tolerance of actual mean travel error over the Nut effective travel amount, or Screw
Shaft effective length, travel variation and travel variation within arbitrary 300mm, travel variation within arbitrary 1 revolution (2rt rad) over the Screw Shaft
effective length.
Tolerance of each accuracy grades are shown in the Table C-02, 03, 04.

EC-05 : REERERIES R
Fig. C-05 : Description of Run-out and location tolerances for Ball Screws

//| Table C-11 A

T

Nut / 425

| /| Table C-07 | A | —|/ /[Table C-12~17] Gore-F |

F

/[ Table c-07]E | ] [ —| /| Table c-07] A

— |
A N | il _ _ _ i _ !

e Y H

i )
Brg.journal / & TR / \ Brg.journal / & ST iEE0
Shaft / 444 6]

| | Table C-08 | E '—* L—‘L Table C-09| G ‘—‘L Table C-08| F
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EC-06 : EBkzhEI*ME
Fig. C-06 : Compensation of Radial Run-out

\

| u

Ve |
L1 Balls / $¥%k Lo

& C-07 : X TF LT HMIBSUEERIZ ZEBIMZ I FE TS BBk ED AR AR F L4440 37 {2 2R N Z 4 RERR R+
RAmE Bk
Table C-07 : Radial Run-out of Bearing seat related to the centerline of screw groove and Radial Run-out of journal
diameter related to the Bearing seat

Unit (B2fiI) :um

ENEZHEN, AFRLTHMMA2BHNMN, RLFEHITIMR. IMEHEZEN, REBLTHEKSXRENERES (L1,L2)
BILLE (ZMREC-06) , FIAHEC-28~30THIRC-12~1THLFMBAN 2R AE, REMEE (BRTHN) , AEMERC-OTHHA
%O

This measurement item is affected by Total Run-out of the Screw Shaft, and so it must be corrected as follows. Find the corrected value from the Total
Run-out tolerances given in Tables C-28~30 on page C-12~17 using the ratio of the total Shaft length to the distance between the supporting point and the
measuring poin (t L1,L2) (see Fig. C-06), and add the values obtained to the tolerance given in Table C-07.

i LHEAE (RC-12~17)
EIBEHAOHNE = S SOUEEEE (LisiL)

) Tolerance of total Run-out (Table C-12~17)
Compensation Value of Run-out = X (Liorl2)
Total shaft length

Lin L2 ZRENES8EE (mm)
Distance btw supporting pt & measuring pt (mm)

& C-08 : B FLTMXIERMANXIENIRENESR
Table C-08 : Axial Run-out (Perpendicularity) of Shaft (Bearing) face related to the centerline of the Bearing seat

Unit (B4 :um

K5 B1-107
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& C-09 : M F L MMAN B IR ERENZ=2REANEEE

Table C-09 : Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw Shaft

Unit (1) :pm

% C-10 : AAX TP b2 850 E (R E) N4+ 5 REBE

Table C-10 : Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft

Unit (1) :pm

= C-11 : A F LA AR R BN A E (PERER) NTETE

Table C-11 : Parallelism of rectangular Ball Nut related to the centerline of Screw Shaft

Unit (B8fi[) :pm

B1-108 K35
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= C-12 : &R AL BkEh (CO)
Table C-12 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C0)

R C-14 : MR FEE A EEeBEh (C3)
Table C-14 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C3)

Unit (BBfi) :mm Unit (BfiI) :mm

0.025 0.020 0.020 125 200 0.035 0.035 0.025
0.035 0.025 0.020 0.050 0.040 0.030
- 0.035 0.025 0.060 0.050 0.040
500 630 - 0.050 0.040 500 630 - 0.070 0.055
800 1000 = = 0.065 800 1000 = = 0.095
=& C-13 : P&+ E A M2k (C1) | C-15 © 1T+ 2 A m2BkEh (C5)
Table C-13 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C1) Table C-15 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C5)
Unit (84) :mm Unit (821) :mm

K5 B1-109

0.035

0.030 0.025 0.020 125 200 0.050 0.040 0.040

0.040 0.030 0.025 0.065 0.055 0.045

0.045 0.040 0.030 315 400 0.075 0.065 0.055

500 630 - 0.060 0.045 500 630 - 0.090 0.075
800 1000 - - 0.075 800 1000 - - 0.120

B1-110 KG5
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3+ C-16 : £ LRI FE R A EEBEh (CT)
Table C-16 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C7)

Unit (8i) :mm

= C-17 : MR F AL BkEh (C10)
Table C-17 : Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (C10)

Unit (884I) :mm

) Ct7. Ct10F& BT, R R1RIEIIS B1192-201347:4, RAETFHAKLLH L BEHE (FXR) o
Note) In case of Ct7, Ct10 grade, KGG may use the standard of Total Run-out based on slenderness ratio, which conforms to JIS B1192-2013.

Unit (884iI) :mm

80

4HtL / Slenderness ratio= lu/do

lu : SBOEE A / Useful travel (mm)
do: T4 AFFIMZ / Nominal diametor of Ball Screw (mm)

K@GG Bl-111
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RIRLETREZEIRERNNES Z

MEASURING METHOD OF BALL SCREW RUN-OUT AND LOCATION TOLERANCES

& 18X F LT MIRSUE R X EERIMER F 2 S mEBkED (R C-07)

Radial Run-out of Bearing seat related to the centerline of screw groove (Table C-07)

RVERZZE LT3R, —AFLTHMiEs:, —ORBNEXEMEGINEAEMNTIRIE. NEEWEZIERHHTN280#1T, 1t
b, BEERATARMNEZIEMIMEN, AR TP OFLELITHHITIE,
Place the Ball Screw in identical V-blocks at both Bearing seat. Place the dial gauge perpendicular to the Nut cylindrical surface. Rotate Screw Shaft slowly

and record the dial gauge readings. Measurement should be done at near both ends of threaded part. Some cases, this measurement will be done by both
centerhole support, and directly measured on Bearing seat.

3

& AN FLTIMZIER AN SHREINFZ A REBE) (RC-07)

Radial Run-out of journal dia meter related to the Bearing seat (Table C-07)

FRVAARSZIZLATHFRYG, —AELTIE, —ORENEERBA LRI THRLE,

Place the Ball Screw in identical V-blocks at both Bearing seats. Place the dial gauge perpendicular to the journal cylindrical surface. Rotate the Screw Shaft
slowly and record the dial gauge readings.

@ 1B F LT T 2B LA T IE PR E A EE E (3R C-08)
Axial Run-out (Perpendicularity) of shaft (Bearing) face related to the centerline of the Bearing seat (Table C-08)

AR NROFL B LT, —IABLTihess, —IREUNE K E S EEREN T o R2E,
Support a Screw Shaft at both centers. Place the dial gauge perpendicular to the end face of the journal.Rotate the Screw Shaft slowly and record the dial
gauge readings.

CERPOITR U ERSNAm AR, ERTERMNIEUAPOAANEEHITTINI, EibSBVIZRIEIERRINAmESAEEL

**This method is equivalent to the one, which is supported at both Bearing seats, because Bearing seats are ground related to both centers.

T
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¢ BN TFLITMBENBEREEREIE=REEMNERE (5 C-09)
Axial Run-out (Perpendicularity) of Ball Nut location face related to the centerline of Screw Shaft (Table C-09)

BRNROFLIELIT MM, —fMSBE R, —OREBNEXERESEZRENTORIE,

Support the Ball Screw at both centers. Place the dial gauge perpendicular to the flange face. Rotate the Screw Shaft with Ball Nut slowly and record the dial
gauge readings. Secure the Ball Nut against rotation on the Screw Shaft.

7

]
P,
N

L
<

& 1N F LT LR SN AE R FZ A mEBkE) (R C-10)

Radial Run-out of Ball Nut location diameter related to the centerline of Screw Shaft (Table C-10)

FAVASRZ LT IR S MHENSNEE, —OERERY, —REUNEZMRESINEEN TN RZIE,

Place the Ball Screw on V-blocks at adjacent sides of the Ball Nut. Place the dial gauge perpendicular to the cylindrical surface of Ball Nut. Secure the Screw
Shaft against rotation of Ball Nut. Rotate Ball Nut slowly and record the dial gauge readings.

7

y ||

7

@ LM FE R EEBkE) (R C-12~17)
Total Run-out in radial direction of Screw Shaft related to the centerline of Screw Shaft (Table C-12~17)

BRNROFLERVISRIZLAT MM, —OELTimiest, —OREUNEKEMLTHINEERBESINTEN TR ZE. NEFL
BRNEE, ®EZ#HT,
Place the Ball Screw in identical V-blocks at both Bearing seats, or support the Ball Screw at both centers. Place the dial gauge with measuring shoe at the

several points over the full thread length.Rotate the Screw Shaft slowly and record the dial gauge readings. Maximum value of measurement should be the
Total Run-out.
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MATERIAL AND HEAT TREATMENT, SURFACE HARDNESS

KGGRERZITHIIMAEM B, FIBMEEIIRC-18. 197,
RPBEFESARIIRESTRAMBEEER, BESREAATHRNIIEE.,
Standard material of KGG Ball Screws, Heat treatment
and Surface hardness are shown in table C-18, 19. However, they vary depending on series or model number. Please refer to KGG drawings.

& C-18 | —fiR™= MM BRI, R

Table C-18 : Material, Heat treatment & Surface hardness for regular items

Induction quenching

S55C Y Y HRC 58-62

Carburizing and quenching

SCM415 SBRRRN HRC 58-62

) RPN R E R LTI RE R,

Note) Hardness on table shows surface hardness of thread part.

& C-19 : RFEW= MBI BRAHRS IR, EE

Table C-19 : Material, Heat treatment & Surface hardness for stainless steel items

Quenching and tempering HRC min.55
sus440C YN HRC 551

Quenching and tempering HRC min.55
Sus440C FAL BN HRC 5514 £

) R E N RR LTSN RERE.

Note) Hardness on table shows surface hardness of thread part.
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PERMISSIBLE AXTAL LOAD

BYUREFRAMANEIERTFTLTHMAFGTER, BRIBEARMY, B EEAEIER, IR LT AL EEr,
THEZFEERNY, TIeRBEATMLESZE, HZRVFBRIERLNIEESS R H R EATE A HCoakI R,
[Edhfazh. FRREMITRESEAEAT A TRRE,
Itis recommended that Ball Screw Shafts be used almost exclusively under tension load conditions. However, in some applications, compression loads may
exist, and under such conditions it must be determined that Shaft buckling will not occur.
Also, when the mounting span distance is short, there is a restriction on the permissible tension or compression load and the Basic Static Load Rating Coa
unrelated to mounting.
Buckling load, permissible tension and permissible compression load can be calculated below.

& BN FEHRNITFREEAHNITEAR

Permissible compression load calculation for buckling

nTE - |
P=aX —Q0z N{kgflErfiiazt  (Formula for Qiler)

a: BTLHRE (Safety Factor) 0.5
E: #EIEE (Young’s modulus) 2.08X10°N/mm? (MPa)  {21,200kgf/mm?}
I: B mEmR/INVRELRE (Screw Shaft minimum moment of inertia of area)

|=l d4 mm4
64

d: ZAFHIERR (Screw Shaft Root diameter) mm
L: RE[a#E (Mounting span distance) mm
n: BURFREHRLTFREF EBIRE (Factor for Ball Screw mounting method)

Fi#2-# (Supported—Supported) n=1
EE-# (Fixed—Supported) n=2
EE-EE (Fixed—Fixed) n=4
EE-BH (Fixed—Free) n=1/4

& BN FLATHERN DB BALE. ERE AT REAR

Permissible tension, compression load calculation for Screw Shaft yield stress
P=oXA N{kgf}

o: AN/ (Permissible stress)
A: LIS/ NEEFD (Screw Shaft minimum section area) 98N/mm? (MPa) {10kgf/mm?}

A= T d2 mm?

d: ZFFEHER (Screw Shaft Root diameter) mm

K3 B1-115
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PERMISSIBLE SPEED

LT RETTRRTE T IEde LTV RIREE R, HREARREN RS IERIR, SHLTHT/EET.
tesh, TERBEAMZERE, RURLTHEFTESEEFBRIFIRIREE,
For Screw Shaft rotation, the mounting method determines the established rotation limits. When this value is approached, resonance phenomenon can

occur, and operation becomes impossible. There is also rotation limit which causes damages to recirculating parts. This limit is unrelated to mounting
methods.

& EXNTFIRFRENTFREENITEAR

Permissible speed calculation for critical speed

60\ « E-l'g

=B X—F —————— min{rpm}
21 Y'A‘L4 P

B: L ZRE (Safety Factor) 0.8
E: EKIRE (Young’s modulus) 2.08 X105 N/mm?2 (MPa) {21,200kgf/mm?}
I: £ B mES/IVEMEE (Screw Shaft minimum moment of inertia of area)

| = T d4 mm¢
64
d: ZIFHER (Screw Shaft Root diameter) mm
g EMMZEE (Gravity acceleration) 9.8X10°mm/sec?
v MHEBILLE (Material specific gravity) 7.7X107°N/mm? {7.85X10-%kgf/mm?3}
L: ZZEEE (Mounting span distance) mm
A LIRS/ NVEEFR (Screw Shaft minimum section area)

m
A= sz mm?

A BURFRERLMFRET EBIZREL (Factor for Ball Screw mounting method)

-5 (Supported—Supported) A=T

EZE-%#2 (Fixed—Supported) A=3.927
EE-BEE (Fixed—Fixed) A= 4.730
EZE-BH (Fixed—Free) A= 1875

& AN FREIF BRI IR RE =

Rotation limits for damage on recirculating parts

KXFEX FRIF SR NRIRTDR, —RZIRIBRRLTHNERREInE (LFHATRIMEXFER) KIZELRE, BXFEKGERER
2P ERNHERGLAT, dnBNFRER. KCGREZITRIREIFEHIAIRIRFEE3,500~4,000rpmA R, ZBESRAFERFHRIFEM
8, #EEERRAE,

Generally, regarding critical speed for damage on recirculating parts, limitation is established by dn value, which is multiplied Shaft nominal diameter of

revolution, but dn value cannot be applied to Miniature Ball Screws. For KGG Ball Screws, please consider rotation limits by damage on recirculating parts as
3,500 to 4,000rpm. This value varies depending on operating conditions and environment. Please inquire KGG for details.
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RIXREMHRERR &

BALL SCREW MOUNTING METHODS

RERLATBYBA LI T A MNEIC-20FR. T REFEASHMAN FEMFRAMmAZ. UAAN FInREERNITREE, FIEE
RITSREMFEERN T UE R,

Typical Ball Screw's mounting methods are shown in Fig. C-20. Mounting configuration affects permissible Axial load in relation to buckling, as well as
permissible speed in relation to critical speed. Please refer to below when studying strength and speed.

EC-20 : RERLMTHNERRFZE
Fig. C-20 : Ball Screw mounting methods

L : Buckling load (Fixed—Supported) L : Buckling load (Fixed—Fixed)
Ehfad (BEE—%#) Edhfad (BEx—EE)
Motor / FB#L 4_ Slide / %3} Motor / Ea#l Slide / #a)
Cd— ——
H 1= A
L : Critical speed (Fixed—Supported ) L : Critical speed (Fixed—Free)
IEFERE (EE—%#%) IFFRE (EE—8H)
L : Buckling load (Fixed—Fixed) , /
Tehtad (EE—EE)
Slide / Ba—]
/ 8L T Slide / %) - . Slde /5,
Motor E
H
L : Critical speed (Fixed—Supported) |
leFEE (BE—X#E) L : Buckling load (Fixed—Fixed) /Zghfad (BElE—EE)
L : Critical speed (Fixed—Fixed) /I&Fi&E (EE—EE)
L : Buckling load (Fixed—Fixed)
Eehrad (BE—EE)
Motor / B4l Slid =
Dlde /%) — Slide / %)
| — i JC e
L : Critical speed (Fixed—Fixed) L : Bucklin e — b _
. : g load (Fixed—Free) /[E#htaz (BE—HH)
WAL (e —EE) L : Critical speed (Fixed—Free) /IG&REE (BE—BH)

L : Buckling load (Fixed—Fixed)
EhaE (BE—EE) Slide / #xp

— %&;:F

Motor / B#l

L : Critical speed (Fixed—Free)
IeFEE (BZE—B8H)
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AXTAL PLAY AND PRELOAD

RERLIFNRARIE /< 4

BE, BENRIESRKLTNLTHAES 2 BEEH/NEEER. B, HRBRSRURLT EBMRAHERN, ERHmER

Fshm A EPAF £ UBENTMESRERER, FRER. AEMRXENEIR, RERKLTNEmEIRIR, BRAMIMLTH
FIRFEFEIRETR, EHE “TiE" MAZ%.
For standard Single Nut Ball Screws under normal conditions, a slight Axial play exists between the Screw Shaft and Nut. Consequently, when Axial loads act
on Single Nut Ball Screws, total amount of Axial play and Elastic displacement due to Axial load becomes backlash. In order to prevent this backlash in Ball
Screws, the Axial play can be reduced to a negative value. That is what we cal“l Preload", which is the method of causing Elastic deformation to the Balls
between the Screw Shaft and Nut in advance.

@ HFAEPR  Axial play

KGGRIERLATHIBIRR TS S FH =) BIFRAY VT FEINFRC-21 Fimso
RERLATBEE S RME R S KA S INRC- 22T

Symbol and permissible value for Axial play are shown in Table C-21.
Combination of accuracy grade and symbol are shown in Table C-22.

& C-21 : EIRRTF S MEFREYIFAE
Table C-21 : Symbol and permissible value for Axial play

Unit (884I) :mm

0 (Preloading) 0.002 max. 0.005 max.
0 (fuE) 0.002LAF 0.005L4F

®RC-22 : FBEFHMERFSHAS
Table C-22 : Combination of accuracy grade and Axial play
Unit (i) :mm

C1-0 C1-02 = = =

C3-0 C3-02 C3-05 C3-20 C3-50

- - - C7-20 C7-50

Cl
@5 = = C5-05 C5-20 C5-50

C10 = = = C10-20 C10-50

) BERA ERUSMYA SR, BEEERAE,
Note) When combinations other than the above are requested, please inquire KGG.
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@ TERIZIR  Preload effect

EATE, MXBEILUBMRIRLT MBI, Erm/DBm A5 RNHmAiUEE, Reht.
EIC-23RNEIRAIS R LML (TialfR) FSRRLITNHMAAESRIHREABENTE (BitE) . AIUEY, BIHE,
aEd (MIERE) B E.,
Preload is not only used for removing Axial play, it also has the effect of reducing the amount of Axial displacement due to Axial load, and improving the

Rigidity in Ball Screws. Fig. C-23 shows the difference of the amount of Elastic displacement (theoretical value) regarding Ball Screw with Axial play and Ball
Screw with Preload under the Axial load.

EC-23 : BB FITAEAAS RIS (U5 Hh 2%

Fig. C-23 : Elastic displacement curve comparison between Backlash type and Preload type

Elastic displacement Curve (G#i4{Fsmhik)
£6.0 | | | | |
~ —— Preload type (FA/EZ)
E —— Backlash type (i&fllja]FEE) /
#H 5.0
- /
S 4.0 /
£ /
IS /
£
)
5 3.0 /
L
B0 //
1.0 / // Example ([
/ Shaft : ¢14
Lead : 3mm
0.0 ! !
0 100 200 300 400 500 600 700
Load : fa#; (N)

@ ZLMTFAEE  Proper amount of Preload

FEEROZHAA RN AEMNERE, BREMMES, AT EUTRm:
1) opHsEIE R

2) ERA BELEAMSBEMEERRT

3) RS S

Fitt, MRAJEEIRERRITIESR,

Although the amount of Preload should be determined by the required Rigidity and the permissible amount of backlash, when setting Preload, there are
some concerning issues as follows.

1) Increased Dynamic Drag Torque.

2) Heat generation lowering of positioning accuracy due to the temperature rise.

3) Shortened life.

Therefore, it is advisable to establish the amount of Preload at the lowest possible limits.

K3 B1-119
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@ FEMNFE  Preload methods

ARG —RRBE2MES ZEHENRR (GERR) B9 E57%, BINRETEE, KCCRHLM TN KIEMERKLTINRS, KA
HNBEMAT LT AR EPRIMERTES . Bl “KSWERTAE" %, FIAZEZE, REIMESEAAIERERER, TRFRES
o Hoh, BIERE—E RERRENEE ENFRIMAENAS W) , B% 7T EEE TR,

Generally, a method of Double Nut Preload by inserting a spacer between two Nuts is adopted. KGG Ball Screw adopts I Oversized Ball Preload 1by inserting
Balls slightly bigger than space between Screw Shaft and Nut. As a result, it can eliminate Axial play even with a Single Nut and it is possible to maintain

compact.Moreover, operating performance will never be deteriorated by using spacer Balls (Balls with slightly smaller diameter than those of the oversize
Balls) alternatively with oversize Balls.

ElC-24 : ERAASMERMNTAERS EC-25: [alfFMEk
Fig. C-24 : Preload by oversized Balls Fig. C-25: Spacer Balls

lead/ 5%  Lead/5#2

Nut /%28  Spacer Balls / [@@$R%k
Nut / 428

Z &

)
| ASASASATA

N AA LA AL
‘ 7, {/ g

Screw Shaft / £2#F4g / /

Screw Shaft / £4T4 Oversized Balls / X S¥Ek

& FEMNEIRSE  Preload control

HENEHEERGKLTOTEEMREEE. Hlt, BFF RULTNNERESTAEEE, BIVEZHERE EE. FEDD

HENERREIRESR, SEFRDERE, A7 EEHES GhREMRaSFm0) , MEDEREET—ENZETHITUE, AL, HE%K
HREAZHENTRNY MA2SBEHEFEER, BUEER, 1o, RiE FRhRHRLITHEE) SBEATHHE, HIEER.
It is difficult to control Preload amount by measuring. Therefore, Preload of Ball Screw is controlled by measuring Preload Dynamic Drag Torque, which is
converted from Preload amount. Amount of Preload Dynamic Drag Torque is decided with customers by specification drawing. Preload Dynamic Drag
Torque is measured under specific condition to verify the amount of Axial play is 0. Dynamic Drag Torque installed actual machine will vary depending on
lubricating condition, load condition and so on. Starting torque (Torque for starting Ball Screw) is slightly bigger than Dynamic Drag Torque.

EC-26 : s BN E R
Fig. C-26 : Dynamic Drag Torpue measurement

Torque Measurement example GREEME 7RG

g [H T LLLL T

E 6-0 iStarting Torque (Rz1H%E) |'_

L2

=}

é; 2.0

2 T Ball Nut trave

E 5.0 742 | (m)

-15 -10 50 ) 50 10C 150

2.0
.0

*REFIRA, EPATHEE RSB IRREME K.

*Torque wave in this diagram is exaggerated for explanation.
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3 @ ZITHBINIE  Screw Shaft Rigidity  Ki

e 2 A R RIS

RIGIDITY IN FEED SCREW SYSTEM (1) iEzEN GhENEE—Eme) (827

In case of general mounting (Fixed-Free in axial direction) (Fig. C-27)

ERENMT, ATRSHALTNEURBE. BRAARNME, DI HAZTHASREERNIMEHITRT, Ky AE o 10e

N — = N/um
B LA GBI I AR, r
In precision machinery, to improve positioning accuracy of the feed screws or to increase Rigidity for load, the Rigidity of the entire feed screw system must
be examined. TS 5
Feed screw system Rigidity is as follows. (2) FmERS (EC-28)
In case of Fixed-Fixed mounting in axial direction (Fig. C-28)
1 1 1 1 1 AE-L 3
= + + + N/mm{kgf/mm Ki = X 10° N/um
K K1 K2 K3 Ka fmmikgt/mm r (L-n
\ r=L 28R R AR, RIS TS,
Ko LR REABININE (Total Rigidity of feed screw system) N/mm The max. axial displacement occurs when r = L/2. The formula is as follows.
K1: 22FF3BINItE (Screw Shaft Rigidity) N/mm
K2: S2ERIMIME (NutRigidity) N/mm
K3: Z#EHHAMINIE (Support Bearing Rigidity) N/mm K — 4-A-E x 10° Njum
K4: 12FFNHHAREIBHINIMGE (Nut, Bearing fitting part Rigidity) N/mm L H
N L A 2 FHAY S/ VELETFR (Screw Shaft minimum section area)
@ HELITHAAREBEINGE  Total Rigidity of feed screw system K =
A= L dz2 mm?
K= N/um 4
d: Z3F3HIER (Screw Shaft Root diameter) mm
Fa: # Uit ARGAS NGRS N E: MEIEEZ (Young’s modulus) 2.08 X 10°5N/mm? (MPa){21,200kgf/mm?}
(Axial load applied to feed screw system) l: A EESFIRFHRAYEER (Axial distance between fixed point & Nut center) mm
§ . HAUTHASKHHEEMEE mm L: &E[EEE (Mounting span distance) mm

(Elastic displacement of feed screw system)
Eit, FEihmfEFas| A2 imse it (I EorT R TR,

Accordingly, the amount of Screw Shaft Elastic displacement & due to Axial load Fa is as follows.

5= Fa
K mm
EC-27 : MM EE- B HAY ElC-28 : MimEE R
Fig. C-27 . Fixed-Free in axial direction Fig. C-28 : Fixed-Fixed in axial direction

r =L/2
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€ ZHNIM K2 Nut Rigidity K2

2018 HIERYIIS BL192BAZKIE 7 i &N T E A, KGGHRIBJISHLERITE AT I EIRICERNIM,
Calculation formula of static Rigidity is defined by JIS B1192-4 established in 2018. KGGI will use the formula which is defined by JIS to identify the static
Rigidity.
(1) ERREHE]FRASHINIE
P2 E] PRI IR BRI NI K2 TR E.

(1) Rigidity of Single Nut with backlash
Theoretical static Rigidity (K2) of the Single Nut with backlash is calculated by the formula as follows.

K= far X (3/2) X Fa/& (N/um)

K. : SR RVIRICERNIMYE (Theoretical Nut Rigidity) N/pum
Fa : Him 22, (Axial Load) N
& : Him A HFabt B (I 2 um

(Amount of Elastic displacement at Axial Load Fa)
for : AMEEER (Correction factor) = 0.67

& = X Fa¥3 (um)

C

723X DW¥3X (sina X cosp)s?

K : RIS ZRER (Rigidity characterization factor)

7 AR HEBYRBKEE (Quantity of loaded Ball) ™ (qty.)
Dw : fIERETE (Diameter of Ball) mm
o BBEUEIERARA (Contact angle to the thread groove) E (deg.)
B: BEMA (Lead angle) E (deg.)
C : BatRL ok RSDRE RSB R EX 0.52~0.58

(Coefficient depending on the material, shape and dimension) (0.52~0.58)

BEARTE s H CarI30%mY 3 m 3 /EF Y, IR SR IRICENIEEK2 B RYTR" MM A 3 AEEANTUE 5 71 3 Caly30%AY, P A T &
BITE,
The theoretical static Rigidity K2 of the Nut under an Axial load equivalent to 30% of the Basic Dynamic Load Rating Ca is described in dimension table. For
Axial loads which are not 30% of the Basic Dynamic Load Rating Ca, it can be easily calculated by following formula.

Fa

K2= K X (———— ) ¥ N/um
0.3Ca
K2 : R &RAPRE VIR NIME (Nut Rigidity in dimension table) N/pum
Fa : Bm 52 3] (Axial load) N
Ca : BEARFERNT1E (Basic Dynamic Load Rating) N

(2) FEAAE (ZIEIBRANAE) BN 14 22 02 B 70 F MU VIR IR ICRERN M K2R HIm A B Fa ATAE EFo 89 242 B TR AEEE, AR im
HFamEm, A TR,
(2) Rigidity of preloaded Ball Nut
Theoretical static Rigidity (K2) of the preloaded single Ball Nut will become a fixed value if axial load (Fa) is less than2y2 times of the preload amount (Fp)
regardless of the value of the axial load (Fa), and this will be calculated as follows.

1 113

K= 23/2><?>< Fer N/um

K o RIMESF4E R %R (Rigidity Characterization factor)
B8 FIRAR (See formula stated above)
Fpr : $ESZL (Preload amount)

Ki5(3 B1-123
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FillEa (G EfRo90) BRI E L SREFEEENREMR EZ K.

A, FEFE R LREo

LtEoh, BhA f2 i FailB i FE 2 FpriV R &R, itTBE AR5 IR S IEIC R M EMERE.

In case of Preload type Ball Screws, Rigidity varies depending on the dispersion of Preload Dynamic Drag Torque.
Therefore, please inquire KGG for details.

If the axial load (Fa) will be more than times of the preload amount (Fx), the calculation formula will be the same as the formula for
single Nut Theoretical static Rigidity.

MEINAE Y FEATE s HCakI5% T E A HETFREEEICHNIMEKIBR “RIK" . MEAHS ERFREN, aTATRITE.

The theoretical static Rigidity K> under a Preload equivalent to 5% (10% for Double Nut) of the Basic Dynamic Load Rating Ca is described in dimension table.
For Preload amounts other than the above,please use the following formula.

Koz Ko X (— P ) 15 N/mm
0.05Ca
Ko : RTFRARHIVIRZRIMEE (NutRigidity in dimension table) N/um
For: FAEME, (Preload amount) N
Ca: EAZERNTE (Basic Dynamic Load Rating) N

@ ZiEHFABINIME K3 Support Bearing Rigidity K3

SEEHARNNIMEERMARETEEMS, FHEREEHMARER.

Support Bearing Rigidity varies depending on the type of Bearing and amount of Preload. Please inquire Bearing manufacturers.

@ BEMHMALIEIPAINIME Ka  Nut, Bearing fitting part Rigidity Ka

B LR N AL R EHN R R ERNEMAIRITMS, AQBREEFIE, FREXASNIERIT.

Rigidity of Nut mounting part and Bearing mounting part vary depending on machine structure and design. KGG cannot mention the details but a design of
high Rigidity must be considered.

@ Z1THBV A AIME  Screw Shaft torsion Rigidity

SimisEtt, AERNEMREER), FEEZENY, FTHRTIARL.

For positioning error due to torsion, this error is a relatively small compared to axial displacement. However, if investigation is required, the following
formula may be used for calculation.

32TL 180
6= X X10  deg

nGd* T
0: HHFESERHMA (Torsion angle due to torsion moment) deg
T: /3% (Torsion moment) N-cm
L: BE5ihiEZEEBRIEEE (Distance between Nut & Shaft end support) mm
G: tIZHEE (Modulus of Rigidity) 8.3X 10*N/mm?(MPa)
d: ZFFHHETR (Screw Shaft Root diameter) mm

FEH e A5 R mE (I 2 Satn T AR,

Amount of axial displacement &a due to torsion angle is as follows.

da=rX X10®  mm

360

r: §12 (Lead) mm
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BASIC LOAD RATING AND BASIC RATING LIFE

€ EXRGEDNH B CaSENTESF S
Basic Dynamic Load Rating Ca and Basic Rating Life

RGLNEES®BIE—HERNARRLTEERNZ S TEITH, EFR0%RARKRLITHIRIE S RKRESE R RohEMM S

EHRENRES THEER, ERTEDAHCaRIEMESFH N0 ENHMPAE, ZEUCAITZERTRY, RKLITFNIESFHLI0R
FAZEARTE 1 ECalvE, BT THHEH,
The Basic Rating Life of Ball Screws means the total number of revolutions which 90% of the Ball Screws can endure. Failure is indicated by flaking caused
by rolling fatigue on the surface of grooves or Balls. These figures are valid when a group of the same type Ball Screws are operated individually under the
same conditions. The Basic Dynamic Load Rating Ca is the Axial load for which the Basic Rating Life is 1,000,000 revolutions. These values are listed under Ca
in the dimension tables. Ball Screw's Basic Rating Life L10 can be estimated using Basic Dynamic Load Rating Ca in the following formula.

Lo = (

) 3X10° rev.
f-Fa

T SR AR BB Lion S T REEE B Lo R R EE Fen by, Ah@d U T ARITHE,

Also, in place of the total number of revolutions, the Basic Rating Life can be expressed in hours:L10h or traveled distance:L10d, and these can be calculated
through the following formulas.

1 . Ca: BEAXEERNME (Basic Dynamic Load Rating) N
bon= (g ) Xk B9 (hours) Fa: #IEI5E (xialload) N
N : ¥ (Revolution) min~!
r: S (Lead) mm
f @ AEARE (Load factor)

) XLio km f=1.0~1.2 JLFEELIRsD. FThEHRT
(for almost no vibration, no shock condition)
f=12~15 #HEIRED. HEH
(for slight vibration, shock condition)
f=15~3.0 BEZUREL. AT

(for severe vibration, shock condition)

L =
10d ( 106

—RIERT, ERTFRENMAGHHTERE, HETAXID A, ki, AhEd TXARE PofmiaiFam. FHEENM, ARG

Generally, Axial load on the most machine is not constant and it can be divided into several operating pattern. In this case, Basic Rating Life can be calculated
to figure up average Axial load Fam, average Revolution Nm in the following formula.

Fai®-Ni-ti+Faz2?- N2-ta+Fas?- N3-t3
Fam = ( )y 13 N
Ni1-t1+N2-t2+Ns-t3

Fa1 N1 t1

Fa N2 t Ni-ti+Na-to+Ns-t3 .
Nm = min-

Fas N3 t3 R

Ki3(3 B1-125
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e, Hhim 3 2 BT AR T %HE S E Fam B ANEE TR MR Ho

Also, for Axial loads which vary linearly, the average Axial load Fam can be calculated approximately using the following formula.

Fa min +2-Fa max

Fam =
3
Famin : &/\HEAE (Minimum Axial load) N
Famax: sRRHMAE (Maximum Axial load) N

) R ES T EARLIDBRS RIF. TRYPR AR, BRELNEHRURE A REANAHEH R THTEAR.

Note) As the Basic Rating Life varies due to lubricating conditions, and contaminations, Moment load or Radial load, etc., this should be considered a rough estimate only.

2018FHIERIIIS BLI2ESEME 7 EITEERTEF by R E A H 75 M FE R H. B, NERGRLTFNIEF o it B HLIEA U
NEENHTEAT
Load direction and Preload will be taken into consideration when calculate the Basic Rating Life by JIS B1192-5, which was established in 2018. Therefore,
KGG uses a calculation formula of Basic Rating Life for Miniature Ball Screws that is conformed to JIS B1192-5.

¢ EEHYHRNEHITE

Life calculation considered the Load direction

EARHLRAESFERRMEMRUELENE (BREC29) , FUETEHE N ARKEMROITES D, BR—EMRLERE
(Flaking) HYBSiE)=MMA%EeR. HEARMT,.

Contact point of the Steel Balls changes based on Load direction (see Fig. C-29), therefore it is considered the lifetime when flaking occurred at any contact
points, with calculating the Rating Life at each contact point of the Steel Balls.
The calculating formula is as follows.

L= (L10w ) +L10@ 1) rev.

L'10 : 1=t AMSBMIEY &R &SR (Merged Basic Rating Life of contact point A and B)
L10w : REKEEA S AMIBENTE %80 (Basic Rating Life on contact point A)
L10w : RERER S BMIAYEE %65 (Basic Rating Life on contact point B)

Nut (428) Nut (428

- Load direction

g r5E
Contact point A Contact point B
D GEMEA) (i SB)
Contact point AT_ B
(EMEA) |
Shaft (£2415) Shaft (Z£4T%4)

EC-29 : BH T MBIMBRIEARIRTS
Fig. C-29 : Ball contact condition by load direction
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Life calculation considered the Preload

AHTAERRKR LT ERB RS WK, EXEAHKRET, WHN4R AR A E T EHE NRKERRTES 6, B MR R ERE

(Flaking) B9BY 8] R AR F9 %5 5o

BALL SCREW TECHNICAL DATA  //77///777/777777 777/

Preloaded Ball Screw is filled with oversized Balls, therefore each Steel Ball is contacted at four (4) points between Screw Shaft and Ball Nut. It is considered
the lifetime when flaking occurred at any contact points, with calculating the Rating Life at each contact point.

RS MEKHEINFERT, MERE RS INE C-30FR
o MBI A NKE AT AR (EAHE) Rin.7E
BEIINBABRIREST, FiR A BREMRKSHEE,
The contact point of the Steel Balls is described in Fig. C-30,
when Preload is effective by oversized Balls. The amount of
Elastic displacement is described
schematically by ova (| contact ellipse) . Both contact point
Aand B are evenly contacted under no load from outside.

Contact point B Contact point A
(Ef= B) (B A)
Nut (428)
Shaft(£4T4)

Ve A

EIC-30 : FUEMEARES THYNBIZAIRES
Fig. C-30 : Ball Contact condition under Preload

Fa < 2,2 FufY

Faw = For X(1+ _ F )32

22 X F

Fa : MNEBEAIMSAZEL (Amount of external load)
Faw : 1EFAR FiZft R AMIBYEAMR $2 2] (Axial load applying on contact point A)
Fawe : YEFFiEft = BMIAYIAE A (Axial load applying on contact point B)

For  : FAESAE (Preload)

Fa > 2,2 F.BY

Fa(A) =Fa

) AFIBEY AR S AR

K5(3 B1-127

SMER A EFatE R T =, AR S ARS8 14 (11 75
K, RS BIAYSE M (IS 48/ (BIC-31) o LAY, 1R
FiEM A BRARRIERFZREE IR, TR T
RitHo

BHEHARNERTESSHNERLR, B IHEHE
MEMRRVEES 6.

When external load (Fa) is applied, Elastic displacement
increases at contact point A, and decreases at contact point
B (see Fig. C-31).. In this case, the load at contact pointAand
B can be calculated as below based on the Hertz theory of
Elastic displacement.

By substituted each values into the formula of Basic Rating
Life, Rating Life of each contact point can be calculated.

<:|Fa External load
SR TAEL

Nut (#26)

Shaft(Z4T4#)

Contact point A Contact point B
GEME A (Ff= B)

EC-31 : SMER A HIERRES T RONERIZARINS

Fig. C-31 : Ball contact condition under preload & external load

Incaseof Fa = 2,2 Fy

Fae = Faw-Fa

zZ 2z =

In case of Fa > 2,2 Fx

Fa(B) =0

Note) Load direction of A and B is opposite.

/11111171177177777777 BALL SCREW TECHNICAL DATA RIRL TR AR TR ”

fEAEE LN ERAR A HE, TR SABREES S (L10(A) . L10(B)) , it BH-—E S MMVAEEH .
Using the value calculated by the above formula, calculate the Rating Life at each contact point Aand B (L10 (A), L10 (B)), then merge both value to calculate
the merged Basic Rating Life.

Ca
L10w = (———)3 X 10° rev.
f-Fae)
L100 = (—2—)2 x 10° rev.
f-Fae)

L'o = (L10w 9% + L10@ 199) 109 rey,

) BRI ER, RNt RE RN AR STE S BFprZ ER MR AR EE S,
Note) Asa rough estimation of Basic Rating Life, we consider the Axis load as external load added by preload amount Fpr for some cases.

@ EXEER 1 Coa Basic Static Load Rating Coa

BEARTERSHNHCoaBIETT AR RAN DAV, ENTRAREEAMIRAIKA TR ENF N WIRERRIL/10000894m B 13, %
BEUCoafFE FRIERF. ZEFFEFHNHCoaERTRIWEFHDRSHFZEFREM Q0mintllTF) NAHFEN. LRNKATTEES
BERTAZMER. AT, BOUERNRAIFAREFa maxm]H TR,

The Basic Static Load Rating Coa is the Axial Static load at which the amount of permanent deformation (Ball +Raceway) occurring at the maximum stress
contact point between the Ball and Raceway surfaces is 1/10,000 times the Ball diameter. These values are listed under Coa in the dimension tables. The
Basic Static Load Rating Coa values apply to investigation of stationary state or extremely low Revolution load conditions (less than 10 rpm). However, in
most cases the amount of permanent deformation causes absolutely no problems under the general conditions.

The maximum permissible load Fa max for the screw groove can be found by using the following formula.

Coa
Famax=——N
fs

fs: SR EREN (Static safety factor)
fs=1~2 IE®EIE{TAY (for normal operation)
fs=2~3 HBIREN. HEHEES (forvibration, shock)

@ BEEZRE Hardness coefficient &
Hardness Coefficient (FEEE &%)
1

0.9 \
\
0.8}—WN
S \N
0.6 \\\
fh

M 0.5 .
f=( )1 o \ \\
fo=(—" )51 0.3 \\ \‘
NEN

0.2 =

REEE/NFHRC58 (654 Hv10) BY, EEWNEATENH
HCafEAFEEF L Coatt TAME, BT B T4ME,

For Surface hardness of less than HRC58 (654 Hv10), the Basic Dynamic
Load Rating Ca and the Basic Static Load Rating Coa must be adjusted.
Adjustment is made by the following formula.

Ca'= fh-Ca (N)
Coa'=fw-Coa (N)

Hardness Coefficient: & &%

h, fho : BEREFEK (HE) N | T~
Hardness coefficient 0.1
(See formula above and graph right) 0 [
Ha : £KFEE 60 55 50 45 40 35 30 25 20

(Vickers hardness) ~ Hv10 Surface Hardness: F=mfEE (HRC)
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DRIVING TORQUE

BALL SCREW TECHNICAL DATA  //7///7777/777/77/77/

WL LT RGN TH UK H.

The feed screw system Driving Torque T is expressed according to the following formula.

T=Ti1+To+Ts+T4 N-m

T1: MRFHERIHAEE (Acceleration Torque) N-m
T2: fAFHAE (Load Torque) N-m
T3: FAUESHHAKE (Preload Dynamic Drag Torque) N-m
T4: HAMHAE (Additional Torque) N-m
EE BN R E SHA LT RAEFERVHRE,
T1~T3m TR,
When Motor selection, the feed screw system Driving Torque is needed.
T1 ~ T3 can be calculated by the following formula
@ IE=ERHIE  Acceleration Torque T
Ti=a-l N-m
21N
a= rad/sec?
60-t
I=Iw-A%ls- A2+IaA%+ls kg m?
r
Iw=mwX ( > kg-m?
m
d2
I[s=msX( ) kg-m?
ms=T11( PXLXy kg
a : FAINEE (Angular acceleration) rad/sec?
I MM (Inertia moment) kg-m?2
Iw : BRI ERIRMRE (nertia moment of moving object by Motor axial conversion) kg-m?
Is @ £AF3HRYIRMERE (Inertia moment of Screw Shaft) kg-m?
In : M SR ERIRERE (Inertia moment of gears on screw side) kg-m?
ls @ EEHVMATSHEMBMERE (nertia moment of gears on motor side) kg-m?
mw: BEIHIBE (Mass of moving object) kg
ms © ZFFHBRE (Mass of Screw Shaft) kg
ro: S8 (Lead) m
d : ZiF4h9MZE (Screw Shaft diameter) m
L @ £23F3E (Ball Screw length) m
Yy : ELE (Specific gravity) 7,850kg/m?
A JBEREL (Reduction ratio)
N : EBAEEER (Motor speed) min-t
t : HOBRBYIE] (Acceleration time) sec

K3 B1-129

& 1 FH%E Load Torque

> S = T 0@ 3 MU

Motor / B4l

@ FAEEHHE  Preload Dyna

L1007 77777777 BALL SCREW TECHNICAL DATA

T2

p-r-A (F+rmw

T.= X103 = r-AX10% N-m

21N 21N
: HimE (Axial load) N
1 A% (Load) N
. BEIYEE (Weight of moving object) kg
: ENINEE (Gravity acceleraration) =9.8X103 mm/sec2
;1 (Lead) mm

: IBTHEEER AL (Sliding surface friction coefficient)
: ®E (Efficiency) 0.9
: BERLE (Reduction ratio)

Moving Object / %z

%

/
Table / T1E& / -F
C | |
¥
W
o L
mic Drag Torque T3
Fa-r
T3= 0.05X (tan B)%5 = X103 N-m
2m
: $12A (Lead angle) deg
: FEAE (Preload) N
: 512 (Lead) mm

@ Hfthif%E Additional Torque Ta

8 AR LGN = A BHAR, (FIANSZIE A A B AR Ko ET B RhfE ™ A BUHAE

Described as Torque which occurs in addition to those listed above. For example, support Bearing friction Torque, oil seal resistance Torque, etc.

T FRTRALIE /< 4
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RUST PREVENTION AND LUBRICATION

& 55520 Rust prevention

KGGRERLITUKHER AR, RHEEMTER. FRMEAFEGHNENIEEREERS, FRKEERIChiE. REFFHER, B8
R AREREE, EXKIERNARES BLTER, iR

A) KGGRHERMBAEMMETFRHEILEE, HAAZIDAMEE. A, MRTAEBHFEHRS TERER, TRaFRELTEH. SH
HREZR, RELAREFRL,

KGG Ball Screws are applied anti-rust oil when shipping in case of no specific instruction. This oil should be removed before use. Wash Ball Screws with
cleaned Kerosine and apply lubrican (t Grease or Oil) on Ball Screws. As customer's request, specified Grease or Oil can be applied, but it should be noted
that they are not suitable for long term storage purpose and rust might occur.

Note) Anti-rust oil is focused on anti-rust performance and it does not have lubricating function.Therefore, when using Ball Screws with anti-rust oil coating,
the problems such as shortened Life, increase of Torque and abnormal heat generation occurs.

€38 Lubrication

ERIRIRATRY, BAUREKIDBT. BN EMARTANBRLITEAEHRFOE. REEETN NG EERMSHOAE. TN
HETRE, URRERMSENEE TR RELTNEBARD A HEDBIHEE. ERHEEN, —RENVERESEMIE, £/
TR, BIVEERAISO VG32~68 (BFH) o Itsh, RIBABEFDBTBIEEEE, $HIEHEURTRLMT, NN E TS5 A%
TARETRIE N NATEE IR RKLTIERIER,

R, RIEMAFEEEEIKGCREHE. AT EEFRFIENREEMN, &BMSG  Nol (BELS) Wmis;, BFeE. —&AE
B, &HGHY No.2 (TAE 25) Jhis. ¥HEESRERECIOINN “HELRKALFETRMAE" -

In Ball Screw use, lubricant should be required. If lubricant is not applied with, the problem such as increase of Torque and shortened Life occurs. Applying
lubricant can minimize temperature increases, decline of mechanical efficiency due to friction, and deterioration of accuracy caused by wear.Ball Screw
lubrication is divided into Greasing and Oiling. A regular lithium-soap-based Grease and 1SO VG32-68 Oi (lturbine Oil #1 to #3) are recommended.It is highly
important to choose lubricant depending on customer's usage. Especially in case of Miniature Ball Screws, malfunction such as increase of Torque are
caused by the stir resistance.

KGG original Greases which maintains Ball Screw's smooth movement and have high lubricating performance are prepared. MSG No.1 is appropriate for high
smooth requirement and high positioning usage (consistency 1). GHY No.2 is suitable for high speed and general usage (consistency 2). Please refer to
catalogue page C101MOriginal Grease for Miniature Ball Screws..

—MRREEAF M THEBFIRA

Recommended lubricants for normal operating conditions

Lithium-based Grease KGG original Grease GHY No.2
FRECHAS KGGIR%HAE GHY No.2
Sliding surface Oil or turbine Oil Super Multi 68
JETIEHEE T Super Multi68

K3 B1-131
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& &M+ FE  Inspection and replenishment
BRHAEDBN, ABWKENENEG2~31A, FANDENASIRLIAE, BN, BT HERELMS, HIRERENH, TEMH
HAERY, BEREBFEIANHEZBHVHAE.

Grease inspection should be performed once every two to three months, and Qil inspection should be performed approximately weekly. Check the Oil or
Grease amount and contamination at each inspection and replenish if needed. When re-greasing, the old or discolored one should be wiped off as much as
you can.

TEIE IR TS h TSR ()8R

Inspection and replenishment Interval of lubricant

Replenish at each inspection,

Weekly Oil level, contamination depending on tank capacity
=1 [F] the = N = N =
SR A 5 RIEHREE, TOREBHERIT
. Contamination, Replenish annually or as necessary,
Evgrﬁylz_t;;ﬁqrén ;i‘?jﬂ'tﬁ'a"y swarf contamination depending on Inspection results
By ! IEY. TIBRURANE BESIFHRE—R, BURELEEREEMT

Set a rule for replenishment as necessary,

Daily before operation Oil suface check d .
= e s e epending on amount of wear.
SATLH HEEE IRIBHFEE.E LA,

& EEBIER T B () Grease-up Procedure (Example)
1) IERBIER, BRESKRFE, VEEBFRIRRLIT,
Itis desirable to wear rubber gloves, not to handle Ball Screw by bear hand.
2) FRTAM (EEFEERAS) BELTH ENENTEIDEIE. B3RS, ReeBRERBEEBR8nsiEEE.
Wipe off discolored Grease on the Screw Shaft by using cloth or paper exclusive for wiping Grease or oil (e.g.: Kim Wipes by Kimberly-Clark Corp.) .Move
the Ball Nut to wipe off remaining Grease inside the Ball Nut as much as possible.

3) KGGRLKULMAITAEREIHETL. Alt, ERHBERBEN LT, FEATARNRNMESRTE, BRTLTHLIRK. B
FEEIHTL, BEERIHFLENFTDBAS.
Thereis no oil hole on the flange for KGG Ball Screws as standard design, apply Grease entirely throughout the Screw Shaft. Please use the brush exclusive
for applying Grease, or apply directly to the Screw Shaft by hand with wearing rubber gloves. If the Ball Nut has an oil hole, utilize it to fill in the new
Grease.

4) EERLITH EBRE, EERFERIIMNEOWREKDERE, RORCESTEBIIZNR, #HITHREMNES, BREERETHIRA
ZRABE.
In order to apply Grease entirely on the Screw Shaft, move the Ball Nut over full travel manually, or install in the device and do running-in.Remove any
remaining Grease on either end of the Screw Shaft.
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DUST PREVENTION

RURAFNIZERNNERBNREYHZY), FTESSECIRER. BOUERMG. NERENMBEIFABRAE, MMERKRLTLETLE.
ROBEBE ERBRELE, BICREUTHFRIFSMNEEESEH LI, UBRLTIIMNE,
In Ball Screws, if dust or other contaminations intrude into the Ball Nut, wear is accelerated, the screw groove will be damaged, circulation will be obstructed

due to Ball fracture, damage of recirculation parts and so on.Eventually, the Ball Screws will cease to function. Where the possibility of dust or other
contaminant exists, the screw thread section cannot be left exposed, and dust prevention measure such as a bellows or Telescopic pipe must be taken.

Bellows Telescopic pipe
AEIRIFE 1 HEEE

—

M@ _,_ﬁ%
?m] o771

EC-32: BRIFEMHEEE
Fig. C-32 : Bellows & Telescopic pipe

KGGRHLM TN KIEMBERK LTI R, BEWNELRT. Alt, BRPNMANESHAFNEEHNIRT. FR2EHN, BEAX
NE, BERTAUREARETHMAESL, HiEIE, I, FLEUSTRRERH, BiFiRk.

KGG Ball Screws are concentrated on compact design for a feature of Miniature Ball Screw. Therefore, all models in the catalogue are the dimension without
seals. Please inquire KGG if seals are required. Please note that Nut dimension may change due to seal installation. Some models cannot install the seals.

K3 B1-133
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SURFACE TREATMENT

HFAHEEN, NATPNARRLITLERELIE, AATNBERAVEURERRRMENTE, FEHMRELIEN, FEHR
NG
Surface treatment can be possible for the purpose of rust prevention. Very Low temp. Black Chrome treatment (BCr) is KGG standard surface
treatment for the purpose of rust prevention. Please inquire KGG if other surface treatments are needed.

©® KGGEBMIFRHLIANFR  Feature of KGG Ball Screws with Black Chrome (BCr) coating

REE (2~3um) , AIRERATH.

EEERNIFEET, RENEED—, FamRHRLTNEERFIT,
BETERERYE, BENEMNHTET.

EMILFRE (MIL-DTL-14538D) AIABIRME LIRS,

-RREBIFEN, J—HHTRAMERE.

-Due to thin film thickness (2~3um) , mating part can be applicable with BCr.

- Due to strict production management,film thickness can be treated equally and smoothness is kept.
-High anti-rust ability is possible.

-The surface treatment is officially authorized by MIL standard (MIL-DTL-14538D)

-To improve sliding characteristics, BCr+fluorine resin coating is also available.

RAC-33: RTERBLER
PhotoC-33 : Very Low temp. Black Chrome coating

@ 5EERE/IAIEEIE  Examination data of anti-rust ability
RIBERKIRE IR, EAREREHTTHA TR DITMEE RN TR,

Based on the salt spray corrosion test (JIS Z2371) , anti-rust ability has been evaluated, as follows.

-FREIRAE / Standard test piece © 7T0mm X 150mm X 1mm (SPCC#4/ material=SPCC)

#48 / Data : FHKIREZIRNI024/ Y FRVIMNIAIENFCERTELER BUEE), Biiism™E)
Evaluated by appearance and rating number method
after 24 hours of salt spray corrosion test. (The less number, the more corrosion)

Sample A Sample B Sample C
A B HEEC

@ ROHSIESHIFEM  About RoHS compliance
KGG R IBEHIRBKRLMTIICr £/ T ROHSIELSHENEHE, T2 ERoHSIES,

The Cr+¢ amount of KGG Black Chrome (BCr) coatingis less value than the based on RoHS regulation.
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RIRLZTSWRIERNITE RG]

CALCULATION EXAMPLE OF CHARACTERISTIC FOR BALL SCREWS

KGGRIRLFTHEFRAMIRIEIENM R, EASHANEFINRE, T RIEEEETHT, MBEFIFIFRRE. 1, XA
—RRHEF BRI,
WIRF C-34F7R, H KESRIRHKLTSRAMARIE. IEFE, WiRMEELERER (RAC35)

KGG Ball Screws are manufactured from rigidly selected materials in our temperature controlled factory. They are manufactured using the latest production
equipment, with consistent quality control supervision ranging from the production process to inspection and shipping.

Certificate of inspection, Photo C-34, will be attached with the Ball Screws which pass shipping inspection. Inspection report can be handed in as customer's
request shown in Photo C-35.

KB 7 i B W

EReR: (G WY
MBS GGobo)-7HR/0IC3

==

{1y e
3. 4.V

S

Nippon Kgg CO.,LTD Nippon Kgg CO.,LTD
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2018EFHIERYIIS BlI2ESHME ¥ EIHHEATE SN ERAHABMAEAS. BAit, NERERLFNTESHITEEERU
R EERITEAR,
Calculation example of characteristic for Ball Screws are mentioned as follows. Each calculation example is modeled so that there is a case which is
unrealistic.

B 1: 23S Pick&Place
Example 1: Vertical Pick&Place

RIRLATH B SHIER RN
Ball Screw model and operating condition

Motor / &l Operating pattern (J&{TJEJHAZ &)
Up (£
P [
Speed
Up&Down Mass / THREE GRE) 5 7

(£ —10kg

4 8
1 —
3 Time
(RiED)
2
Down (T~B&)
lcycle (1FE#3)=0.8sec N

B T A WERIEMRS | L A E A IR IEALRTS
Downward load & Upward load &
Ball contact condition Ball contact condition

EIC-37 : AR5 AW HIEALIRT
Fig. C-37 : Load direction and Ball Contact condition

I F RIS AR, TEEGE B EAEA B (REKEMR) . ABFI LB T HIE, M LA & AHSANMEKEMRSMEC-3TFR.
Load direction (Ball contact point) should be considered in calculation of lifetime for Vertical axis application. Load direction is defined as plus for
downward, and as minus for upward. The status of Ball contact point is indicated in Fig. C-37.
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1) RIEAPLE (17530 HEAEFG
RS NEMEIT A AREMSF

1) Calculation of Load condition from Operating pattern

RIRALTHNEERASE Ball Screw spec. Load condition of each operating pattern which is numbered is as follows.

HE=¢p10mm
S#E=10mm
BEAREE SN H Ca=3,300N
RERZ2HT 2 =180mm
HmENEIPR =20um AR

Shaft dia.=¢$p10mm
Lead=10mm

Dynamic Capacity Ca=3,300N
Total length=180mm

Axial play=20um or less

BITE NG
REIRE =0.4m/sec
**SF210mmAt2,400 min~?
DNRERBY[E]=0.05sec
“*EF1357
FiRBYE]=0.1sec
“*EH26
S 1EBYE]=0.2sec
“*EFh48
1AH#A=0.8sec

Operating Pattern
Max Speed=0.4m/sec
** 2,400 min—! because of Lead 10mm
Acceleration & Deceleration time=0.02sec
*DEG®@ in diagram above
Constant speed time=0.2sec
**@® in diagram above
Halt time=0.1sec
**@(® in diagram above
Cycle time=0.68sec

BEXRGELSGHNITE

Calculation of Basic Rating Life

BEARTESGFRUTIBRITHESH.

Basic Rating Life is calculated in the following procedure.

EMEITAEATH EMEITHARTH
AEFHRITE REFHNITE
Calculation of Load » Calculation of Speed
condition for each condition for each
operating pattern. operating pattern.

» Calculation of Equivalent load, Equivalent

BRESE (REEMR) BENAEL
ENHRENITE

revolution in each Load
direction (Ball contact point) .

ZRFILHEIN S50
pitE

with taking halt time into
consideration.

MEAEARE CREFEMR) HHES
_ . e HMANIESFHBITE . ic Rating Li
Calculation of total Life . . R Calculation of Basic Rating Life
Calculation of merged Basic Rating Life in

each Load direction (Ball contact point) .

FESRITE

for each Load direction (Ball
contact point) .

EnEAR (REHERR) B

K3 B1-137

TR

O TBEINE
Fa: = mg — ma = 10 X 9.807 — 10 X 20 = —101.9
(N)
O TFFER
Fa.=mg =10 X 9.807 = 98.1 (N)
O TRERE
Fa: = mg + ma = 10 X 9.807 + 10 X 20 = 298.1 (N)
@f21k
Fa: =20
®_ LFnE
Fas = mg + ma = 10 X 9.807 + 10 X 20 = 298.1 (N)
®_LFER
Fas = mg =10 X 9.807 = 98.1 (N)
@ _LFRE
Far =mg— ma = 10 X 9.807 — 10 X 20 = — 101.9
(N)
®fFLk
Fa8 =0

A,

m : Ba¥BiE = 10 kg

g BEAINRE = 9.807 m/sec?

a : INRE
IXF)0.4m/secRIBIINERE

a = 0.4/0.02 = 20 m/sec?

2) RIEFMLE (BTAR) HERERM
TRSHEMSTANNRERS (FRFMH) TTx.

E£EE (@0 ©)

0.4m/sec = 400 X 60 mm/min = 24,000mm/min
= 2,400 min! (8F210mmEY)

MMEERE (D, @ G, @) :

IR FIYFEER92,400/2 = 1,200 mint

(MDown & Acceleration

Fai=mg— ma =10 X 9.807 — 10 X 20 = — 101.9 (N)
@Down & Constant speed area

Fa: = mg =10 X 9.807 = 98.1 (N)
(®Down & Deceleration

Fa:= mg+ ma = 10 X 9.807 + 10 X 20 = 298.1 (N)
@®Halt

Fa4 =0
®Up & Acceleration

Fas = mg + ma = 10 X 9.807 + 10 X 20 =298.1 (N)
®Up & Constant speed area

Fas = mg = 10 X 9.807 = 98.1 (N)
@Up & Deceleration

Far= mg — ma = 10 X 9.807 — 10X20 = — 101.9 (N)
®Halt

Fas=10

Here,
m : Mass = 10 kg
g : Gravity Acceleration = 9.807 m/sec?
a : Acceleration
Acceleration up to 0.4m/sec
a = 0.4/0.02=20 m/sec?

2) Calculation of Speed condition from Operating pattern

Speed condition (Revolution condition) of each operating pattern which

is numbered is as follows.

Constant speed area (@. ®) ;

0.4m/sec = 400 X 60 mm/min = 24,000mm/min

= 2,400 mint (Lead 10mm)

Acceleration and deceleration area (D, ®. ®. @) ;
as an average revolution above, 2,400/2 = 1,200 min‘
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EMEITAR THARFHIRESRG GREN) NItEEROTRAT.

Calculation result of the load condition and speed condition (revolution) for each operating patterns are as below.

BALL SCREW TECHNICAL DATA

Yz

AHFMHF, + (B) ARTHaHE, — () ARLHaz.

plus (+) indicates downward load and minus (—) indicates upward load.

3) ARHEZAESR (RERERR) NENRE. SNEE

Calculation of Equivalent load, Equivalent revolution for in each Load direction (Ball contact poin)

HEHEETAATERMAEMARE, TASNTESAHEAE (RHEREMS) HWENRH. ENEE. ENRE. SNERNIT

BIEASLC-125TTITE AR,

As we could calculate the applying load and direction in each operating pattern, now we calculate the Equivalent load and Equivalent revolution for each Load

direction. Calculation formula shown in page C1-125 will be used for calculating Equivalent load and Equivalent revolution.

Fai®-Ni-ti+Fa?-No-ta+Fas® - Ns- ts +

+Fai®-Ni--

Fam =(

Nieti +Noeto+ Ns ot +..... + Ni-ti

Nieti +Noeto + N3 o ts +... + Ni - ti

Nm =(

tt+t+t+

min!

EHBAE (REEMS) HETEGRESAENENAE. SNEENTEERNTRAT.

Now calculation table should be re-arranged as below by load direction, and Equivalent load and Equivalent evolution in each load direction are as follows.

N

0.1

Fam (d)
=129.3

Nm (d)
=2,290.9

Fam (u)
=101.9

Nm (u)
=1,200

Working duration (3£17) : 0.48sec
: 0.2sec
: 0.68sec

Halt time ({£1b)
1 cycle (1EH1)
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4) HEEHHFHR(RFERS)NIES o ER
Calculation of Basic Rating Life for each Load direction (Ball contact point)
FRERHEAR (RHREMS) HENGRH. SHMEE, TERTHRE. BLARNTES®.
Then calculate the Basic Rating Life for downward load, upward load by using the value of Equivalent load, Equivalent revolution in each load directi
(Ballcontact point) .

[ETHAZ] [Downward load]
HFEMaFFam (d) MEMEENM (d) RAFEC-1255THEGITEARS, ABHUTER.

Substitute the Equivalment Load Fam (d) and Revolution Nm (d) in the following formula in page C1-125.

Ca 10°

L10h (d) = ( X ( )? = 69,991 /)t (hours)
f+Fam (d) 60+ Nm (d

Her, RIEEABMESFHHCa = 3,300N. AHREf=1.2,
Here, Basic Dynamic Load Rating Ca = 3,300N, Load factor f = 1.2.

[mLEfZEH] [Upwardload]
LAt RN ARITE.

Calculate the upward load as same method as above.

Ca 10°

L10h (u) = ( PBX( 3 = 272,988 /At (hours)
feFam (d) 60 - Nm (d

5) EBEHHAR (REERR) NIESREHMRHTESD

Calculation of merged Basic Rating Life in each Load direction (Ball contact point)

EASC-1260TAR, THREAHARE (R¥EEMS) WHESEGLION (d) . L10h (u) ARMAEESR.
Calculate the merged Basic Rating Life by combining the Basic Rating Life of each Load direction (L10h (d) ,L10h (u) ) ,with the calculation formula
of page C1-126.

L'10h = (L10h (d) 99 4+ L10h (u) 199) -10/9 = 58 504 /\if (hours)

6) EEFLLNENEEHIITE

Calculation of total Life with taking halt time into consideration

ERHERAREITHENTEER, TEHEEFGEFEZR1 AR PHIEERE.

Above calculation is only for the working duration, therefore calculate the total Life with taking halt time in each cycle into consideration.

L"10h = L'10h X (EHAtE cycle time) / (3&{TEFE working duration) = 58,504 X (0.68/0.48) = 82,881 /st (hours)
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B LT RARIBHENITE
Calculation of Driving Torque for feed screw system

RIBHECL-129TUIT EH L LT RAMNEEHIE, XEEFRBYNEREE, ERTHIFIEFREISOVRIKLIT, AU ETEE
o AMRITEIMTARE T, GHEHAET,

Calculate Driving Torque for Linear Motion system according to page C1-129. It is important for motor selection. In the above case, due to backlash type Ball

B2 A NEZE R

Example2:Horizontal Small lathe

RERATH B SHMERSMT
Ball Screw model and operating condition
Screw, Preload Dynamic Drag Torque does not occur. Therefore, calculate acceleration Torque T1 and Load Torque T2.

Operating pattern (GE{TREIHAZE)

T=Ti+To+T3+Ts N-m

L : Critical speed (Fixed—Supported) . .
EEEE (BE—xiE) Speed Max speed (H&iE[E) =1,500min*
Ti: IERF=4ERIHE (Acceleration Torque) N-m | g f::ff’fr; @ ® Load (1% Fa=200N
T2: TAEHHEE (Load Torque) N-m Motor/E#l FIL]X;%d SUPEpg;e et Sged GEED =60min*  ——
Ts: FESHHH%E (Preload Dynamic Drag Torque) N-m ﬂi]j ] @ ® (BefiED)
Ta: EHAthH%E (Additional Torque) N-m ] @ @ ©
= — — Backward
H i (&)
1) DNERFAFETHYITE (Calculation of acceleration Torque T1)
0.5sec
— Forward (iEM) 0.2sec 3.0sec 1.0sec| 3.3sec 0.5sec
N=asi=a (wtls) N-m L Buckling load (Fixed—Fixéd) «— Backward (&) 0.2sec 7.5sec 0.2sec 0.2sec
Edhfad (BE—BE)
a: HE (Angul lerati rad/sec? L .
I ,Eii?;n:rt?ag;j):;;era or ke /mz (Plus) + Load direction — (Minus)
.1 N — _—
) + BHARE — (R
Iw: BRI EBTIHIEERIIRMEE (Inertia moment of moving object by motor axial conversion) kg-m? () L (5)
Is: Z2AFEMAYIRIERE (Inertia moment of Screw Shaft) kg-m?
lw=mwX (r/2m)>=2.53X107>  kg-m? :
FE (Preload): Fer FE (Preload): Fer
mw: BEIHIBRE (Mass of moving object) =10kg -
r. REHZLHZFE (Ball Screw Lead) =0.01m
=msX (d2/8)= 2 X L X =0. X 10-5 . Contact point B Contact point A
Is=msX(d?/8)=(d/2)>my X L X(d/8)=0.139 X 10 kg-m2 ke G
el . 7S
ms: ZZFFHBRE (Mass of Screw Shaft) kg CC3§8" %ﬁﬁ%{j*usmﬁft@'ﬁ"‘dlg | Comtact onint
Y Z2FFHELEE (Specific gravity of Screw Shaft) =7,850kg/m? 1g%-3¢ - Uperating condition and Bafl Lontact poin
d: £FFH#IMR (Shaftdia) =0.01m
L: ZFF4KE (Shaftlength) =0.18m
B TERASY Ball Screw spec.
HWE=012mm Shaft dia. = $p12mm
= — 2
a=(2mN)/60t=12,566.4 rad/sec =i2-omm Lead = 2mm

N: &EIRE (Maxspeed) = 2,400min!
t: DNIEATE] (Acceleration time) =0.02sec

T1=12,566.4X(2.53+0.139) X 1075=0.335N-m
2) TAEFETHIITE (Calculation of Load Torque Ta)
T2=mgr/ (2rn)=0.173N-m
m: Eh¥IBRE (Mass of moving object) =10kg
g: EIMERE (Gravity Acceleration) =9.807m/sec?

r: REKZITSFE (Ball Screw Lead) =0.01m
n: RERZLIFREE (Ball Screw efficiency) =0.9

3) HALFRSZEHABRTHIHTE
RIEL LTS, EFEEEMAS LB, RRLTMASHENEEN TFAT.

Calculation of Driving Torque T for feed screw system
In case without consideration of Torque by support Bearings, Driving Torque of Ball Screw is as follows.

T=T1+T2=0.134N-m+0.173N-m=0.307N-m

K3 B1-141

L FHIRR d=¢10.6mm
EARSERN A E Ca=1,900N
ZE[EEEL=400mm
HmEEPR=0pumLT

#Bah¥ g m = 10kg
TETNEER AR 1=0.05
FESRAE Fpr = 95N (CaXx5%)

Shaft Root dia.d = $10.6mm

Dynamic Capacity Ca =1,900N

Mounting span L = 400mm

Axial play = Opm or less

Mass of moving object m = 10kg

Sliding surface friction coefficient u = 0.05
Preload Fpr = 95N (CaX5%)

BITEN
BeiRE=50mm/sec
**2322mm#At1,500 min-1
AHLE . SBRLEE
O@HE = 0.2sec
Q@EMEE = 3.0sec
®@RIE = 0.2sec
@@©1fE1E = 2.0sec (&it)
®IHEIRTE = 7.5sec
®REEE = 3.3sec
1HIFESIFa = 200N
IEIEHERE = 2mm/sec
** 232 2mmAT60min-1

Operating Pattern

Max Speed = 50mm/sec

** 1,500 min—1 because of Lead 2mm
Operating pattern : see diagram above
M@ Acceleration = 0.2sec

@Constant speed (forward) = 3.0sec
(3©®Deceleration = 0.2sec

@®9halt = 2.0sec (total)

®Turning time = 7.5sec

®Constant speed (backward) = 3.3sec
Load Fa = 200N

Cutting speed = 2mm/sec

**60min-1 due to 2 mm lead
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FRME A ENITE
Calculation of permissible Axial load

1) Zphf IR
IRHEECL- 115 E AR T B E/ A 2.
Study of Buckling load

Calculate Buckling load according to the following formula in page C1-115.

BLL2HHa=05

RS E=2.08X105N/mm? (MPa)
[ d=10.6mm
BEE—EENRERK n=4

Z3EE)IE L=400mmfN_ER

P =15,900N

ZETATFERRE, FHLEERR,
It is more than maximum Load so that there is no problem.

2) AN TFEARN B9V A S H BRI
CL-115miHt EARITE,

Study of permissible Load for yield stress

Calculate permissible Load for yield stress based on the formula in page C1-115.

p=axXA N

BiFANI0=98N/mm?2 (MPa)
K2 d=10.6mmfEN L=

P=8,650 N

ZETATERAE, FAEERR,
It is more than maximum Load so that there is no problem.

K B1-143
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b
= d* mm*
64

Substitute safety factor a=0.5

Young's modulus E=2.08 X 10°N/mm? (MPa)

Root diameter d=10.6mm

Fixed—Fixed mounting factor n=4

mounting span distance L=400mm in formula above

i
A= d? mm?

Substitute permissible stress c=98N/mm?(MPa)
Root diameter d=10.6mm in the formula above

JIIII110110077777777 BALL SCREW TECHNICAL DATA RERLTRFEABIE <

FREERITTE
Calculation of permissible Revolution

Cl-116TIM It E AT E,
Calculate permissible Revolution based on the formula in page C1-116

60-A2
X
2mn

N=B X

s
= d* mm*
64

BE2RHB=0.8.
HEEEE=2.08X105N/mm? (MPa) .
BEMNERE g= 9.8X10’*mm/sec

bbE y=7.7X10°N/mm>

[&#& d=10.6mm.
BEE—ZENRERHN=3.927,

LA EL=400mmAN_ £

/ Elg -
VA L4 min-{rpm}

T
A= d? mm?
4

Substitute safety factor $=0.8

Young's modulus E=2.08 X 10°N/mm (MPa)

gravity acceleration g=9.8 X 10°mm/sec?

material specific gravity y=7.7X10°N/mm?

Root diameter d=10.6mm

Fixed—Support mounting factor A=3.927

mounting span distance L=400mm in formula above

N=10,000min"

ZERATERRE, ELEEE>R,
Itis more than maximum Load so that there is no problem.
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BEAXHESGHITE

Calculation of Basic Rating Life

BALL SCREW TECHNICAL DATA  //77//7777/777777777/

2018EFHIERYIIS B1192SESEME T I BEATFESF I N E [BAH A RMAER . R, NERRLTHTE ST EREA U

HEREERIT BRI,

Load direction and Preload will be taken into consideration when calculate the Basic Rating Life by JIS B1192-5, which was established in 2018. Therefore,

KGG uses a calculation formula of Basic Rating Life for Miniature Ball Screws that is conformed to JIS B 1192-5.

RSWHRFEINFAERT, WERIERARIKSIEC-30FR, M4miEm, ENHCI-127TRERN, SMBRHSETE TR EMRS L EE

i, FEIXERE, BRNFITELERTIEMRSA. BRNAK. FiESnE, BItESE®.

In case when preload is effective by oversized Ball,the contact condition of the Ball is 4 points as per Fig. C-30. As explained in page C1-127, total Life can be

calculated after calculation of Rating Life at contact point A and B due to the change of initial contact condition under the preload casused by external load.

BMETARNTH
MEFAEITE

Calculation of Load )

condition for each
operating pattern.

EMETHRTH EEEMANAH. REFRN
BREFFIITE BITE

Calculation of Speed ) Calculation of the Load
condition for each condition, speed condition at

operating pattern. left/right contact point.

EhHAR (REREMS) BENAEH.
ENERNITE

Calculation of Equivalent load, Equivalent
revolution in each Load

direction (Ball contact point) .

ZEREFEILENENEES
HitE

Calculation of total Life
with taking halt time into
consideration.
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REHEAR (REERR) NIES
«— | PETmEELamie
Calculation of merged Basic Rating Life in

each Load direction (Ball contact point) .

e Calculation of Basic Rating Life

\4

EnEAR (RE%ERR) 8
BESBITE

for each Load direction (Ball
contact point) .
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1) REFPLE (1750 HEARFG
RS BB MEIT A IR HE G
A0 TFATRo

DIEAME
Fa: = pmg + ma = 0.05 X 10 X 9.807+10 X 0.25 =
7.4 (N)
QIEMAER
Fa; = umg = 0.05X10%9.807 = 4.9 (N)
QEME
Fas= pmg — ma = 0.05 X 10 X 9.807 — 10 X 0.25
=24 (N)
@121k
Fas=0
Gl
Fas = umg + Fa = 0.05 X 10 X 9.807 + 200 = 204.9
(N)
©f=1E
Fas =0
DR EMNE
Far=— (pmg+ ma) = — (0.05 X 10 X 9.807 +
10 X 0.25) = —7.4 (N)
®RMAER
Fa: = — pmg = — 0.05 X 10 X 9.807 = —4.9 (N)
OR ERE
Fas= —pmg + ma = — 0.05 X 10 X 9.807 + 10 X
0.25=—2.4 (N)
(of=1k
Faw =20

A,
m : Eh¥BE = 10 kg
g : EAINEE = 9.807 m/sec?
a : INERE

1A E)0.05m/secHi R INERE
a = 0.05/0.02 = 0.25m/sec?

2) RIEFMALE (BTAR) HERERM
TRSHEMEITANRERME (FERFMF) 0C-397T

E£EN (@0 ®)

50mm/sec = 50 X 60 mm/min = 3,000mm/min
= 1,500 min? (£#210mmAy)

IUREREY (D @0 @ @) :
EIRAIFEIYHEERA91,500/2 = 700 min!

1) 1) Calculation of Load condition from Operating pattern
Load condition of each operating pattern which is numbered is as follows.

(DForward Acceleration
Fa: = umg + ma =0.05 X 10 X 9.807 + 10 X 0.25 = 7.4 (N)
(@Forward at constant speed area
Fa: = pmg = 0.05 X 10 X 9.807 = 4.9 (N)
(®Forward Deceleration
Fas = umg — ma = 0.05 X 10 X 9.807 — 10 X 0.25 =24 (N)
@®Halt
Fas=10
®at Turning
Fas = umg + Fa = 0.05 X 10 X 9.807 + 200 = 204.9 (N)
®Halt
Fas=0
(®Backward Acceleration
Far=— (umg+ ma) = — (0.05X 10 X 9.807 4+ 10 X 0.25) = —
74 (N)
(®Backward at constant speed area
Fas= — umg = —0.05 X 10 X 9.807 = — 4.9 (N)
(@Backward Deceleration
Fas = — umg + ma = —0.05 X 10 X 9.807 + 10 X 0.25 = — 2.4 (N)
(OHalt

Fawo =10

Here,
m : Mass = 10 kg
g : Gravity Acceleration = 9.807 m/sec?
a : Acceleration
Acceleration up to 50mm/sec
a = 0.05/0.02=0.25m/sec?

2) Calculate the speed condition according to the cycle diagra(operation
mode)The speed conditions (rotation speed conditions) of various running
modes with numbers are shown in Table C-39.

Constant speed area (2. ®) ;

50mm/sec = 50 X 60 mm/min = 3,000mm/min
=1,500 min? (Lead 10mm)

Acceleration and deceleration area (D. ®. @. ©) ;
as an average revolution above, 1,500/2 = 700 min!

B1-146 K53



” RER AT R AR SR BALL SCREW TECHNICAL DATA  ///////11177711111/1/

EMET AN TRARFANRERMF GEREM) BT EERU TR,

Calculation result of the load condition and speed condition (revolution) for each operating patterns are as below.

RCINBEMAN A, HRFM

Table C-39: Load and speed conditions of each contact point

3) HEAEGERRSENAREN

Calculation of the Load condition at left/right contact point

EREAHT, RHSBLUEIRER, ZRESTEIMBARNMERT, THAECI-1277 (BIC-31) RERARS. RIERETTHA®
Mg RE, BTIRUHEERTERS (AL B) BAH.

Ball contact condition in 4 point between Balls and thread grooves by preload may changes by external load as shown in page C1-127 (Fig. C-31) . Based
on the changed Elastic displacement, load applying on the contact point A and B will be calculated by formula below.

[5MERagiAEA+ () AEAF] [ [If the direction of the external load is plus (+) ]

|Fail
Faimw =Fpr X (1 + —— )32
23/2 X Fpr

Faie = Faiw - Fai

[ AmA+ (EE) AEAEF] [ [If the direction of the external load is plus (+) ]

|Fai|
Faiw =Fp X1+ —— )3
23/2 X Fpl’

Faie = Faiw - |Fali|

=X, Here,
Fpr CFESRAE = 95N Fpr : Preloaded load = 95N
Fai L BEGTRY B AR (N) Fai : Axial load in each condition (N)
(A« (B) : RRLREM S (A) (,B) : This means contact point

DAtEEES (Al B) EERESITHRETHARNEERMF, SRUWKRC-A0FR.

The calculation result of each load condition and revolution condition as per contact point A and B is shown in tableC-40.
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4) NATEEEEMSBNSENHE. SNEE

Calculation of Equivalent load, Equivalent revolution at left and right contact point

HEHBSTHRETERTEMRSA. BNAHGE, TEZIIHESEMIBNENAH. FNEE ERRA BXARHEEGTRE, BE
M GERFM) . ERMEER, ENHH. SNHENTEERAECL-125TIMHTEATR.

Load applying on contact point A and B is calculated under each operating condition, then Equivalent load and Equivalent revolution at each contact point
will be calculated. However, the speed and frequency of use stay the same, only the load condition will be different. Calculation formula shown in page
C1-125 will be used for calculating Equivalent load and Equivalent revolution.

Fai®-Ni-ti+ Fa?-N2-t2+Fas®* - Ns-ts + ... + Fai* - Ni - -
Fam =( )2 N

Nietit+Noeto+ N3 et +... + Ni - ti

Nietit+Noeto+ Nse s+ Nio i .
Nm =( )  min!

tt+tt+t+... + ti

BFMETAX T EATEMSA. BRARKESBNENAH. FNHRENITEERUNTERAT.

The axial load applying on contact point A and B for each condition, Equivalent load and Equivalent revolution are as follows.

& C40 | BEMSBREERRF

Table C-40 : Load & Revolution condition at each contact point

0.2
4.9 97.6 92.7 1,500 3.0
24 96.3 93.9 750 0.2
0 —_ _— 0 1.0
204.9 2223 17.4 60 7.5
0 — — 0 0.5
7.4 91.6 99.0 750 0.2
-4.9 92.7 97.6 1,500 3.3
2.4 93.9 96.3 750 0.2
o —_— —_— 0 0.5

ey | Rma | s TR G

1cycle (1E#) : 0.68sec

) R SA B A EIT HE R AL ERT.
Note) Results of applying load at contact point A and B are all absolute number.
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5) SRt EAGRRSRNTESS

Calculation of Rating Life at each contact point

ERARKEMRA. BEENENMH. ENEE, HEIERSA. BRTESS.

Calculate the Basic Rating Life at contact point A and B by using the value of Equivalent load, Equivalent revolution in each contact point A, B.

[##fhASA] [Contact point A)
BEHaEFam (A) MEREENMERANECQ-1255THEGITEAK, TBHIUTER,

Substitute the Equivalent load Fam (A) and Equivalent revolution Nm in the following formula as shown in page C1-125.

Ca 10°

L10Ohw = ( PX( ) = 71,029 71\t (hours)
feFam 60 * Nm

[#ZfhAB] [Contact point B]
BEMNfAEFam (B) MEMEENMRANLCI-125THEHITELRX, ABSHUTER.

Substitute the Equivalent load Fam (B) and Equivalent revolution Nm in the following formula as shown in page C1-125.

Ca 10°

L10hw = ( 2EX( )* = 110,747\t (hours)
feFam @ 60 * Nm

Hrh, BRISEXRIEMECa = 1,900N. AFRH = 1.2,
Here, Basic Dynamic Load Rating Ca = 1,900N,Load factor f = 1.2.

6) IHHEBAGEMRNTESREHMRHNTESS

Calculation of merged Basic Rating Life in each contact point

ERAECL-126TINAT, ITEHEMSA. BHEIESS (L10h (A) . L10h (B) ) ERMHEAEE .

Calculate merged Basic Rating Life of contact point A,B (L10h (A) ,L10h (B) ) by usingformulain page C1-126.

L'10h = (L10h @ 9% 4 L10h @ 10/%) -10/9 = 46,257 /Bt (hours)

7) EEFLENERNESEREITE

Calculation of total Life with taking halt time into consideration

ERHBERRETHENTELER, HESEFREFEE BRI FHAPIELERE,

Above calculation is only for the working duration, therefore calculate the total Life with taking halt time into consideration.

L"10h = L'10h X (FEHARTE cycle time) / (&1TRH[E working duration) = 46,257 X (16.6/14.6) = 52,594 /I\EF (hours)
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=i BEREREIEFEM

PRECAUTION OF STORAGE, HANDLING AND OPERATING

@ RKLITRFERFI
RHRLTBTIEEEM, BER TREIERIR(F.
=i
FHE, BRERARFEEEERS B7EEF EHF RN L.
BUNEERHENRES, MNMSEF Mt T -
181F
LERFED =M. BN SR N IBETRHGIREL.
2. EMTAER, MRAFEIR, TS SERKLTNIIRERKL A, R B7BITERAR B~ RER4AQ8, HITRERAEEEHE
EHEA e
3 RRATHHMIB SRS E B EMEE, HERRER 0. REE, J2RBHRBEZRMSHIEEE T,
FIIESBERA QB TRE FZ LR R AR E BRI EE RN ERE,
4. ANRRIRLATISTR, IR AR R IMR U AR F I e 21 . AR X AT BE 2 S~ mIhae K, ERFRE,

@ RHLITEREEFM
DN
BIEEEE TERRK LT BRI EAMESEFN LRY B FHNRFLT R MREH LT EMSHEY. TIBFENREKLT, 76
SRCRIR LR RESURAIF EIR SR, M SB~ MBS,
REpi]
BEERRIRINDERL MRDET R, R SEURKRLT TR R,
te5h, BsEmFARRIET, A RIEABHIE M ERKALT, KRB TEMESR LIBR ChissiEam . E%
MAZETERN, FE2~3 M ARE—hiE. EAI R hiE T, BEE IR HAE EREhAE.
YRR AR
RIERT MEARTES NERR, RHRLT R MR AL RRS BN MR MR ERR A4S
EABEDNE. KFERRM, BRAFAERNRALMIER.
ks
IRIRLLITR R R EHBIZRT, DI R S EBUNERLE B BB IR NI E = £ ERE, M3 ST R AIRE %
WETREER, TSR BRSBTS HRIF. A5 S st Bz,
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@Handling precaution for Ball Screws

Ball screws are precision components, and must be handled carefully in accordance with the instruction below.
Storage

Ball Screws should be stored unopened in their original KGG packaging. Avoid opening the package or
breaking the inner package unnecessarily. This may result in contamination or rusting, and may degrade
operating performance.

Handling

1.Never disassemble Ball Screws. This will cause contamination, reduce accuracy, and lead to accidents.

2. Customers should not attempt to reassemble Ball Screws by themselves. Incorrect reassembly can easily result
in malfunction. Ball Screws should be returned to KGG, where they will be repaired and reassembled for a fee.
3. Take care to avoid injuries due to falling Ball Screw Shafts or Nuts. If dropped, performance may be
adversely affected by damage to the recirculating component. Ball Screws must therefore be inspected

by KGG for a fee. Please make sure you return dropped Shafts or Nuts.

4. Dropping Ball Screws may cause scratching or impact damage to recirculating components, Shaft

outside diameters, Balls, or screw grooves, which may cause malfunction, such as incorrect rotation.

@Precaution of Ball Screw for operating

Dust proof

Ball Screws must be used in a clean environment. They should be used with a dustproof cover to prevent

contamination from dust or swarf. Dust or swarf contamination due to insufficient dust protection may

reduce the Ball Screw performance, cause damage to recirculating components, which lead to locking.

Lubrication

Check lubrication before use. Insufficient lubrication will rapidly deteriorate the operating performance of

the Ball Screw. Since anti-rust oil is not lubricant (Grease/ Qil), Ball Screws should be washed off anti-rust

oil with clean Kerosene and apply lubricant before using Ball Screws. Please check the lubricant condition

every 2 to 3months. If Grease is contaminated, remove old Grease, and replace with new Grease.

Critical speed and Axial load

Ball Screws have the maximum limit of speed and Axial load depending on its size, material, mounting

method etc. when design Ball Screws, KGG would recommend that you consult with KGG engineering about

the operating condition and model selection. To release your operating condition, please use Technical

Data Sheet at the end of this catalogue.

Over-run

Allowing Ball Screw Nuts to overrun may result in malfunctioning due to Balls escaping, damage to recirculation
components, and indentation of the Ball grooves. Continued use in this state will lead to rapid wear and damage to
recirculation components. Ball Screw Nuts must therefore never be allowed to overrun. If overrunning occurs, contact KGG
for an inspection for a fee.

Some products may fit the O-ring on the end of the shaft for the purpose of preventing fall off or overrunning the Ball Nut.
Please detach O-ring in such case in prior to use.

Temperature

Ball Screws are designed to be used at operating temperatures up to 80°C. Avoid use at higher

temperatures. This may result in the following problems .

- Reduced performance of Ball recirculation, and smooth movement.

- Damage to recirculation components.

- Reduced hardness of heat treated components.

If it is necessary to work beyond the recommended temperatures, please consult with KGG first as we may

be able to provide a solution.

Moment load or Radial load

Ball Screws primarily generate thrusts in the axial direction, and are not designed to withstand Radial loads and Moment
loads. Care must be taken not to apply Radial loads and Moment loads to the Nut. If there loads act on the Ball Screws,
Ball load uniformity is lost, and the life of Ball Screws is drastically reduced. When installing Ball Screws, misalignment
between Ball Screw and Support Bearings or Nut Bracket causes the unbalanced load on Ball Screw, care must be taken.
Oscillation

Under the oscillation (short stroke + back & forth operation) of Ball Screws, Drag Torque tends to increase

gradually due to the stuck of Balls inside Ball Nut. Dummy stroke (preferably full length stroke) would be

effective to release this phenomenon.
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LHREMRE R

SI UNIT CONVERSION TABLE

@ Fi% Sl-Prefixes

SI-Prefixes HUZR SI-Prefixes HiZ% SI-Prefixes HIZ%
Prefix Symbol Prefix Symbol Prefix Symbol
E=g s s E=g s (532) E=g s (53]
10 exa (X) E 102 hecto (&) h 10° nano (Zf) n
101 peta (M) p 10! deca (+) da 102 pico (F) p
102 tera (JEJK) T 10 deci (+532—) d 101 femto (FHRIZHZ—) f
10° giga (FJK) G 102 centi () c re atto () a
106 mega (J&) M 103 milli () m
103 kilo (F) k 106 micro (1) 1l
& /1.EE Force, Weight
N (4F3r) dy (GXH) kgf Ibf
kg - m/s? g - cm/s? (BE2: %) (B2: B)
1 10° 0.101972 0.224809
10° 1 1.01972X10°% 0.224809X 10
9.80665 9.80665X10° 1 2.20462
4.44822 44822 X10° 0.453592 1
) BRENPETIENARIENM, Note) Highlighted cells show Sl unit.
€ ;RE mass
kg g Ib t oz
(5-) (%) (¢59) (W) (&a)
1 103 2.20462 103 35.274
103 1 2.20462 X103 106 0.035274
0.453592 453.592 1 0.453592 X103 16
1000 108 2204.62 1 3.5274 X 10*
0.0283495 28.3495 0.06250 2.83495X10° 1

/111111111711//77/7//  APPENDED TABLE S ”
® /] Stress
N (480) dy GEER) kgf Ibf
kg - m/s? g - cm/s? (BE2: =) (BEE: )
1 1X10° 1.01972X107 1.01972X10°
1X10° 1 1.01972X 101 1.01972X10
9.80665X%10° 9.80665 1 1X102
9.80665X%10* 9.80665% 102 1X10? 1
) BRBHNBTEAATI®EN,  Note) Highlighted cells show Sl unit.
® £/ Pressure
Pa (i) MPa (JE08) bar kgf/cm? atm mmH_ O mmHg
N/m? N/mm? 2 Torr
1 1X10° 1X10° 1.01972X10° 9.86923X10° 1.01972X10* 7.50062X103
1X103 1X103 1X10? 1.01972X 10?2 9.86923X% 1073 1.01972X10? 7.50062
1X108 1 1X10 1.01972X 10 9.86923 1.01972X10° 7.50062%103
1X105 1X10? 1 1.01972 9.86923X10! 1.01972X10* 7.50062 %102
9.80665X%10* 9.80665% 102 9.80665X 10" 1 9.67841X10! 1x10* 7.35559X10?
1.01325X10° 1.01325X10* 1.01325 1.03323 1 1.03323X10* 7.60000X%10?
9.80665 9.80665X%10°¢ 9.80665X10° 1x10* 9.67841X10°% 1 7.35559X102
1.33322X102 1.33322X%10* 1.33322X10°3 1.35951X 103 1.31579X% 103 1.35951X10 1
) WERENETEANARIEA, Note) Highlighted cells show Sl unit.
@ ZHHEE  Kinematic Viscosity
) cSt st
i mm?/s cm?/s
1 1X10° 1X10*
1X10° 1 1X10?
1X10* 1X102 1

3 HREHNBETEN NS,

K z1-101

Note) Highlighted cells show Sl unit.

F) HREHNETEN A S,

Note) Highlighted cells show Sl unit.
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@ EE Velocity

1 60 3.6 3.28084 196.850 2.23693
0.0166667 1 0.06 0.0546807 3.2808 0.0372823
0.277778 16.667 1 0.911344 54.6807 0.621371
0.30480 18.288 1.09728 1 60 0.681818
5.0800X 103 0.30480 0.018288 0.0166667 1 0.0113636
0.447041 26.8224 1.60934 1.46667 88 1
@ EE Velocity
1 100 1000 108 10° 101 39.3701 3.28084
0.01 1 10 104 107 108 0.393701 0.0328084
0.001 0.1 1 103 106 107 0.0393701 3.28084 X107
10° 10+ 103 1 10° 10* 39.3701X10° 3.28084X10°
10° 107 10°® 103 0 10 39.3701X10° 3.28084 X 10°
10 10® 107 104 0.1 1 39.3701X101° 3.28084 X 101°
0.0254 2.54 25.4 25.4X10° 25.4X108 25.4X107 1 0.0833333
0.3048 30.48 304.8 304.8 X103 304.8X10° 304.8 X107 12 1
KGIG z1-103

Yz

EMER

BB

CONVERSION TABLE FOR HARDNESS

APPENDED TABLE

% /< 4

68 940 85.6 97
67 900 85.0 95
66 865 - 84.5 92
65 832 739 83.9 91
64 800 722 83.4 88
63 772 705 82.8 87
62 746 688 82.3 85
61 720 670 81.8 83
60 697 654 81.2 81
59 674 634 80.7 80
58 653 615 80.1 78
57 633 595 79.6 76
56 613 577 79.0 75
55 595 560 785 74
54 577 543 78.0 1]
53 560 - 525 7.4 71
52 544 500 512 76.8 69
51 528 487 496 76.3 68
50 513 475 481 75.9 67
49 498 464 469 75.2 66
48 484 451 455 74.7 64
47 471 442 443 74.1 63
46 458 432 432 73.6 62
45 446 421 421 73.1 60
44 434 409 409 725 58
43 423 400 400 72.0 57
42 412 390 390 715 56
41 402 381 381 70.9 55
40 392 371 371 70.4 54
39 382 362 362 69.9 52
38 372 353 353 69.4 51
37 363 344 344 68.9 - 50
36 354 336 336 68.4 (109.0) 49
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 271 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34

(18) 230 219 219 - 96.7 33

(16) 222 212 212 95.5 32

(14) 213 203 203 93.9 31

(12) 204 194 194 92.3 29

(10) 196 187 187 90.7 28
(8) 188 179 179 89.5 27
(6) 180 171 171 87.1 26
(4) 173 165 165 85.5 25
() 166 158 158 83.5 24
(0) 160 152 152 81.7 24
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MR FER S

MATERIAL CHEMICAL COMPOSITION

L1000777777777/7///7/ APPENDED TABLE

% /< 4

<0.
S40C 0.37~0.43 | 0.15~0.35 | 0.60~0.90 | <0.030 | <0.035 | <0.20 | <0.20 Ni&‘cég%s
Carbon Steels Cu<0.30
for machine S45C 0.42~0.48 | 0.15~0.35 | 0.60~0.90 | <0.030 | <0.035 | <0.20 | <0.20 Ni+Cre0.35
structural use JIs Cu<0.30
S50C 0.47~0.53 | 0.15~0.35 | 0.60~0.90 | <0.030 | <0.035 | <0.20 | <0.20 Ni+Cr<0.35
. G 4051 i+Cr<0.
L)) T
e S53C | 0.50~0.56 | 0.15~0.35 | 0.60~0.90 | <0.030 | <0.035 | <0.20 | <0.20 i e
Cu<0.30
S55C 0.52~0.58 | 0.15~0.35 | 0.60~0.90 | <0.030 | <0.035 | <0.20 | <0.20 Ni+Cr<0.35
SCM415H | 0.12~0.18 | 0.15~0.35 | 0.55~0.95 | <0.030 | <0.030 | <0.25 | 0.85~1.25 | 0.15~0.30
Structural
Steels with SCM420H | 0.17~0.23 | 0.15~0.35 | 0.55~0.95 | <0.030 | <0.030 | <0.25 | 0.85~1.25 | 0.15~0.30
specified
hardenability JIS
SCM435H | 0.32~0.39 | 0.15~0.35 | 0.55~0.95 | <0.030 | <0.030 | <0.25 | 0.85~1.25 | 0.15~0.35
bands | G 4052
fRIEZE M SCM440H | 0.37~0.44 | 0.15~0.35 | 0.55~0.95 | <0.030 | <0.030 | <0.25 | 0.85~1.25 | 0.15~0.35
25
SCM445H | 0.42~0.49 | 0.15~0.35 | 0.55~0.95 | <0.030 | <0.030 | <0.25 | 0.85~1.25 | 0.15~0.35
SCM415 | 0.13~0.18 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
SCM418 | 0.16~0.21 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
Chrome- SCM420 | 0.18~0.23 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
molybdenum
Steel Jis SCM430 | 0.28~0.33 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
G4105
W SCM435 | 0.35~0.38 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
SCM440 | 0.38~0.43 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30
SCM445 | 0.43~0.48 | 0.15~0.35 | 0.60~0.85 | <0.030 | <0.030 | <0.25 | 0.90~1.20 | 0.15~0.30 Cu<0.30

JIS P;0.03~0.35
Copper alloy H 3270 51918 5:5~1.0 Cu+Sn+P=99.5
wEE s C3604W 57.0~61.0 | 1.8~3.7 | <0.50 e FetSn<12
H 3260 : . B : S TR etSn<1.

Kia(3 z1-105

SUS303 <015 | <1.00 | <200 | <020 | >0.15 | 800~10.00 | 17.00~19.00 | <0.60
SUS304 <008 | <100 | <2.00 | <0.045 | <0.030 | 8.00~10.50 | 18.00~20.00
SUs316 <008 | <1.00 | <2.00 | <0.045 | <0.030 | 10.00~14.00 | 16.00~18.00 | 2.00~3.00
stainfess | JIS SUS317 <008 | <100 | <2.00 | <0.045 | <0.030 | 11.00~15.00 | 18.00~20.00 | 3.00~4.00
Steels G4303
- SUS440A | 0.60~0.75 | <1.00 | <1.00 | <0.040 | <0.040 16.00~18.00 | <0.75
REW | Js
G4305 | ysaa0B | 0.75~0.95 | <1.00 | <100 | <0.040 | <0.030 16.00~18.00 | <0.75
SUS440C | 0.95~1.20 | <1.00 | <1.00 | <0.040 | <0.030 16.00~18.00 | <0.75
SUS630 <007 | <100 | <1.00 | <0.040 | <0.030 | 3.00~5.00 | 15.50~17.50
SUS631 <009 | <1.00 | <1.00 | <0.040 | <0.030 | 6.5~7.75 | 16.00~18.00

Alloy Tool SKS2 | 1.00~110| <0.35 <080 | <0.030 | <0.030 0.50~1.00 1.00~1.50
Steels
JIs SKS3 | 0.90~1.00 | <035 |0.90~120 | <0.030 | <0.030 0.50~1.00 0.50~1.00
&% G 4404
T
Am SKS4 | 0.45~0.55 | <0.35 <050 | <0.030 | <0.030 0.50~1.00 0.50~1.00
High Carbon SUJ1 | 0.95~1.10 | 0.15~035 | <050 | <0.025 | <0.025 0.90~120 | g8
Chromium
Bearing SUJ2 | 0.95~1.10 | 0.15~035 | <050 | <0.025 | <0.025 130~160 | <008
Steels JIs
G 4805
. SUJ3 | 0.95~1.10 | 0.40~0.70 | 0.90~1.15 | <0.025 | <0.025 0.90~120 | <0.08
=R
ShAEN
SUJ4 | 0.95~1.10 | 0.15~035 | <050 | <0.025 | <0.025 1.30~1.60 | 0.10~0.25

Copper alloy
fFEE

JIs
H5111

BC6

82.0~87.0

4.0~6.0

<0.01

<0.01
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S##E XBJISTREME X EIME

COMPARISON WITH OTHER COUNTRY'S STANDARD FOR MATERIAL

K3 z1-107

Yz

APPENDED TABLE

% /< 4

S40C C40/C40E4/C40M2 AISI 1040 EN-C40, C40E, C40R SUS303 TR15510 (1997) -13 | ASTM-S 30300 303531 X10CrNiS 189 Z8 CNF 18.09
Carbon Steels S45C C45/C45E4/C45M2 AISI 1045 EN-C45, C45E, C45R SUS304 TR15510 (1997) -6 ASTM-S 30400 304S31 X5CrNi 1810 Z7CN 18.09
for Machine
structural use IS .
S50C C50/C50E4/C50M2 AISI 1049 EN-C50, C50E, C50R SUS316 TR15510 (1997) -26 | ASTM-S 31600 316531 X5CrNiMo17122 | Z7CND 17.11-02
" G 4051
v es o))
=N S53C - AISI 1053 - - - SUS317 - ASTM-S 31700 317516 - -
Stainless Jis
Steels G 4303
S55C C55/C55E4/C55M2 AISI 1055 EN-C55, C55E, C55R N SUS440A - ASTM-S 44002 EN-1.4109
REEW Jis
SCM415H - - - - - G 4305 SUS440B - ASTM-S 44003 - - -
Structural
Steels with SCM420H - - 708H20 - - SUS440C - ASTM-S 44004 EN-1.4125 Z100CD17
specified
hardenability JIS
b SCM435H 34CrMo4/34CrMoS4 AISI 4137H - - - SUS630 TR15510 (1997) -58 | ASTM-S 17400 - - Z7CNU 17.04
ands G 4052
{RIERE M SCM440H 42CrMo4/42CrMoS4 AISI 4140H EN-42CrMo4/42CrMoS4 SUS631 TR15510 (1997) -59 | ASTM-S 17700 - X7CrNiAl 177 Z9CNA 17.07
L5
SCM445H - AISI 4147H = - - SKS 2 105WCrl - - 105WCr6 105WCr5
Alloy Tool
Steels JIS
SCM415 - - - - - G440 SKS 3 - - - - -
4404
A=k
SCM418 18CrMo4/18CrMoS4 - = - - SKS 4 - - - - -
Chrome. SCM420 - - 708M20 - - High Carbon SuJ1 - ASTM 51100 - - -
Chromium
molybdenum Bearing Steels
Steel Jis SCM430 - AISI 4130 = - - 9 JIs SuJ2 100Cr6 ASTM 52100 = 100Cr6 100Cr6
G 4105 —” G 4805
=l
IR SCM435 34CrMo4/34CrMoS4 AISI 4137 - - - AN SuJ3 100CrMnSi4-4 Ag“:d’:i% - - -
SCM440 42CrMo4/42CrMoS4 AISI 4140 EN-42CrMo4/42CrMoS4 H ;'25‘70 C5191B CuSné - PB103 Cusné -
Copper alloy s
SCM445 - AISI 4147 - - - C3604W CuzZn39PB3 - - CuZn39PB3 -
Has H 3260
JIs
H5111 BC6 - ASTM-C 83600 LG2 CuSn 5 ZnPb -

z1-108 K3l
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BRHEEeRTAZE
=) =] AN

FITS TOLERANCES FOR FREQUENT USE JIS B 0401

& FLARSTAZ Fittolerances of normal holes Unit (B{) :um & HARTAZE Fittolerances of normal shafts Unit (4 :pm
+34 | +45 | 460 | +24 | +28 | +39 | +12 | +16 | +20 +12 +1o +14 +25 +4o -20 -20 14 | 14 | -14 0 0
+20 | 420 | 420 | +14 | +14 | +14 | +6 | +6 | +6 +2 +2 -34 -45 24 | 28 | -39 -12 —16 -20 —6 —8 -12 4 | -6 -1o -14 -25
3 6 +48 | +60 | +78 | +32 | +38 | +50 | +18 | +22 | +28 | +12 | +16 | +8 | +12 | +18 | +30 | +48 3 6 -30 -30 20 | 20 | 20 | -10 | ;10 | <10 | -4 | -4 | -4 0 0 0 0 0
+30 | +30 | +30 | +20 | +20 | +20 | +10 | +10 | +10 | +4 | +4 | 0 0 0 0 0 -48 -60 32 | 38 | -50 | -18 | 22 | 28 | -9 | -12 | -16 | -5 8 | -12 | -18 | 30
. 10 +62 | +76 | +98 | +40 | +47 | +61 | +22 | +28 | +35 | +14 | +20 | +9 | +15 | +22 | +36 | +58 . 10 -40 -40 25 | 25 | 25 | ;13| ;13 | ‘13 | -5 | 5 -5 0 0 0 0 0
+40 | +40 | +40 | +25 | +25 | +25 | 413 | +13 | +13 | +5 | +5 0 0 0 0 0 -62 -76 40 | 47 | 61 | 22 | 28 | 35 | -11 | -14 | 20 | -6 9 | <15 | 22 | -36
10 14 10 14
+77 | 493 | +120 | +50 | +59 | +75 | +27 | +34 | +43 | +17 | +24 | +11 | +18 | +27 | +43 | +70 +50 | -50 32 | 32 | 32 |-16|-16]-16]| -6 | 6 | 6 0 0 0 0 0
+50 | +50 | +50 | +32 | +32 | +32 | +16 | +16 | +16 | +6 | +6 0 0 0 0 0 +77 | 93 50 | -59 75 | 27 | 34 | -43 | <14 | 17 | 24 | -8 | -11 | -18 | -27 | -43
14 18 14 18
18 24 18 24
+98 | +117 | +149 | +61 | +73 | +92 | +33 | +41 | +53 | +20 | +28 | +13 | +21 | +33 | +52 | +84 -65 -65 40 | 40 | -40 | 20 | 20 | 20 | -7 | -7 | T 0 0 0 0 0
+65 | +65 | +65 | +40 | +40 | +40 | +20 | +20 | +20 | +7 | +7 0 0 0 0 0 98 | -117 | -61 73 92 | 33| 41 | 53 | -16 | 20 | -28 | -9 | -13 | 21 | -33 | -52
24 30 24 30
30 40 30 40
+119 | +142 | +180 | +75 | +89 | +112 | +41 | +50 | +64 | +25 | +34 | +16 | +25 | +39 | +62 | +100 -80 -80 50 | -50 | -50 | -25 | 25 | 25 | -9 | -9 9 0 0 0 0 0
0 % +80 | +80 | +80 | +50 | +50 | +50 | +25 | +25 | 425 | +9 | +9 0 0 0 0 0 0 5% 2119 | -142 | <75 | -89 | -112 | -41 | -50 | 64 | -20 | -25 | -34 | -11 | -16 | -25 | -39 | -62
50 65 50 65
+146 | +174 | +220 | +90 | +106 | +134 | +49 | +60 | +76 | +29 | +40 | +19 | +30 | +46 | +74 | +120 100 | -100 | -60 | -60 | -60 | -30 | -30 | 30 | -10 | -10 | -10 | © 0 0 0 0
o % +100 | +100 | +100 | +60 | +60 | +60 | +30 | +30 | +30 | +10 | +10 | 0 0 0 0 0 o % 146 | -174 | -90 | -106 | -134 | -49 | -60 | -76 | -23 | -29 | -40 | -13 | -19 | -30 | -46 | -74
80 100 80 100
+174 | +207 | +260 | +107 | +126 | +159 | +58 | +71 | +90 | +34 | +47 | +22 | +35 | +54 | +87 | +140 -120 -120 -72 -72 -72 -36 -36 -36 -12 -12 -12 0 0 0 0 0
+120 | +120 | +120 | +72 | +72 | +72 | 436 | +36 | +36 | +12 | +12 | 0O 0 0 0 0 -174 | -207 | -107 | -126 | -159 | -58 | 71 | 90 | -27 | -34 | -47 | -15 | -22 | 35 | -54 | -87
100 120 100 120
Unit (BB{I) :pm Unit (8fi1) :pm
] 3 +3 +5 0 0 2| 2| 4| 4| 4| 4| 6| 6| 6 6 | -10 | -14 ] 3 ) 3 s +4 | +6 | +10 | +6 | +8 | +10 | +12 | +16 | +20 i +24 | +26
6 | -10 | -8 | -12 | -10 | -14 | -18 | -29 | -12 | -16 | 20 | -31 | -20 | -24 0 0 0 +2 | 42 | +4 | +6 | +10 | +14 +18 | +20
3 6 +4 +6 +2 | 43 | -1 0 5 | -4 | 2 0 9 | -8 | ‘12| -12 | 11 | -15 3 6 425 | +4 +6 +6 | +9 | +13 | +9 | +12 | +16 | +20 | +23 | +27 i +31 | +36
6 9 9 | -12 | -13| -16 | 20 | 30 | -17 | -20 | 30 | 42 | 23 | -27 +1 | 41 | 41 | +4 | +4 | +8 | +12 | +15 | +19 +23 | +28
+2 | +5 | -3 0 7 4 | 3 0o | 12| 9 |15 | -15 | -13 | -17 +7 | 410 | +16 | +12 | +15 | +19 | +23 | +28 | +32 +37 | +43
6 10 45 | 215 ) 7| g0 | 2 | 5 | -16 | 19 | -25 | 36 | 21 | 24 | 37 | 51 | 28 | -32 6 10 3] HAS L ETS |y | up | 41 | +6 | 46 | +10 | +15 | +19 | +23 ; 28 | +34
10 14 10 14 _ :51
455 +9 +2 | +6 | -4 0 9 | 5 | 3 0 | -15 | -11 | -18 | -18 | -16 | -21 44 | +55 +9 +9 | +12 | +19 | +15 | +18 | +23 | +29 | +34 | +39 +44 40
- - 9 | 212 | -15 | -18 | 20 | -23 | 30 | 43 | 26 | 29 | 45 | -61 | -34 | -39 - - - +1 | 41 | 41 | 47 | +7 | +12 | +18 | +23 | +28 +33 | 456
14 18 14 18 - e
18 24 18 24 i +54 | +67
465 | 4105 | *2 | 6 | 4 o | <11 | -7 | -3 0 | -18 | -14 | 22 | 22 | 20 | -27 445 | 465 | 4105 | L1 | *15 | #23 | 417 | 421 | 428 | 435 | +42 | +48 +41 | +54
-0 =2l a1 | a5 | a7 | 21 | 24 | 28 | 36 | 52 | 31 | 35 | -55 | -74 | -41 | -48 = =o =0 +2 | 42 | +2 | +8 | +8 | +15 | +22 | +28 | +35 [ 154 | +61 | +77
24 30 24 30 w1l | +a8 | +64
30 40 30 40 :ig :gg )
g | 4125 | B3| T | A 0o | 12| 8 | 3 0 | 21 | 17 | 26 | -26 | -25 | -34 455 | 48 | 4125 | *13 | *18 | +27 | 420 | 425 | 433 | +42 | 450 | +59
- =2 1 3 | -18 | 20 | 25 | 28 | 33 | -42 | 62 | 37 | 42 | -65 | -88 | -50 | -59 - - - +2 | 42 | #2 | 49 | 49 | +17 | +26 | +34 | +43 | +70 | +86
40 50 40 50 -
+54 | +70
50 65 -30 -42 50 65 +60 | +72 +85 | +106 .
495 | 415 | 4| 9| 5 |0 |14 9 4| 0| 26|21 32| 32 |60 7 465 | 405 | 415 | 15 | +21 | +32 | +24 | 430 | 439 | 451 | *Al | ¥53 | *66 | +87
65 80 - - -15 221 -24 -30 -33 -39 -50 =14 -45 -51 -78 -106 -32 -48 65 80 - - - +2 +2 +2 +11 +11 +20 +32 +62 +78 +94 +121 .
-62 -78 +43 +59 +75 +102
80 100 38 | -58 20 100 +73 | +93 | +113 | +146 i
411 | 4175 | *4 | *10 | -6 0 | -16 | -10 | 4 | o | -30 | 24 | 37 | 37 |13 | 93 475 | 411 | 4175 | Y18 | 425 | 438 | 428 | 435 | +45 | 459 | *SL | 471 | +91 | +124
100 120 - =+ 8 | 25 | 28 | 35 | 38 | -45 | -58 | -87 | -52 | -59 | -91 | -124 | -41 | -66 100 120 =0 - = +3 | 43 | +3 | +13 | +13 | +23 | +37 | 476 | +101 | +126 | +166 i
76 | -101 +54 | +79 | +104 | +144
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MIRTREERE

GENERAL TOLERANCES

@ HIIMTRTHEELE  General tolerances for linear dimensions  JIS B 0405 Unit (4) :mm

f \ %EZ& +0.05 +0.05 +0.1 +0.15 402 403
m M;f;;"‘ +0.1 +01 +0.2 +03 +0.5 +0.8
c fé;’gz; +02 +0.3 +05 +0.8 +1.2 +2
v \;;;ggge - +05 +1 +15 +25 +4

@ FHATEKERTHAZ General tolerances for chamfer dimensions  JIS B 0405

Unit (8f) :mm

Fine
+ + +
f i +0.2 +0.5 +1
Medium
+ 4 +
m iy 402 +0.5 +1
Coarse
c S +0.4 +1 *2
Very coarse
v e +0.4 +1 +2
& AERTHAZE General tolerances for angular dimensions  JIS B 0405 Unit (841 :mm

f g%jﬁ +1° +30' +20' +10' =
m M;;’;;’“ = +30° +20' +10' +5'
c ggz; +£1°30' *1° *30' £15 +10
v ‘Eggﬁ:;e s +2° £1° £30° 20

K z1-111
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APPENDED TABLE

[1:1F 2 E’t‘s ﬁﬁ’lﬁﬂ*ﬁ

1% /< 4

AREA - CENTER OF GRAVITY - MOMENT OF INERTIA OF AREA

] h bh? bh?
g | bh . b L
4 . h ht e
T 2 12 6
N h he V2
N h2 2 e 0.1179h*= " h
wljé?[ bh 2, bh? bh?
M 12 3 36 24
Oy N 5
- 33 N 55, s
O 2 r . 3,
16
14242
wi’:% 2.828r2 0.924r2 Gf r 0.6906r
i a
«f@ ] 0.8284a? "1 0.0547a2 0.1095a:
. ,_ md? d nd* _ mnd nd® _ mnd?
] =Ty 2 64 4 32 4
/] LI T
% Tab a Z ba i ba
° . s p e1=0.4244r ( m 8 )r“ 21=0.2587r3
FEBLz_ri 2 €2=0.5756r 8 9m 22=0.1908r°
g J m €1=0.4244r 21=0.12961°
) a2 .055r*
1. 4" €2=0.5756r 0.055 2,=0.09561
n b b
- i P 3_h3 _ 3_h3
REEr b (H-h) . 5 (H-h) o ()
=1Ch A At-at 1 Aat
= l ear 2 12 6 A
SR n d n n T [do-dt) T ReH
%‘5 g (dadd) 7 gl =T R 5 (T )= 3R
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BRARIIER

KRABIRIES A OB REZRRLAT, SRR LTE, SREUEFASNERFN, UERNEEMIELR, ERUTRAKIER, 745

L1077/ /77 APPENDED TABLE

Technical Data Sheet

% /< 4

As customer's request, KGG selects Ball Screws. For selection of Ball Screws, please let us know detail of usage condition as much as possible and it enables

precise selection.Prompt selection can be possible by using technical data sheet below.

€ TECHNICAL DATA SHEET

Date / / Person in charge

Company Name

Telephone No. E-mail address

Industry Field

[J Aero space [J Automobile [ Military affairs [] Others (

[J Semiconductor [JLCD [J Measuring Equipment [ Stage [J Optical [J Food [J Medical

)

brod [JBall Screw [J Lead Screw [ Resin Lead Screw [J Direct Motor Drive Ball Screw
roducts
CJActuator [ Others ( )
Machine Name Shaft dia. (mm) Lead (mm)
Application Accuracy Grade Axial play (um)

Operating . I~
Condition Position CJHor. [vert. [ ( ) deg Travel (mm) Lubrication

Operating Temp | [JRoom Temp. [JOthers ( ) deg |Load (max/mean) Speed (max/mean)

Remarks

Reqd. accuracy | Absolute Positioning

um | Repeatability pm | Lost motion

pum

EEHREREL,
& BAIER
B AF0A iE] / / BRARS
RATEHN
TEL E-mail
- %Sk OR&  USBNE 88 RPN DSl OETSE
7 D, Fiax mE OF%  OHf ( )
N CIRBLAT A LHT OB SIRLAT CH AL ATR LA
e 44788 Cftt ( )
HBETR #E (mm) S (mm)
ERME e iE (um)
SRR | gERS | kT OFE O( ) E | 78 (mm) gk
WERE | DR Ot () E fE (BA-EAH) EE (RS- ER)
$3IHEM
HWEER | ENER um | ERE( um | &5 um
@ iE(TiL  EELE @ — 7= I - £
_ BEEEl R O#poRes ( um)
________ _‘_________ ,i ﬁég: DE%E’IIZEJJ
; | DERhis
| i
| CmeE ! cec
: e > NEgN N i ______________ _; sec
: BIRETE = 1A E]
migEiEl [ Jsec i sec
EE
ORI ERHBER (RB LTRSS ORI CE# ( )
HEEs | CNES-B-EE) | HRTEERBRLAT AL |
FES

K z1-113

@ Operating Pattern @ [ 1 cCrucialitems ___""7"7"% Optional Items

Movement time sec '
l ! i Load Torque:

& A
< >

Safety factor:

Settling time

(1 pulse feed operation (um)
[Triangle drive motion
[IStarting operation

<>
Deceleration time Halttime
Accelerationtime [ sec L TTTTisec
Memorandum

Request items [J Ball Screw life time [J Ball Screw Model selection [J Motor Model selection

[ Others ( )

Calculated Ball Screw Life E (hours/days/years) | Recommended Ball Screw/Motor E

Resistered No.

71-114 K53
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