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ABSTRACT

This project is improved and developed on the

microprocesstor controlled drilling machine in the effciency of
operation and we can used it easily. It's drivided into 2
important parts, such as, the operating control circuit part and

- ~ “he mechanical part. ] 4

o
- gt N, a2 ~
[

*n_ «The operating control circuit part is improved in the

programmable control circuit. Its component is'nt used with the
MICROPROCESSOR, ET BOARD or MPF-1 because thé microprocessor has
many keys. It may be errored in tge opersation too., For this
model +that is improved, we can used it easily and mo problem for
controlling in the operation.

The mechanical part is improved and developed for the

move of lesd screw. 1+t will be decreased about the problem of



crashing in tooth belt and driving gear. Athough it is improved
and developed for some components,- but it has still the improtant
components and features 8s the original model. So we hope that
this new model of the microprocessor controlled drilling machine

is attrovaled by user.
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START

¥

SET STHG

FLOW CHART MANUAL SET ORIGIN POIKT
CLEAR BAM

INPUT S,
/Y

-

Y
ok AUTO 0

HARUAL

MANUAL

I/P BOUEMENT
Sl

ZHVE N YES

RO

RO
XHVE™N ygs
DO

NO

P-MOVE YES ° RETURN TO
up SH. CHECKING

N0
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MOVE X MOUE X MOVE ¥ BOUE ¥
up DOIN vy DOMN

COUNTER COUNTER " COUNTER COUNTER
' ¥ ¥ N
BACK 10 BACK 1O BACK 1O BACK 10
SH. CHECKING SH. CHECKING SH. CHECKING S, CHECKING
% UP X DOUN ¥ up ¥ DOMN

WVE X,V MOVE ¥, ¥ HOUE MOUE
up DOMN ¥ DOUN,Y UP ' ¥ DOMN,X UP
\ A ¥ \

COUNTER COUNTER COUNTER COUNTER

P AP ¥ ¥ Y
BACK TO BACK TO BACK 10 BACK TO
SW.CHECKING ) SH.CHECKING SH.CHECKINGS SH.CHECKING

%®,% up X,¥ DOUN. ¥ DOWN, Y UP ¥ DOMH, X UP




SET ORIGIN POINT
SET FIRST DATA
SET LAST DATA

1a8T ¥ NO
> NEXT X

VES
L §
MOVE X . MOVE ¥
DOMMN up

¥
DECREASE INCREASE
1AST % VALUE LAST X VALUE

¥
DECREASE INCREASE
1AST ¥ VALUE LAST ¥ URLUE

‘I’
LOAD LAST ¥
HITH NEXT X

Y

LOAD 1AST ¥
HITH NEXT ¥
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§ AR KR KR IR R IOk R ORI RSO Ko
{ MICROPROCESSOR CONTROLLED DRILLING MACHINE
§ RO RO R RO B R ROk Rk
LD SP,STACK_P
CALL ORIGIN
CALL CLEAR_RAM
LD I1X,3000H
A/N: IN A,38H
BIT O,A
JP Z,AUTO
§ ROk ROk
; MANUAL
$ AR IR R
MANUAL: IN A,40H
CALL Z,Z_AXIS
IN A,40H
CP 3BH
CALL Z,X_UP
IN A,40H
CP 37H
CALL Z,X_DOWN
IN A,40H
CP 2FH
CALL Z,Y_UP
IN A,40H
CP 2BH
CALL Z,XY_UP

IN A,83H
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CP 27H

CALL Z,DOWN_Y_UP
IN A,38H

CP 1FH

CALL Z,Y_DOWN

IN A,83H

CP 1BH

CALL Z,UP_Y_DOWN
IN A,83H

CP 17H

CALL Z,XY_DOWN

JP A/M

3 RN AR R R

t NEM

3 RO Rk

Li: IN A,38H
BIT 6,A
JR Z,L1
LD B,4

L2 DEC IX
DJNZ L2

RET
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§ BB R R K
t  Z AXIS
$ BRI R
Z_AX1S: LD A,72H
OUT (31H),A
LD B,0AH
LOOP2: LD L,0C8H
LOOP1: CALL #Z
IN A,38H
BIT 1,A
JR NZ,Z_UP
DEC L
LD AL
CP OOH
JR NZI LOOP!
DJNZ LOOP2
Z_UP: LD A,73H
OUT (31H),A
LOOP3: CALL #Z
IN A,3CH
BIT 2,A
JR NZ LOOP3
LD A,93H
OUT (31H),A
LD B,04H
P1t INC IX
DJINZ Pt

RET
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$72 LD A,OOH
OUT (34H),A
CALL DELAY2
LD A,04H
OUT (34H),A

CALL DELAYZ2

RET

§ BRIk

+ X UP

$ BRIk ROk Rk

X_UP: LD HL, {3EOOH)
CALL #Z_UP
CALL COUNT_UP_X
LD (3EOORH),HL
RET

$ BRI R R R R

1 ¥X UP

§ RO R IOk

#X_UP: LD A,80H

OUT (31H),A
LD A,00H

OUT (34H),A
CALL DELAY!
LD A,O1H

OUT (34H),A
CALL DELAY!

RET
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183322320232 2333

: X DOWN

§ A

X_DOWN:

LD HL, (3EOOH)
IN A,3CH

BIT 0,4A

JR NZ,PWG 1

LD HL,0000H

CALL HLt
JR PWG2
PWG1: CALL #X_DOWN
CALL COUNT_DOWN_X
PWG2: LD (éﬁoon>,HL
RET
$ FRRAR IRk
;{ #X DOWN
$ R R R
#X_DOWN: LD A,S1H

OUT (31H),A
LD A,O00H

OUT (34H),A
CALL DELAY!
LD A,O1H

OUT (34H),A
CALL DELAY1

RET
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3 R R

s Y UP

$ BRIk E Rk

Y_UP: LD DE, (3E02H)
CALL #Y_UP
CALL COUNT_UP_Y

LD (3EO2H),DE

RET

§ FERRERERRE Rk

i #Y UP

§ BRIk

#Y_UP: LD A,92H
OUT (31H),A
LD A,00H
OUT (34H),A
CALL DELAY!
LD A,02H
OUT (34H),A
CALL DELAY!
RET

§ BRI

i Y DOWN

$ ORIk

Y_DOWN: LD DE, (3E02H)
IN A,3CH
BIT 1,A
JR NZ,PY!

LD DE,0000H
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CALL DE1
JR PY2

PY1: CALL #Y_DOWN
CALL COUNT_DOWN_Y

PY2: LD (3EQOZ2H),DE
RET

1 BN Rk Rk

+ #Y DOWN

§ BEERRREE RO R

#Y_DOWN: LD A,93H

. OUT (31H),A

LD A,00H
OUT (34H),A
CALL DELAY!
LD A,02H
OUT (34H),A
CALL DELAY!
RET

3 Rk Rk Rk

s+ X,Y UP

§ Rk kORI k

XY_Up: LD HL,{3EOOH)

LD DE, (3E02H)
CALL #X,Y_UP
CALL COUNT_UP_X
CALL COUNT_UP_Y

LD (3EQOH),HL



LD (3EO2H),DE

RET

§ IR

i BX,Y UP

$ RORR Rk

#X,Y_UP: LD A,84H
OUT (31H),A
LD A,00H
OUT (43H),A
CALL DELAY 1
LD A,03H
OUT (34H),A
CALL DELAY!
RET

§ RO Rk

{ X,Y DOWN

R T T

XY_DOWN LD HL,(3EOOH)

LD DE, (3EQ2H)
PZ1i: IN A,3CH

CP OFCH

JR NZ,PZI2

LD DE,0000H

LD HL,0000H

CALL DE1

CALL HL!

JR PZ5

PZ2: CP FDH
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JR NZ,PZ 3
LD DE,O000OH
CALL DE1
JR PI5
PZ3: CP OFEH
JR NZ,PZ4
LD HL,0000H
CALL HL1
JR PZ5
PZ4: CP OFFH
JR NZ,PZ 1
CALL #X,Y_ DOWN
CALL COUNT_DOWN_X
CALL COUNT_DOWN_Y
PZ53 LD (3EOOH),HL
LD (3E02H),DE
RET
$ AR R R
{ #X,Y DOWN
§ KRR RO OR R
#X,Y_DOWN: LD A,87H
OUT (31H),A
LD A,OOH
OUT (34H),A
CALL DELAY!
LD A,O3H
OUT (34H),A
CALL DELAY!

RET
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3 BRI

+ X DOWN Y UP

3 Bk Rk

X_DOWN_Y_UP:

PG1:

PG2:

LD HL,(3EOOH)

LD DE, {(3EO2H)

IN A,3CH

BIT O,.A

JR NZ,PGt

LD HL,000CH

CALL HL1!

JR PG2

CALL #X_DOWN_Y_ UP
CALL COUNT_DOWN_X
CALL COUNT_UP_Y
LD (3EQCOH),HL

LD (3E02H) ,DE

RET

3 Rk R R Rk

t #X DOWN Y UP

3 BRSO R R R

#X_DOWN_Y_UP:

LD A,86H
OUT (31H),A
LD A,O0H

OUT (34H),A
CALL DELAY!
LD A,O3H

OUT (34H),A
CALL DELAY!

RET



1 BRI
+ X UP Y DOWN

$ BRI R R R
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X_UP_Y_DOWN:

PO1:

PO2

LD HL,(3E00H)

LD DE,{3EQ2H)

IN A,3CH

BIT 1,A

JR NZ,POt

CALL DEt

JR PO2

CALL #X_UP_Y_DOWN
CALL COUNT_UP_X
CALL COUNT_DOWN_Y
LD (3EOOH).HL

LD (3EO02H) ,DE

-

RET

$ BRIk

+ #X UP Y DOWN

1 RO

#X_UP_Y_DOWN:

LD A,85H
OUT (31H),A
LD A,00H

OUT (34H),A
CALL DELAY!
LD A,03H

OUT (34H),A

CALL DELAY!

RET



1 BRI

1+ CLEAR RAM

3 Bk

CLEAR_RAM:

LD BC,O0EFFH

LD HL,3000H

CLE: LD (HL),00H
INC HL
DEC BC
LD A,C
OR B
JR NZ,CLE
RET

$ RO

3+ ORIGIN

3 Bk

ORIl IN A,3CH
BIT 2,;A

CALL NZ,#Z_UP
IN A,3CH

CP OFCH

RET Z

CP OFDH

CALL Z,.#X_DOWN
IN A, 3CH

CP OFEH

CALL Z #Y_DOWN
IN A,3CH

CP OFEH
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CALL Z,#Y_DOWN
IN A,3CH
CP OFFH

CALL Z,XY_DOWN

JR ORI
§ BRI Rk
i COUNT UP X
$ BRI R Rk
COUNT_UP_X: INC L
LD A,C8H
OR L
JR NZ,HL 1
INC HL
LD L,O0H
HL1: LD ¢1X+0),L

LD (I1X+1),H
RET
§ RREOROERER Rk
i COUNT DOWN X
§ R R RR ROk
COUNT_DOWN_X: DEC L
LD A,L
CP OFFH
JR NZ,HL2
DEC H
LD L,0C7H
HL2: LD (1X+0),L
LD (1X+1),H

RET
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RO ROk
i COUNT UP Y
§ RO R RNk
COUNT_UP_Y: INC E
. LD A,0C8H
XOR E
JR NZ,DEt
INC D
LD E,O0H
DE1: LD (IX+2),E
LD (1X+3),D
RET
$RIRIROR R RO Ok
{ COUNT DOWN Y
§ IR RO
COUNT_DOWN_Y: DGC E
LD A,E
CP OFFH
JR NZ,DE2
DEC D
LD E,0CTH
DE2t LD (1X+2),E
LD (IX+3),D
RET
§ RO AR K
i AUTO
§ BBk R R

AUTO: CALL ORIGIN

-35-



NEXT:

#AUTO

LXt:s
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LD HL,0000H
LD (3E04H),.HL
LD (3EOS6H) ,.HL
LD (3EQOCH),IX
CALL CHX2

LD 1X,3000H
LD L,{(1X+0)
LD H,(1X+1)
LD (3EO08H),HL
LD L. (1X+2)
LD H, (1X+3)
LD (3EOAH),HL
LD DE, (3E04H)
LD HL, (3EO8H)
XOR A

SBC HL,DE
CALL NZ,XAUTO
LD DE, (3EO6H)
LD HL,{(3EOAH)
XOR A

SBC HL,DE

JR Z,.LX1

CALL YAUTO

JR #AUTO

LD DE, (3EO04H)
LD HL,(3EO08H)
XOR A

SBC HL,DE



ZAUTO

LX2:

LX3:

LX4:

JR NZ,#AUTO
CALL CHK1
LD A,72H
OUT (31H),A
LD B,0AH

LD L,0C8H
CALL #ZAUTO
DEC L

LD A,L

CP OOH

JP NZ,LX3
DJINZ LX2
CALL ZAUP
LD L(1X+0)

LD H,{(1X+1)

LD (3E04H),HL

LD L,¢IX+2)

LD H,{IX+3)

LD (3EQO6H),HL

LD B,C4H
INC IX

DJNZ LX4

LD (3EOQOEH), X

LD

LD

HL, (3EOEH)

DE, (3EOCH)

XOR A

SBC HL,DE

JP

Z,AUTO
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#Z AUTO:

YAUTO:

LZ1:
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JP NEXT

LD A,OOH

OUT (34H),A
CALL DELAY2
LD A,O4H

OUT (34H),A
CALL DELAY2
RET

LD HL, (3EOAH)
PUSH HL

XOR A

SBC HL,DE

JR NC,LX5
CALL #Y_DOWN
POP HL

INC HL

LK (3EOAH),HL
RET

CALL #Y_UP
POP HL

DEC HL

LD (3EQAH),HL

RET
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§ OO R R R

+ CHECK XEY AUTO MODE

$ KRR OO R R R

CHK1:

LX6s

LX7:

CHN_SP:

4

IN A,40H
"BIT 0,A
JRNZ CHN_SP
IN A,40H
CALL DELAY3
BIT 6,A

RET NZ

IN A,38H
CALL DELAY3
BIT 6,4

JR Z,LX6

IN A,38H
BIT 0,A

JR NZ,CHN_SP
IN A,38H
CALL DELAY3
BIT 6,A

JR NZ,LX6
IN A,38H
CALL DELAYS
BIT 6,A

JR Z,LX7
RET

CALL ZAUP

LD (3EQEH),SP



ZAUP:

LX8:

LD HL, (3EOEH)
LD (HL) ¢+14H
INC HL

LD (HL),B80H
LD 1X,(3EOCH)
RET

LD A,73H

OUT (31H),A
CALL #ZAUTO
IN A,3CH

BIT 2,4A

JR NZ,LX8
RET

END
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MACHINE CODE DATA

ADD DATA ADD DATA

0000 3C 3C 3C 39 39 39 33 33 O4ES8 63 6C 6C 6C 66 66 66 63
0008 3C 3C 3C 3C 36 36 36 33 04F0 3C 3¢ 3C 39 39 39 33 33
0010 3C 3C 3C 39 39 39 33 33 04F8 33 3C 3C 3C 36 36 36 33
0018 33 3C 3C 3C 36 36 36 33 0500 3C 3C 3C 39 39 39 33 33
0020 3C 3C 3¢ 39 39 39 33 33 0508 33 3C 3C 3C 36 36 36 33
0028 38 3C 3C 3C 36 36 36 33 0510 3C 3C 3C 39 39 39 33 33
0030 ADD 0030-00F7 lﬁu O0H 0518 33 3C 3C 3C 36 36 36 33
00F8 33 3C 3C 3C 36 36 36 33 0520 3C 3C 3C 39 39 39 33 33
0100 33 33 33 36 36 36 3C 3C 0528 33 3C 3€C 3C 36 36 36 33
0108 3C 33 33 33 39 39 39 33 0530 6C 6C 6C 69 69 69 63 63
0110 33 33 33 36 36 36 3C 3C 0538 63 6C 6C 6C 66 66 66 63
0118 3C 33 33 38 39 39 39 33 0540 6C 6C 6C 69 69 69 63 63
0120 ADD 0120-01F7 Lﬁu O0H 0548 63 6C 6C 6C 66 66 66 63
O1F8 3C 33 33 33 39 39 39 33 0550 6C 6C 6C 69 69 69 63 63
0200 €3 €3 €3 €3 €3 C3 C3 C3 0558 63 6C 6C 6C 66 66 66 63
0208 ADD 0208-022F Lﬁu OOH 0560 CC CC CC €9 €9 €9 C3 C3
0230 93 93 93 00 00 00 00 00 0568 €3 €C CC CC €6 €6 C6 C3
0238 ADD 0238-025F Lﬁu 00R 0870 CC €C CC €9 €9 €9 €3 C3
0260 33 33 33 00 00 00 00 0O 0578 €3 €C CC CC C6 C6 C6 C3
0268 ADD 0268-028F tﬁu OOH 0580 CC CC CC C9 €9 C9 C3 C3
0290 €3 €3 C3 00 00 00 00 00 0588 €3 €€ CC CC €6 €6 C6 C3
0298 ADD 0298-02DF lﬁu OOH 0580 3C 3C 3€ 39 39 39 33 33
02C0 63 63 63 00 00 00 00 0O 0598 33 3C 3C 3C 36 36 36 33
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ADD DATA ADD DATA

02C8 ADD 02C8-02EF Lﬁu OOH 05A0 3¢ 3C 3C 39 39 39 33 33
02F0 33 33 33 00 00 00 00 0O O5A8 33 3C 3C 3C 36 36 36 343
O2F8 ADD O2F8-02FF lﬁu O0H 0580 3C 3C 3C 39 39 39 33 88
0300 ‘¥33 33 33 00 00 00 00 0O 0588 33 3C 3C 3C 36 36 36 33
0308 ADD 0308-032F Lﬂu OOH 05C0 9C 9C 9C 99 99 99 93 93
0330 63 63 63 00 00 00 00 0O 05C8 93 9C 9C 9C 96 96 96 93
0338 ADD 0338-035F tﬁu OOH 05D0 9C 9C 9C 99 99 98 93 93
0360 €3 C3 C3 00 00 00 00 00 05D8 93 9C 9C 9C 96 396 96 93
0368 ADD 0368-038F lﬁu OOH O5E0 9C 9C 9C 99 99 99 93 83
03380 33 33 33 00 00 00 00 OO O5E8 93 9C SC 8C 96 96 96 93
0398 ADD 0398-03DF Lﬁu OO0H 05F0 3C 3C 3C 39 39 39 33 33
03CO 93 93 93 00 00 00 00 00 O5F8 3C 3C 3C€C 39 39 39 SQ'Q?'
03Cs8 ADD 03C8-03EF Lﬁu 0OH 0600 €3 €3 C3 €6 €6 C6 CC CC~
03F0 33 33 33 00 00 00 00 00 0608 €C C3 €3 €3 €9 €9 €9 C3
03F8 ADD O3F8-03FF tﬁu OOH 0610 €8 €3 C3 €6 C6 C6 CC CC
0400 €C €CC €C €9 €9 €9 C3 C3 0618 €C C3 €3 €3 €9 €9 €9 €3
0408 €3 €C CC CC C6 C6 C6 C3 0620 €8 €3 C38 C6 C6 C6 CC CC
0410 €CC CC CC €9 C9 C9 €3 C3 0628 CC C3 €3 €3 €9 C9 C9 €3
0418 €3 €C CC €C C6 C6 C6 C3 0630 93 93 93 96 96 96 9C 9C
0420 €C CC CC €9 C9 €9 C3 C3 0638 9C 03 93 93 99 99 99 9oC
0428 €3 CC €CC €C C6 C6 C6 C3 0640 93 93 93 96 96 96 9C SC
0430 9C 9C 9C 99 99 99 93 93 0648 9C 03 93 93 99 99 99 9C
0438 93 9C 9C 9C 96 96 96 93 0650 93 93 93 96 96 96 9C 9C
04490 9C 9C 9C 99 99 99 93 93 0658 9C 03 88 93 899 99 99 S9C
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ADD DATA ADD DATA

0448 98 9C 9C 9C 96 96 96 93 0660 33 88 33 36 36 36 3C 3C
0450 9C 9C 9C 99 99 99 93 93 0668 3C 383 33 33 39 39 39 3C
0458 98 9C 9C 8C 96 96 96 93 0670 33 33 33 36 36 36 3C 3C
0460 3C 3C 3C 39 39 39 33 33 0678 3C 33 33 33 39 38 39 3¢C
0468 33 3C 3C 3C 36 36 36 33 0680 33 33 33 36 36 36 3C 3C
0470 3¢ 8C 3C 39 39 39 33 83 0688 3C 38 33 33 39 39 39 3C
0478 33 3C 3C 3C 36 36 36 33 0690 €3 €3 C3 €6 €6 C6 CC CC
0480 3C 3C 3C 39 39 39 33 33 0698 CC C3 €3 €3 C9 C9 C9 C3
0488 33 3C 3C 3C 36 36 36 33 06A0 C3 C3 C3 €6 €6 C6 CC CC
0490 €CC €C CC C9 €38 C9 C3 C3 06A8 €C €3 €8 €3 €9 €9 €9 C3
0498 C3 CC CC CC C6 C6 C6 C3 06BO €38 C3 C3 €6 C6 C6 CC €C
04A0 CC €CC CC €S €9 C9 €3 €3 0688 CC C3 €3 €3 €9 C9 €9 ¢3
04A8 €3 CC CC €C C6 C6 C6 C3 06C0 63 63 63 66 66 66 6C 6C
04B0O CC CC €C €9 €9 €9 €3 C3 06C8 6C 63 63 63 69 69 69 63
0488 €3 €CC CC €C C6 C6 C6 €3 06D0 63 63 63 66 66 66 6C 6C
04C0 6C 6C 6C 69 69 69 63 63 06D8 6C 63 63 63 69 69 69 63
04C8 63 6C 6C 6C 66 66 66 63 06EO 63 63 63 66 66 66 6C 6C
04Do 6C 6C 6€C 69 69 69 63 63 O6ES8 6C 63 63 63 69 69 69 63
04D8 63 6C 6C 6C 66 66 66 63 06F0 33 33 33 36 36 36 3C 3C
O4E0 6C 6C 6C 69 69 69 63 63 O6F8 3C 33 33 33 39 39 39 3C
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ADD DATA ADD DATA

0700 33 33 33 36 36 36 3C 3C 0780 €C €3 C3 €3 €9 €9 C9 C3
0708 3C 33 33 33 39 39 39 33 0788 €C C3 C3 €3 €9 €9 €9 C3
0710 33 38 33 36 36 36 3C 3C 0790 33 33 33 36 36 36 3C 3C
0718 3C 33 33 33 39 39 39 33 0798 3C 33 33 33 39 39 39 33
0720 33 33 33 36 36 36 3C 3C 07A0 33 33 33 36 36 36 3C 3C
0728 3€C 33 33 33 39 39 39 33 07A8 3C 33 33 33 39 39 39 33
0730 63 63 63 66 66 66 6C 6C 07B0O 33 33 33 36 36 36 3C 3C
0738 6C 63 63 63 69 69 69 63 07B8 3C 33 33 33 39 39 398 33
0740 63 63 63 66 66 66 6C 6C 07C0O 93 93 93 96 96 96 9C 9C
0748 6C 63 63 63 69 69 69 63 07€8 9C 03 93 93 99 89 99 9C
0750 63 63 63 66 66 66 6C 6C 07D0 93 93 93 96 96 96 9C 9C
0758 6C 63 63 63 69 69 69 63 07Dh8 9C 03 93 93 89 99 99 9C
0760 €3 C3 C3 €6 €6 C6 CC CC O7EQ 93 93 93 96 96 96 89C 9C
0768 €CC C3 C3 €3 €9 €9 €9 C3 O7E8 9C 03 93 93 99 99 99 8C
0770 €3 €3 €3 €6 C6 €6 CC CC O7FO 33 33 33 36 36 36 3C 3C
0778 €€ C3 C3 €3 €9 €9 C9 C3 07F8 3C 33 33 33 39 39 39 33
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NEC

NEC Microcomputers, tnc. L PD271

16,384 (2K X 8) BIT UV ERASABLE PRORM

DESCRIPTION  The uPD2718is2 16,384 bit (2048 x 8 bit) Ultraviolet Erasable and Electricaily Prq.
grammable Read-Only Memory {EPROMY. It operates from a single +5 volt supply,
making it ideal for microprocessor applications. It offers a standby mode with i
attendant 75% savings in powwer consumption, and is compatible with the uPD2318g
2 @OM. This allows for economical change-over 10 2 masked ROM for production
quantities, where desired.

The pPD2716 features fast, simple one pulse prcgramming controlled by TTL len
signals. Total programming time for alf 16,384 bits is only 100 seconds. '

FEATURES * Ultraviolet Erasable and Electrically Programmable
. ‘o Access Time — 450 ns Max
e Single Location Programming .
o Programmable with Single Pulse
o Low Pawer Dissipation Standby Modz
s Input/Output TTL Compatible for Reading and Programming
s Pin Compatibie to uFfD2316E (16K ROM}
o Single +5V Power Supply
o 24 Pin Caramic OIP
+ Three-State Qutputs

PIN CONFIGURATION ar(d e

1 24 ] veg (45W)

Ag(]2 23] Ag
as3 223 ag
A4 21 qup
Alys w0 (e PIN NAMES’
a0 uPO 13 ; A0 Ag-A10 Addresuas
A‘CJ 7 IN6 s {3 CEIPGM - Ouwmut Enatle
aglle 17 107 0g-07 Data Outouts
009 16 (] 0. CE/PGM | Chip Enable/Program
o, 1o 15 [J Osg
o, O 14 {104

ovi Gno {112 13{3 03

TABLE 1. MODE SELECTION

PINS
MODE TE/PGM ot Ve | Vic | ouTPUTS §-
Read Vi vy . 5 +5 Oourt
Standby Vin Don't Cace |° *8 { 5. HighZ
Progam Pulsed Vi 10 Viy ViR «25 ] 5 OiN..
Program Versty Vit Viy *25 | -5 Sout
Program inhibit Vit VW 25 11 High Z

ViH and Vi sre TTL .hiqh levet {*°17) and TTL fow level
[*'0°") raspectively.



ppbzﬁs

DATA OUTPUTS BLOCK DIAGRAM
vVeec o—————e 00.07 .
GND O——= Y
__ O0E —{ ouvpPuT EnaBLE
——] CHIP ENAB
CE/PGM c PéMALOLGEIcAND OUTPUT BUFFERS
( . .
—] Y . Y-GATING
. > D.iCODER hd
Ap-A10
ADDRESS ¢ "
INPUTS f— X o 16,384 BIT
Ju—— DECODER . CELL MATRIX
p—— -
\ L]
“Operating Temperature, . ... .. .. AN\ A -10°C 10 480°C  ABSOLUTE MAXIMUM
“storage TempPerature . . ... i i e e -65°C 10 +125°C RATINGS*
‘Output Voltage. L . . . . . ... oo de . . .. gy — -0.3 to +6 Volts
lputVoltage. ..o v vt N AN (¢ -0.3 1o +6 Voits
SupPlY VOItag8 Vien « v veei et e e i e e e -0.3 10 +6 Volts
supply Voltage Vpp. . . .. ..o 2.4 T KA 8 AR, N, -0.3 ta +26.5 Volts

* . .

COMMENT: Stress above those listed under “"Absolute Maximum Ratings” may cause permanent
amage to the device. This is a stress rating only and functional operation of the device at these or
sy other conditions above those indicated in the aperational sections of this specification is not
inplied. Exposure 10 sbsolute maximum rating conditions for extended periods may affect device

hiability. - .
& < o .
T,=25C
Ty= 25°Ci f= 1 MHz 7 CAPACITANCE
LIMITS TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT | CONDITIONS . ’
tnput Capacitince CiN 4 6 | pF | vin=0V ¥
Output'Capacitince |  CouT 8 12 pF VouT = 0V
) READ MODE AND STANDBY MODE DC CHARACTERISTICS
T,-0C~70°C Ve @ = esv 2 5% vpp D@ - vee i 06y @ f : .
LT
PARAMETER bag ] -1 MM, | TYP. | MAX UNIT - TEST CONDITIONS
Outgnt High Voltan Vou 24 v lon * ~400 wA
Oveout Low Veltage Voo 048 | v tog, = 2.1 mA
Ingnst Migh Veltage Yin 20 | | Ve
treat Lows Vollage viL a1 (3] v
Ovmst Laskage Cuarrent o 10’ »A VouT = 523V
ot Lastage Current W 1] »A Ving = 823V
Ypp Cerrent [T s mA | Vypesasv
vee S legh 10 5 S f::E-IPGM-vmo__E-VmSI-n@v‘hﬂ'
o) 57 | o mA CUPGM = V) OF « V|| Aead Mooe 4

Notwe: @ Ve must de spplied simultaneousty or belora Vpp'and removed siter Vpp,
@ Vpp may be connectsd dirsctly 10 V(:c~ {+5V) st rasd mode and standby mods.
© The supply current would then be the sum of Ippq and Icc (1o of loc2)-

@ The tolerancs of 0.6V allows the use of » driver circuit for xn}ilchi'\q the Vpp
supply pin from +25V to +SV. .



, PD2716

weg amMING of multiple pPD2716s in parailel with different data is rendered more PROGRAMMING
«ily Y the program inhibit mode. Except for CE/PGM, all alike inputs {including OE) INHIBIT MODE
1the parallel yPD2716s may be common. Programming is accomplished by applying

Tt level program pt pulse to the uPD2716 CE/PGM input with Vpp at +25V. A low
..vel applied to the CE/PGM of the other uPD2716 will inhibit it from being
'.ogr:mmed.

qrify should be performed on the programmed bits to determine that the datawas  PROG RAM VERIFY MODE
qrectly programmed on all bits of the uPD2716. The program verify can be per-
ymed with Vpp at +25V and CE/PGM and OF at low (O} fevels.

»¢ data outputs af two or more uPD2716s may be wire-ored together to the tame OUTPUT DESELECTION
jta bus. In order to prevent bus contention problems between devices, all but the
1ncted uPD27 165 should bé deselected by raising !he-(TE input to a TTL high.

24 13 ) PACKAGE OUTLINE
imN
Mo nNonAOoOo ot 4PD2716D

) 15 0 O W Ry U D 6 [ 6 i 8 [ U0 ) O [ (N U ) 65
1 12

CERAMIC
ITEM | MILLIMETERS INCH
A 335 MAX. | 1.32 MAX.
8 2.78 . 1.1
¢ 254 0.1
. D 0.46+0.10 | 0.018£0.004
£ 27.94 1.10
£ 13 0.05
G- 254 MIN. | 0.1 MIN.
H 0.5 MIN. 0.020
1 5.0 MAX. 0.20
J 5.5 MAX. 0.216
K 15.24 0.60
L 135 0.53
+0. +0.004
M| 02s*010 Hoo0l 0o ‘

2716D512-80-CAT



DC CHARACTERISTICS
(CONT.)

AC CHARACTERISTICS

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE

T, = 25°C 1 5°C vee @D = +5v s 5% vep Q@ - 25V v

LiMITs
PARAMETER symoor | win | vre | max | vmr TEST CONDITIONS
Trout Migh Vol Lege Vin 20 Voot v T
1rout Low Vol M Qi as v T
Inout Laskage Current uw 10 A | Vi - s2VRASY
IV
. Proagrem Verily
Vpp Corrent ey : TA ] TSN Vi e it
) pr2 30 mA | TE/PGM = vy Prowsm Moas
Ve Currvat lec 100 m~A —
- —_—
READ MODE AND STANDBY MODE
7,0 C10 410G Ve D= vsv 1 5%: v, O@ v :06v D
LIMITS
TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT CONDITIONS
——
Address to Quiput Delay | tace 450 as | CE/PGM = GE « vy
CE/PGM 10 Output:Delay| tcg 450 ns | QE = vy
Outpit Enable
¢ 120 | ns | CE/PGM=v
1o Output Delay O€ : L
Qutput Enadble High oF 0 100 N CE/PGM = viL
to Qutput Float b
Address 1o Output Hold | tOH 0 ns | CE/PGM = OE = vy_

Test Conditions

Qutput Load: 1 TTL gate and C_ = 100 pF

fnput Rite and Fall Times: 20 ns
laput Pulse Levels: 0.8 to 2.2V

Timing Measurement Refzrence Level:

Inputs: 1.0V and 2.0V | °
Qutputs: 0.8V and 2.0V

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE
T, ~257C £ 5°C: Ve D v8v 1 6% v, DD 225y v

LIMITS TEST
PARAMETER SYMBOL | MIN| TYP] MAX | UNITS { CONOITIONS
Address Setwp Time tAS 2 M
UE Setwp Time wes |° 2 I
Data Setup Time w0s 2 s
Address Hold Time tAH 2 ity N
OF Hold Time. tOEH 2 s
Data Hold Time 0OH 2 i K -
Output Enable to Output Float Delay | tofF Q 120 ns CE/PGM = viL
Output Enable to Output Oelay Qe 1207 s CEPGM = vy,
Program Puite Width W 45 | S0 S5 ms :
Program Pulss Rite Time ®RT .| 5 ns
Prograrn Pulse Fail Time $FT -] n
Test Conditions:
lnputPulte Levels .. ........ 0.8V to 2.2V Output Timing Refarence Level . .08V and Y
{nout Timing Reference Level. . . .. 1V and 2V

Neows: @ VEC must b abplind Kimultaneawtly o defore Vpp and remnoved siter Vpp.

@ Vpp may e connected direcily 18 VOE {+5V] ot resd mode and saanddy mode.
The sucoly curtent would then bt 1ne sum ol Ippq and ICC liCCt o ICC2)

(D The 1oterancs of Q.BY siown the vae of & Sriver Covauit Tor mwitehing he Vs
weply pia from +25V 10 *8Y.,

@ During prowamming, srogram mhdit, snd program verily, » mazimum of *+25V
houid Be 0pied 10 the Vpp P, Wl voitages 10 D¢ genesated Dy the Vpp
Powet Weply should De fimited 10 leu than <28V, *

3
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EUNCTIONAL The uPD2716 operates from a single +5V power supply and, sccordingly, ix igyy
DESCRIPTION for use with +5V microprocessors such as pPD808S and yP08048l8748

OPERATION

READ MODE

STANDBY MOOE

PROGRAMMING
MOODE

Programming of the uPD2716 is achieved with a single 50 ms TTL pulse, Total pro.
gramming time for all 16,384 bits is only 100 sec. Due to the simplicity of the pro.
gramming requirements, devices on boards and in systems may be programmed eni
and without any special programmer, !

The pP02716 features 3 standby mode which reduces the power dissipuim' from ,
maximum actlive power dissipation of 525 mW to 3 maximum standby power ditsip
tion of 132 mW. This results in a 75% savings with no increase in acczss time,

Erasure of the pPD27 16 programmed data can be attained v:hen exposed to Tight w
wavelengths shorter than spproximately 4,000 Angstroms {A). 1t should be noteq
constant exposure 1o direct suniight or room level fluorescent lighting could erass v
uPD2716. Consequently, if the uPD2716 is 10 be exposed 10 these types of lighting
conditions for long periods of time, the uP02715 window should be masked 1o
prevent unintentional erasure.

The recommended erasure procedure for the pP027 16 is exposure 10 ultravioieq tig.
with wavelengths of 2,537 Angstroms (A) The integrated dose (i.e., UV intensity o
exposure time) for erasure should be not less than 15 W-sec/em?. The erasure time
approximately 15 to 20 minutes usmg an ultraviolet lamp of 12,000 pW/em2 poye:
rating.

During erasure, the pPDZﬂS should be placed within 1 inch of the lamp twbes, | ¢
famps have filters oa the tubes, the filters should be removed before erasure,

The five operation modes of the uPD2716 are iim:d in Table 1. The power suppliag
required are a +5V Vg and a Vpp. The Vpp power supply should be at +25V duri
proqrarnmmg, program verification and program inhibit, and it should be at +5y

during read and standby. TE/PGM, OE and Vpp select the operation mode es showr
Table 1.

When CE/PGM and OF are at low (0) level with Vpp at +5V, the READ MODE is

set and the data is available at the outputs after tog from the falling edgﬁ of OF an:
tACC after setting the addrus

The uPD2716 is placed in the standby mode with the application of a high (1) level
TTL signal to the TE/PGM and a Vpp of +5V. In this mode, the outpus are in 2

hich impedance state, independent of the OF input. The active power diszipation is
reducsd by 75% from 525 mW to 132 mW.

Programming of the uPD2716 is commenced by erasing all data and consaquenthy
having al! bits in the high (1) level state. Data is then entered by programming a low

{0} fevel TTL signal into the choszn bit location.

The uPD2716 is placed in the programmfng mode by applying a-high (1) fevet TTL
signal to the OE with Vpp at +25V. The data to be programmed is applied to the
cutput pins 8 bits in parallel at TTL fevels.

Any location can be programmed at any time, either individually, sequentially or
at random.

When multiple uPD2716s are connected in parallel, except for CE/PGM individual

uPD27 165 can be programmed by applying 3 high (1) level TTL puise to the CERPG
input of the desired uPD2716 to be programmed.

Programming of multiple uPD2718s in parailel with the same data is easily sccom
plished. All the alike inputs are tied together and are programmed by spplying 3
* high (1) fevel TTL pulse to the EE/PGM inputs.



P,'PD2716 '

READ MODE
ror0 > AOORESSES VALID TIMING WAVEFORMS
) . . pe— OH
[rey —
w0E——
@
tACC (D F ~—rdp

O p—————
Co.2 /m VALIO OUTPUT
FIGH IMPEDANCE  \\W\\ HIGH IMPEDANCE.

PROGRAM MODE

PROGRAM ! PROGRAM VERIFY —..{

ADORESS N ADURESS Nem

L—.—xks_.“ 1AH
4 VALID INPUT 1
ADDRESSN+m

,
OF

a VALID INPUT
7 ADORESS N

CErrGH

C—10E€ atter the falling edge of CE/PGM for resd

Notas: @ (—)-E may be delayed up 10 1AC
mode without impact on tACC

@ tOF s specilied trom OFE or CE/PGM, whichever occurs first.



54138,/74138

3-Line-to-8-Line Decoder

Schottky TTL High- Speed TTL Low-Power Schattky TTL Standard TTL Lm
Package . Package . Package . Package
evice Type Device Type Oevice Type Device Type Device T Pack,
o YPe T RIMICE TP ET P micH ClPIMICF P el P mice oo | kate
:
Td SN34S 138 14 i : SNSILSIN L e | N&
o SN1SI128 1 NO SKI4LS13E IR R T
sraniz |00 ek s/ rewsine | 04| TH T *_L_Q‘
FAIRCHLD TV T Tesias foxnw o3t rld 1M1 i 7 H:\l
- ! | i 1 -
MOTOROLA TS A 7 V A;Jll.t
oMLS 138 [ 1 [ T
N.S.C. OM115138 [ DASILS 138 | bt | | [ | : !
7 | 1 L T
'
PHUPS NS 138 ol 1 | ] nnsias T 131 i | t FTINI
SIGNETICS | oot Foed T 1 T T
NIISI3E [FQindt | NTALS133 ] et | [ : ‘-%I\-
i [ ]
SIEMENS } ' i T - i ] Ny
FUAITSU Lt e T
. nesn T ~dl_ | [ ]
[ t | ' -\
HTACH N HOTLS18 [T ] ] ﬁ*-{-s;\\‘
[ ) [ :
MTSUBISH e 5o WTaLs 1 [ T P £\:"1
. f
N | { 1 i ! |
£C i | Tiesing ) : ﬁ‘
[ 1 1 i i R
. ]
TOSHBA l 1 ] } i ] ] ﬁ:\
Electrical Characteristics SN54LS138/SN74LS138 - H f T
ectrica aract Pin Assignment. {(Top View)
absolute maximum ratings over opersting :D CATZOUTPUTS
. {
free-air emperature range Ve ‘ve w1 YZT vy re vy v
Susoly voltage. Voo v Quersting fee-aw | sasats]  —S5Cro 125°C 16[ 15 ldl 13Ll2 ’11 lloll g
Foul voitage ™ temoerature range | SAIS | g4°Ct 10C | N l j
Storace temperaiwre rangs [ —-4£5"Clo 150°C A —[ L l 1 l l
; . T l
recommended opsrarating conditions i ekl "I RW Y :>J
. i A
SNSALS 138 snicsims 1 " \
3 WMIN_ NOM MAX | MiN_NOM _ MAX | 8 ¢ Gra g2z ot v7 positive logic: .
Suzoly voltage, Yoo (8] § 5.514.78 5 sz v | sée funclion tagle
Hignelevel autout current. oy 430 10| : .
Low-lavel outout current. o1 4 1| ma 2
Operating free-aw temosratwe, Ta -5 1251 0 0| ¢ A 8 cnGraGiB Gi, YT T
uTPyT
alectrical characteristics over recommended operating SELECT ENABLE
free-air temperature range = . .
i i 3o ] Function Table
PARAMETER 4 TEST CONOITIONS? |Min TYPS MAX junT *S138°LS138
Vi Hign-tevet mout vollage z v
Vo Low-heval inout vorlage 9.8{ v INPUFS UTP
Ty uTS
vy insut_clamp vouage VoG MIN, L= —i8mA V5t v ENASLE | * SELECT
= ) ) Gl G| C 3 & | Yo Yt Yz YVYY4vy
VEC=MIN, V=2V, | $nS | 2.5 3¢ L3 A O Yi Y2 YY YL ¥YS Yg Y7
v Hign-
OH GReievel Ouidut voltace V=0, §V.10K 8 Gonel SRS | 2.7 e v X " X X X H H H ® H H « N
VoemMN,  Vig=12V, L XX X X[ H H H 28 H H X H
v - .
QL Low-mval outaul voltage Vi =0.5V. gy = ime 8.3% 8.5) v H L L L L L K HHHMHGBHHM
4 1noul ewrrent al maximum v . 5 & ClL L HIH U H H H H M H
- -
ot voitace ComMAX. Vi=1Y . 0.1 na H tloe ® o Lln H L MM oHK
It High-level_inout current Vop=MAX, Vim2.V 201 A N LiL M KM HH L H AN
Iy Lowetevel moul currant Voo o MAX,  Vi=d.4V 5.¢] ma H L ] L8 H H H H L KB M H
ing Short-cireut outout Current @ | Vep mMAX - 20 - 100 =A H LyH L HiH H H H H LU H H
: VEg®=MAX,  Culouls enscied " Ljd H LiH HHKH A HHLH
ee Susory current cc
and oven 6.1 0| ma M LiH H HIH H H H H H ¥ L
;°L“ 2 D7 Nglf < GzwG2a4G18
PHL | {:om Binary sclect > 7 L HEmGh level, L miow level, X mwremevant
oLH | ro Any outout vecwsv. 3 i3 27 . .
tomy_ Ta=25C levels Y Functional Block Diagram
PLM e =isoF. (! s T I )
[l gets ns
.pNL trom Enabie Ry =2 Y L 32 | i
PLH 1o Any oultoul 3 17 2% o - ___%;‘_”
= & !
= — L. enzaee | O D’I | —
_ weuts g, ‘,.__'_'E_jvﬂn
auE:_/ P .
. D="uv )
! - GATa
T — vof qurPuTs
. L [N »—«_>— !
. i
stLECT Y
woyTS he
*$138 'L 5138 OECODER,/ DEMULTIPLEXER
1For gonditions shown as MIN of MAX. use e acoroorate vaiue soeC:fed under ¢ tnied 9 concitgrs for the dev<ce tyde

AN tyocal values are at Vogw 5V, T, misC, N

*Nal mare 1han one CulDul 3NOUIZ Be sSAOrted a1 1 LiMe. NG Qurdion of tNe SROF-CWCWt LBS1 STJUI AOL erceed One second,
SIPL B IICIIGION CHRY hime, 1OwelE-riGh-lever Ouidul
IPH B DFOTATRNON OElay hime, AQN-10+Dw-level OuiSul



54244 /74244  Octal Buffers/Line Drivers/Line Receivers .

Schttky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
“ cl
Package Package Package
Package ica Type Device Type Device Type Device Type
Device Type =TaTmEr] oo o - [CIPMEF clPIMEF C[P[MEF| “vce Typ
SNSILS2U 3
T - SNTIL S48 pape |-
FAIRCHLD
MOTOROLA
N s ¢ A N ] T
PHIUPS
—d
SIGNETICS
“SIEMENS égil_
FUNATSU
i
HITACH - t
1
MITSUBISH : 4:\
)
Nec mEN
] |
TOSHIBA - N
Blectrical Charscteristics 5N54L5244/5N74L5244 ' .
absolute mazimum ratings ovee aperating free-eir temperature un(.. s Bin Assignment (Top View)
Swoly votacs, YGC ™ | Operanng tree-wr TsnsasT ss'cieizsc A .
Inout voltace 3.5V | temosratwe rance  [SNTLS] OCto 10°C
interemtler voitage B Sterage lerosiature fance §5°C 10 150°C @ .
recommended eperating conditigns
. Ls54L5244 SNTALS244 NP
WIN  NOM _ MAX [MIN  NOM  MAX
Suooly votage, VGGQ 3 5 $.514.75 5 I X . o P A =
High-level outpul curtent, 10K 2 15) =4 ol (o) s} (vl o] (al [S1 [l (el fo
Low-tevel cuiout curreat, | QL 1 W) ma )
Ooersting frea-wr tamoerature, T4 B3 1s]- ¢ i C N
electrical charactaristics over recommended operating / /r /
free-air tempersture range (unless otherwise noted) N ‘/ / ‘/
’ TIONS 1 AL umiT 4>
PARAMETER TEST CONDE MIN TYP{ MAX L (25
L .
Vi Migh-level woul voilsos 2 vy s 3tz UaUac
VL Uowtevel rout voti0 Y] o
VIK__ Inout damo vatige VCC=MIN, = - 1ind = 15 [ei TsNssLs24d (1 SNT4LS244 (3, N}
Hystorous(VT « ~VT =) Voo =MIN 8.2 9.4 v
VCoMIN, ViR #2V, 24 11
v . ) A VIL =Vi max, 1ot = = Ind - %l v
High-ew
OKH rgh-leve! outpel age X VCO ~MIN, V=2V, > l
Vi =0.5V, JOH mMAX . H
B Vee=MIN.  |1gL =1zma i
VoL Low-evel oulout votage Vi =2V, v M
Vi =Vy_mas | lop =24ma o.§
102 pomievel vataee seoned Vo auAX. lvouz v d N
S =V, g »
T § .
10ZL_quwies vategs soored . | ViL=ViLmas [Voma.tv 7 .
n tout Savens AL mazum Veo=MAX, V=V 0.1 ma
™ :";gh:;un'l wpul cwrrent. Voo =MAX, V=21V 20| waA .
Ity Low-level trout current VEC =MAX, Vi =04V ~8.2] mA
08 Shori-arest Autpul current ¢ VEC =MAX -4 =225 ma .
L] 13 3
Outouts hah Ve =MAX A 2
. Suool rent Outouts tow TS u “% Ty
cc ¥ curre o ouoor Outouts coen .
1 oulouts
asabled s 32 54
switching characteristics, Voo SV. TA 25C .
- . i
PARAMETER TEST CONDITIONS [MIN TYr Max]|umiT . ‘
f
Proosganion delay e, . c,
PLK low-t0-Mghrlevet output L] 4] as ;
Bropagahon delay time, Cy »i%0F, Ry 26470, )
PHL  y retoriowetevel outout Set Nota 2 S . :
1271 Oulpul enacie ime (o low ichel x 1| as )
1P ZH _Outbut snadie time to non level T3 23 ns
Ouiput & sadie ime ’
[
PLZ from tow level Cy =5oF, A =s610. 5 1 ns '
o Qutput & satie time See Note 2 . !
HZ  wom tegh lavel 1 L4 1y as . .
tFor congitions shown a3 MIN & MAX, use the voion under everanng .
$ AN typcal values are at Voo -5V, Ty 25T,

SNat more (Ran one oulbul $hoUld De SNO71Rd 3L 3 Lime. And duration of the ShOrt-OrCwL 3HOUIG AT esceed One second.
NOTE 2 :lLoad orcut ang vollage wave lorms are shown on page 3-11.



54174,/74174 Hex D-Type Flip-Flop with Clear

Schottky TTL High-Soeed TTL | Low-Power Schottky TTL Standard TTL Low-Power TTL
] Package : Package Pack
Package . Package . . . ackage
N e Device Type T Device Type Device Type ——
| Device Type [<Tp Tmlcr] 22Vice T¥Pe [cTpmlcr clpimicr clplmicr e Trimie
T SNS& S 13 wel | SN34IT ] wy ] g
1 wT h
T.\. :::::;: ,gnw SNILS 1L 1 TINT) SNTUT PN T T
o Tot TusesiIe,fvesin | ad 1 | St et |05 | ] Y
FNRC"‘LD m:;"' Tt IE3) reresiescesn jol Al 13 | reeunscann IR 1 —
1 | { ] [ i
MOTOROLA T 1 1 SNILSIN T e | MCTUIT yoeT i
T | OMSLSIT | 7Tl i joMsan PDNE] Wi I
NS.C SuTET 71 T omisin | (5! 1_|oMmin PO ML WT i
[ 1 i ! (] ey
PHUPS ST T T 3 NS | I i NI ol ]
134N ] {
S54Sil .| { ! ™
GNETY . D
S CS s 1 ! ! NILSIN a ] wan T —
SIEMENS i FLISH K<) Nn
i 1 1 ]
FUATSU [ TS0 IR T 1 -
] —
HTACH HO1:S 174 o]0 [ HOTLSIN L HOTa174 TP D -
=] |
MTSWBISH e T ] MTaLS 10 B 5T o] ]
T ) .
| [ :
NEC | [ v
AmsiSIt [T RE N Y AnSALSIT K3 i i
AMD AmISITE ol | | ] ) [amnusin B [ | ™
_ -
ical - istics 74/SN74LS174 C e
Electrical ‘Characteristics SNS4L.S [74/S Function Table
absolute maximum ratings over operating free-air temoeraturs range - & *174, S174,°1.S174, (EACH FLIP-FLOP)
Suooly valace, Voo TV | Operatng free-an Tsuses| ~55°C 10 125°C INPUTS OUTPUTS
Irout veltsoe 7V | temosrature_tanae smus ¢C 1w WC CLEAR CLOCK D Q
Storsge temouratre range ~§5'C 10 150°C L X X L
T H ! H H
recommended operating conditions R i L L
] H L X Q0 .
SNS4LS 174 SN74LS174 -
UNIT H mtegh level {sieady state)
MN NOM MAX | MIN _NOM MAX ToTe, 1ovs TShesty 278D .
Swolv_voitage, Voo ; (5 s sslars s sas| v X =uretevesmt
High-tevel outout cuwrent Wy R - 400 -t | «A ! atansibon (rem low 10 Ngh level
Low-level sutout cwrent. tor ‘ 3| ma OJ =1he teval of Q befors the mdicaled strady-state
Clock_tremuarey, L) [ 30 [] 3¢ | MHz Nout conditions were estatdished.
Width of clock or cleas puise, 13 20 20 ns
| Data wout il - (] | Functional Block Oiagram
Seho bme, taenp | Clear macuve-state 28 28 ns \ .
Data hold time, thoid bi1s 5 ns N P SR
Overaung tee-air tamoerstive. T ] -3 125 @ ] "C B ex
electrical characteristics over recammended operating 8.
frea-air tamoerature range i
PARAMETER * TEST CONOITIONS t MIN_ TYPS MAXUMT
ViH  rigndevsl wout vallage 2 | v a2 = PR S
MIN Lowdevel moutl valtage 0.8 v b e
Vi inout ciame voltxge Voe=MIN,  l{==iimA =151 v
K Voo=MIN, Vw2V, ata
: v
VoH  High-level outout vaitage Vi a0.5v. lou= —st0sk 27/ 18
VOC=MMN, Vi=3zv, [ “
v, - . v ®
oL  Loweievel cutout voitage Yy =00V, lgL mma 9.5 a.5
11 put current at maximum input voltaee} Voo =MAX, Vi= TV 0.1] mA
o Hign-evel inout curreat Vog=MAX, V=21V 2| #A
Ix_ Low-evel irout current Vee=MAX, Vi=a. &V H -9.4| mA
[swsas I=20 ~ 100
! S aMA & L -
0S  Short t ouTut current® L VCC X [ T=% oy NG o L e
‘cg Swosly current Vog®MAX, See Nole 13 | mA 5 — .
tmyg  Masimum dock irequency . vee= 5V, B 4w MHx
P | from clear Ta=28C. . 23 3 ns tan N
PHA | from cleck g Cy =tS0F, 20 39| ns
Pu | from clock Ay =2 2t 35| ns e
. . PR L
Pin Assignments (Top View) ""F"
Ltat
e w ® e @ e = Aase
©) Ainininininine
e N
Y R
ohe atu
s :
_! LI g =
e o eflsidet] o l] e CETMIITALEITE HCE STYRL FUAALOS witu CLER
T R e L NOTE:With ail outouts coen and 4. SV waohed 10 aki data and clear wouts. igg 15
Sesboe fong T Bar tumwun Maasured allar & momentary ground, then &, SV, 13 aocied 1o clock.
—

t For condivone thown as MIN of MAX, use the 200r6onale vahw soerafied swder
SN tyrezal values are st VoSV, Ty =26 C.
* Net more than one oulout 3h0uld De shorted al & Lme,
4 PLH=Ooraoagaton colay e, lew-toshigh level Sutut
' ml, " DFEDACa UNN devay tine, heih to-dow-leval sutput
~r

1 o for the device tyDs.
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5400 /7400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High- Speed TTL Low-Power Sehosthy TTL Stancard TTL Low-Power TTL
Package l Package T Package . Package
Device T Device Type Device Type {17~ Oevice Type — -
P [cTpimcH Yo e P IMIcH] P e TRTMcH {Cip mcA
SNSA300 A IEZ BT Ty W [ Shisac S0 T w vif TusaLw s
Tl SN74S00 Ny, 3% =50 L Shid 306 B R
€ W34300/F W35005° {4 1 TFvsanm cusenD o i 2{ e rewe Pt
FAIRCHILD FCMS00-SCISM T L1”L] | | FCramn0 FCY00 71 4P11) I oL ieid :'I Iy FIPK
¢ 3100 (%17 F U M MC 3230 L Il
MOTOROLA w(, 3000 pd T X shenlsx TP 1 fuciwe i |
Co7Gante LN DML 500 T T TertaL sy P umTE Ty
NS.C. OmMTasen NI Tulango Rz D124 S0 1 Seate Y DTl F 2
R ey . i { ]
PHILIPS NS iy Gomedi. Yar00 Y LSS0 . B BT TR N
N34S0 F L] wed Steoo F Ll i 1. v fsen i
SIGNETICS Iiicw VAL te a0 £ At No, 300 A1 [nha :
i : i H - ]
SIEMENS H : — : I T
T ] ] . . .
I P S H
FUJITSU i DT Y7 TaL S0 T o | |Jeen R ;
! 1 ] ] !
HTACH "D74500 P 1A 500 I 2+ | [~0m0~oomy | 5 1 T
T T . [N I
MITSUBISHI WSS 000 7 M3 S00 P *2532%0 TR i !
I
NeC P 07} LS00 e, LPaz0 N
TOSHBA Towaa ERY
Elactrical Characteristics SN54L SO0, SN74LS00
sbselite menimum rabafs ever sporabag trae 2 tamperabure rang e
Saom roem Vec v Oewoiy v ]SS S¥T - ine Schematics (each gate)
Ve ooy ™~ hatadbiid [ swras < W we
e thr vellage 3y Suregn Mo e T -45C w T
proywT) TRTEE00 y
iy o AL vy S e mag i vm vcc
Sy v VOO I s [ REY K sn | v R, R, Ry
S St @ iy -8 - ol wh
[y ] 3 | IRPUTS .
Ouw sty Cowrve tomasstws, 15 - [ 0 » 3
: INPYTS
electrical charactaristics over recommended operating TPUT
free-air tamperature range - A TPy A oureuT
PARAMETER TEST CONOITIONS t MIN TYP3 MAX | umiT 8 8 Y
Vi Hepelovel ot sritage 2 v
Vip Low-level rout voitage 08 v :E
vy 1nout Cisap voriage YECTMIN, 1o -igmA ~t.5) v° 500
Vog =M. Vi =V max,
Vou  Hohievel outout voltage Low = MAX .Y 3 v GND H
VELMIN,  Vig=2V,
Yo Low-lovel ouiput vartage 0.2 94 ¥ ,
o 1gy = ¢aA N T LT YRR ,
ot ouree ot . 00 w Trdmt1ye P —
K s o votege e o~ o.1) mA 100 | 408 20% 1500 |37 GND
[ Huprieve! woul ewrent VEEEMAL, vygwy gy 20] oA Inpst clamp diodes not on . '
T Lowterel wovi owrem VecoMaL, v,Ll:u av 0.4 mA SNSAL 7 SNTAL ciecuits, 500 CIRCUIT 7]
s Py | R0 T - 00, °L00 CIRCUITS 3
los Short-owoaal med tarrent® Voo > MAY ["LS Famry | =10 e (=258
e Swoly cwrem [ T o, autouty heon & §i mA
fegy  Suooty cuvent Toal Ouipuls iow i2 2| ma
Avarsge per gate
Ice Suwpey curren vee =Sy 0% outy eycie) [ X] mA
Propepaton Sulry tumg, - .
(Y] Tre-tonapr-ten 021 Vgc v, Ta=23C, [} 151 ns VCC
Proceca: . .
e e s e e g
Pin Assignments (Top View)
@ @
L r_mnm'
I ¥
vez o “ T W By
nEnNSH¥nSnicy R [} '
= } ~ il
Mo ot . x >
- @3 a3
i : i I E '
Lt — GND
JT T r
. * (1] [ ™
. "HOO CIRCUIT
Peia~e tage’ 1502 CIRCWIT
LY Rewslor vauss Shcwe arq norumal 4ng .4 oo=4

1o soior woo 35 WM @ VAT _w e ETArET vees WACHBC I FICOMME NS Lo ALIIG GO i

AL g cuams w8 o veg ety T eNC
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i
|
System 7 — multi-axis systems
Max
Continuous/ ax Number
Peak speed of Mounting Feedback Command Control Resalution
Series Torque (Nm) {rpm) axes type lype signal lngp (stepsirev}
Bi 195130 13001 Esmriiee 20 fearing 200G
BLX 355613.0 12CC Rgsewc §
o Corr‘.gurr‘/;!r)r 7.76/7.76 —om %8 Ressr er
2 ~ius
S e PS7 36/7.4 i Paral SN
c
7}
) : 24 . ]
QL0 Systam 7 3,6.9.0 S Racw or B et
= > Sl
L) AC Brushless Parel
- ystem 154,454 3 Rack or = aokels ¥/
oQ Hybrid Parel
p 234.:0/128.0 12C0 i Panel Reccier
D2 3 4501 24 GVt a =1y o Enccer
o i - Deperdent
g
nE ubs 584,04 Rack or b 19)7 Encoder
8 g Panel Dependen
2 SRR
3@ uDZ 355139 2353 1-3 Rack or Encoder 10V oy Enccder
2 25 )
& Panel . Toenue Dependen

cntanal)

= PS7 Series




Compumotor Plus

BL Series

Shor circuit, RS-232C
PWM over temp. compatible Programmable End-of-
switching Power & brownout Digital LED RS-232C indexer Programmable inputs/ travel  Encoder
frequency input protected luning  diagnostics . diagnoslics in drive sequences outputs limits  following
20KHz 61-107VAC . .
COKHZ 61 1G7VAC . . . . . &3 £ . .
Feiz 120VAC . . . . cey 40 L G S R
20KH2z 1UTVAC or . . . . PST7X 63 23 . .
120VAC
20K H2 107VAC . o . . Come! 63 280 . .
. Card
20KH2 107VAC . . . % Eadin 6a 1o 2 =
f_;Ar {
ez 260VAC : . . . 27, 50 4 a8 D
A0
2UKF2 24-85V0DC . . -
:‘""{‘—-' ;“ ;_';)Vr (O . °* " e - e ot 310 7
eRbz 24-85V00C o . efige gomatiE

\
-

R

UD Series — brushed servo systems

(]




WVIOLorioed

Rail Open frame
Linear Ball Bearing Cross Roller Square Rail
Table 100000 Series 200000 Series 600000 Series - 700000 Series 800000 Series 400000 Series
Grade Standard Precision Standard Precision Precision Standard Precision Precision
Travei - mm &0d (708 G9! ag7 257 360 306
Load Capacity 126 175 73 e Y~  [5%b 130 e
Hornzontal - Kg
Speed’ - mmvsec 25 73 275 275 400 400 450G
Ground Lead Screw St faed SIAnaar S:ardard NA NA Optan Co:sc'\A P
Ground Ball Screw N A N:A NA Stancard Standarc N/A Stancard Stanazrd
Belt Drive NVA A AiuA NoA /A N/A NiA N D
Rolled Ball Screw NEA NA §7eli ) Optzn Optien Standard /A  Opren
Repeatabiiity — um 2 2 23 3 1,3 3 1,3 s
Accuracy = um/25mm D 2 5 ] 1.3 i 2 2
Straigntness. 8 J ) 1 2 2 2=
Flatness - um/25mm
Note
With 5 piteh ¢ <rii-nomindi o Jon

Cross roiler

—Darker

Square rail
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Custom Tables
 Travels to 3 metres, width to 1,5 metres
Payloads to 3500Kg '
Gantry and bridge designs

8 to 12 week delivery on custom designs

Brakes. counter weights, controls, motors,
and encoders

L J
s
Open Frame Rail Belt
300000 Series 500000 Series 500000 RT
Standard Precision Standard Standard
50 t €26 1600
7 ; %) %
75 7 430 2500
Standard Stangao v O_;;;on SN
Option Option | O-;;ton [ NIA
INA IN A “étan:a:Z’J
Op:tion Pzl 1 Sl?’“:ﬂd NA

6-axis inspection system

)
M

Linear ball bearing 5-axis motorised system with Z-axis counterbalance

7 —Darker




Rotary tables

Rotary Stages

* 360 degree free rotation

s |oad capacity to 9CKg

» Resciution to 0,002 degrees
» Precisicn or standard modeis

» Stage diameter to 305mm, solid top or
thru hole

Rotary Positioning

Systems
Rotary Tables

* Pre-lcaced wzmm gear drive

» 360 cegree travel; accuracy to 2 arc-sec

* Gear ratios 6f 36, 45, 30 or 180G 1

» Diameters to 305mm, solid top or thru hole
* Payloads to SOKg

* Standard baii teanng and heavy duty ball
bearirg mcds's

Rotary stages

Linear Motors

Mode! L5A L20
Static force - Kg o 9.1
Resolution — steps/mm 492 a5
Repeatability - mm 0008_ AL 0203
Speed mm/sec 1524 2540
Searng hpe : = Poder ol
Searrgioad -Kg 45 227
Srandafd iethhsj mm 1372 _czésa“

Each model is available with step and direction input,
microstepping drive (Model L) or microstepping drive
with integral RS-232C compatible indexer (Model LX).



vianuai Fositoning iiges SEasiss
and Stages A

* Straight line accuracy 2um/25mm. repeatability
of 1,3um

* Miniature ball slides

* Precision ground mounting surface with metric
mounting holes

English and metric micrometers, fine screw, and
differential screw stages J

* Digital micrometers with 1um resolution
* In stock for immediate delivery

Positioning slides

Dimension Ranges

Load Range Maximum Travel Length Height Width
(Kg) (mm) (mm) (mm) (mm)

Miniature ball 218 203 27 8 &

254 14 27

3 Ball bearing 364 800 32 13 22
& 1300 51 152
Cross roller 20-130 305 a4 25 _4_4_

460 51 152

Ball bearing 3:45 60 32 13 32

w A —— —
S 152 51 152
& Cross roller 7-100 60 a4 25 44
457 51 152

> Ball bearing 10-56 60 44 25 44
S8 152 51 152

= o

S8 Cross roller 10110 50 a4 25 44
E 152 51 . 152

Positioning stages Digital micrometer positioning stages




In co-operation with our French subsidiary Alme
Vis a Billes S.A., one of the leading European
manufacturers in this highly specialized field, we
make ball screw assemblies in ground and rolled
qualities for nearly all applications.

Product Range

Screw lengths, screw diameters and leads
The nominal diameters and leads are Standard
to DIN 69 051, Part 2, and ISO 3408.

Other leads, diameters and screw lengths can be
manufactured on request. Please contact us for
details.

Standard: Right-hand thread

Nuts
Single and double cylindrical nuts, plain or
flanged.

Adjustable-preload single nut

The latest development to join our ball screw
assembly programme is the adjustable-preload
single nut. This nut enables the clearance to be
adjusted radially via a slot about 0.1 mm wide.

Accuracy classes

The total accumulated lead deviation is cal-
culated as follows:

Classes 5 to 50 (ground)

1 Yo7
APy = APs0 X \ 359
Classes 25 to 200 (rolled)
AP = AP0 X 300
If the customer desires, the total accumulated

lead deviation of ground-thread ball screws can
be made negative. ;

70

This summary is intended to introduce you to the
wide standard range of our bail screw products.
If you have a particular problem, just let us know.
We will be glad to help you find a customized
solution to your application problem.

For detailed information, please send for our de-
tailed catalogue.

Figure 103

Y i
Nominal . Ground Thread {Precision-Rolled Thread ; !i
e AW Max. screw Lead P mit-cut |
(mm) i (mm) length y (mm) lenghts" il
d,  +0.5 10 20 (mm) | 255 10 16 20 25 32 40 (mm) |
L e 3000-3500 '}/
12 7 ® 3000-3500 ;.
6 i ® 1000 ® . 3000-3500 |
0.1 e 1200 7 s @ 3000-3500

% i /e ® 1500 ° e » 4500-5000

2 | e'e 2000 i s o T ° 4500-5000

40 | & @ 4000 i e o ] ® 4500-5000
s0° | e @ 4000 ! o o © ® 5000-5900 ©
63 e ® 5000 ’ . ® ® 5500-5900 |
80 e ® 6000 " o §500-5900 |
100 e ® 5000 : -
125 e o 6000 : l

Table 95

') The ends of mill=cut lengths (about 150 to 200 mm) are marked to show that they are not necessarily exactly to tolerance.

Accumulated lead deviation AP, (pm)
over screw length | (mm):

Ball screw assembly Class

1500 2000 3000 |

- — 7300 600 900 1200
Ground Thread 5 5 8 11 13 15 19. 25 |
10 10 16 22 26 31 38 50 "
!
25 25 41 54 66 77 94 125 §

50 50 g1 108 132 154 189 250

Precision-Rolled 25%)3) 25 50 75 100 125 167 250
Thread i
50 ! 50 100 150 200 250 333 500
100%) 100 200 300 400 500 666 1000
| 200 ! 200 400 600 800 1000 1333 2000
Table 96 %) Especially suited torad;uslabie-preload nut units.

%) by special request.




STAR Linear Bearings

Comparison of the various
Types of Linear Bearing

Main dimensions and
dynamic load capacities C')

Size Standard Load Segmental  -:load Compact Load Super Load Radial Load

Code Linear Bearings Capacity | Linear Bearings Capacity | Linear Bearings Capacity | Linear Bearings Capacity | Linear Bearings Capacity
Dimensions (mm) (N) Dimensions (mm) ZIN) Dimensions (mm)  (N) Dimensions(mm) (N) Dimensions (mm) (N)

B c D = :

22 130 _- e P R .

8 16 25 180 - e - - [ - - = -—
10 B o a - — 19 29 500 et — e

12 22 3 230 19 -28 480 X 36 L0 | me’ = e

16 26 36 280 24 —:30 650 26 36 800 o i —
20 32 45 560 28 1330 1000 32 45 1500 = - e
25 40 58 °_ 1100 35 40 1800 40 58 2500 o= - Ll
30 47 68 1400 40 .50 - 2800 47 68 3200 60 75 8000
40 62 80 2600 52 “35'60 4400 62 80 5500 75 100 13000
50 75 | {OD 4100 62 - 70 5500 75 1000 8600 90 125 20000
60 90 125 5800 - ke — -— - = | 110 150 30000
80 120 165 11000 - - nan o . - 145 200 60000

Table 1

$§er

184 Capanily anc Giree

won o inzd

page 9

Installation of STAR Linear
Bearings

Twa hinegr beanngs zre required for inezr motion
assemblies using one shzft only

Assemblies with tvyo shafte should have zt lezst
ace oithe shafls mounted on two hinear bearings

The tolerance values in the “zero clearance”
column can be raised by about # and those in
the h7/H7 column by about '/ for assemblies
with'Segmental and Compact LinearBearings. In
assemblies incorporating Radial Linear Bear-
ings._the values'inthe “zero clearance™ column
mus! no! be exceeded.

The smaller sizes of linear bearing (but not the
Compact series) can be inserted by hand.

Use ofanarbor (seeillu

stration) isrecommended

for insertion of larger-size linear bearings and all
Compact Linear Bearings.

Care should be taken

not to exert pressure on

-4

¢ prevent disionion
running fnchion end shonen the service life of
the essembly. specia!
CoSyUTe DIecIse

which would

Spe

incregse

be teken to

Points to note when Mounting
The edge of the housing bore must be chamfered.

ecd lincer bear
.| r maximum spac- b
! «Cuf:"yp including devietion from parel- <04
g cmiior ceMamblics "'_:':,:ra‘ nc STAR Super
an Stzndard Lisear Ecanngs ere as foliows
B e P im o °
Beeg Z LM -~ =
zero zero o gl ®
“lear- clear- M -
ET - gnce /T HT mm; ance h7/H, B @
®.
£« no RS T - . s
g 4 12 30 g - 247 A i
1L 4 12 40 11 19 5
g 12 g0 123 Y =
1€ 5 13 K 137156131 0lg g
- 4 g P ol
("; I v ,‘..,:. G-L N :...2.2- ‘:-30.',' (4/_A 7T | =, &

Vit

the holding rings or seals when inserting STAR
Linear Bearings, as this could damage the ball
retainers.

Likewise with a view to preventing damage to the
ball retainers and seals, care must be taken to
ensure that the ends of the shaft are chamfered
and that the STAR Linear Bearing is not tilted
when it is pushed onto the shaft (see also
page 59, Fig. 92).

Hammers should never be usec on the sleeve,
hoiding rings or ball retainers of linear bear-
ings. as this will invariably cause damage to the
bearing.

Linear bearings with seals must not be pushed
onto the shaft over sharp edges. as the lips of the
seals are extremely sensitive to damage.

STAR Radial Linear Bearings must be mounted
as described in the detailed instructions given on
page 27. H

i

i



Retention

We recommend the following methods for re-
taining STAR Linear Bearings:

STAR Standard Linear Bearings

(closed and adjustable types)

- retaining rings (Figures 1and 2)

- holding rings (Figure 3)

- metal spacer (Figure 5)

- special arrangement (Figure 6)

STAR Segmental Linear Bearings

- retaining rings (Figure 2)

- wiper seal with metal spacer or metal spacer
only (Figure 5)

STAR Compact Linear Bearings

- no retaining elements required if instalied in
a bore in accordance with Table 21, Page 18
(length of bore = B)

STAR Super Linear Bearings

- retaining rings (Figures 1 and 2)

- holding rings (Figures 3 and 4)

- wiper seal with metal spacer or metal spacer
only (Figure 5)

- special arrangement (Figure 6)

STAR Standard and Super Linear Bearings
(open)

- grooved taper pin (Figures 8 and 27 to 33)
- special arrangements (Figures 6 and 7)

STAR Radial Linear Bearings

- noretaining elements required exceptinappli-
cations subject to vibration and/or high acce-
lerations.

STAR Linear Bearings

Figure 1: Re(ontlon by means of retaining rings
0 DIN 471.

For STAR Standard and Super Linear Bearings:

see Table 6

a4 Al /50,
s‘iL‘O_.QLQ:QLQ'Q_qu

Figure 5: Retention by means of metal “case”
for STAR Standard and Super Linear Bearings:
see Table 27, STAR Segmental Linaar Bearings:
see Table 18 and 20

N

N

Figure 2: Retention by means of retaining rings
to DIN

7

Figure 3: Retention by means of holding ring
in applications with length of bore =8,
(see Tabie 41)

Figure 4: Retention by means of holding ring
in application with length of bore = 8,
(see Tabie 29)

Figure 8: Axial retention by means of screws and
coper plate

Figure 7: Method of securing open STAR Linear Bearings
against rotation

Figure 8:

Axial and rotary
retention by means
of grooved taper
pin.

Open STAR
Standard Linear
Bearings

of sizes 20 to 80
are supplied with
ready-made re-
tention hole under -
reference bers ‘
0630-4..-00 and RS
0632-4..-00. LU
(Please request Tables 06/068-00

and -01.)

For open STAR Super Linear Bushlngs

see Figures 27 to 33.




STAR Standard Linear Bearings

Tapered outside diameter
with Outer Sleeve

(pre-adjusted to zero clearance)

Series 0640

We recommend tolerance zone JS8 for the
housing bore.

Figure 17

m

Reference Size Dimensions (mm) No. of Load Capacities (N) Weight Retaining
c Nurnber % Code - ball (kg) ring to
(without  ~ circuits DIN 471
- e dyn. stat.
r s_eals) . -0 DinsBni| Bias NMsia €4 gt c C,
._ .. . oo
- . 18, 37 _fefseal3 R "B 3 47 133 0,04 18x1,2
0640-008-00 008 22 36 18 43 17 2 3 56 160 0,07 22x1,2
30 45 24 6,6 19 2 4 230 430 0,16 30x1,5
35 52 T 23ia 4 280 520 0,19 35x1,5
40 65 8d | 40,85 283 ) 560 1000 0,36 40x1,75
50 78 45 1\ 1245 a3 B 1100 1800 0,61 50x2
58 88 621 1%12,15 405 3 6 1400 2500 0,90 58x2
. 75 100 65 12,65 53 4 6 2600 4400 1,89 f5x2.5
050 _,:_50 90, 125 85 14,15 B\ | 4 6 4100 6400 3,24 90x3
060 60 105 {52 ~TTeFNI6, 6 78 4 6 5800 9000 513 105x4
080 =80 140 198 145 16,15 102 4 6 11000 16200 10,70 140x4

Table 10

Mounting the linear bearing and adjusting
the radial clearance

The STAR Standard Linear Bearinz with ouler
sleeve is pre-adjusted to zero clu-arz~ce onanhb
shaft (lower imit) before leaving the izctory

The outer sleeve has internal threzds at both
ends into which threaded rings are zzrewed as
a means of establishing the desirea -zdial clear-
ance. Piease riote that the adjusting ring is the
onc 2! the end at which therc is & “z2ro mark”
notch in the edge of the sleeve. Tre threaded
nng at the other end 1s a locking ring. used to
loosen the linear bearing for adjus:~ent of the
Clearznce zng to secure it agains: ciackening
once the desired clearance has been zstablished

With Integral Seals

B - -

Eohrer . o -

Tavie 17

Series 0640

0641-xxx-10
0642-xxx-10
o

The face of the adjusting ring is inscribed with
a number of graduation marks in addition to the
“*zero mark” Turning the adjusting ring clockwise
through one graduation reduces the working
bore.diameter f the linezr bearing by 2pprosu-
mately 4am,

Before the radizl clearance can be adjusted, the
true diameter of the shaft must be determirned
V/hen this 1s known. slacken off the locking ring
and adjustthe desired radial clearance or preload
by turning the adjusting ring until the required
inside working diameter relative to the actual
shaft diameter is attzined Then re-tighten the
locking ring to maintain the radial clearance as
2djusted

Series 0620

0621-xxx-10
0622-xxx-10
=

Size Code (see Table 10) .

Tapered Outside Diameter
without Outer Sleeve
Series 0620

The taper has a ratio of 1: 50

Fordimensions D, Band B. piease referto Tabic 5
on page 11

Exception' D = 124 mm in the case cf ciz¢
code 005. Dimension D is the diameter at th
mejor end of the taper.

Linear bearings with one sezl have the seal at the
me;or diameter end.

o



STAR Standard Linear Bearings

Tolerances

Permissible deviations from nominal
dimensions

Size

305 A
308 A
012 - --=
016 3
020
025
030
040
050
060
080

1 1
o ik
|

1
-

|
-

0=
8

o

8

Y
g
0

9

(4]

1

0
T
o

1

Y

3
Q:

s

opm B

e
f:oivb
i

|

Table 12

The tolerance for dimension D applies to linear
bearings before the adjustment slot is made.
The tolerances given in Tables 13 to 16 are based
on statistical criteria and concur well with the
values to be anticipated in practice.

Tolerances for eccentricity and section height

Size Eccentricity {um) Section Height') (um)
Code- Series Series
0600 0613- 0600- 0610- 0613~
0610~ 0633- 0630- 0633-
0630~
305 5 2 8 12 6
308 5 2 8 12 6
012 6 3 3 13 7
016 6 3 9 13 7
020 7 4 10 14 8
025 7 4 11 15 9
03C =~ 7 4 11 15 9
040 8 5 13 17 11
050 8 5 13 17 11
060 10 6 15 19 13
080 10 6 16 20 14

Radial clearances for Series 0610 and 0630 linear bearings when mounted

Size
Code h6/H6 h6/JS6 h6/K6 h6/M6 h7IHT h7/4S7 h7/K7 h7/M7
305 +42 +37 +33 +27 +51 +42 +39 +33
+17 +11 + 8 + 2 +19 +10 #7. + 1
+43 +38 +34 +28 +54 +45 +42 +36
308- +17 +11 +8 + 2 +19 +10 +7 + 1
+47 +41 +36 +30 +59 +49 +44 +38
012 +18 +11 +7 +1 +21 +10 +8 0
+47 +41 +38 +30 +59 +49 +44 +38
016 +18 +11 +7 + 1 +21 +10 + 8 0
+53 +45 +40 +33 +68 +54 +48 +41
020 +19 +11 #7 s +23 +10 +5 -2
+54 +46 +41 +34 +68 +55 +50 +43
025 +20 #12 7 -1 +23 +11 +5 -2
+54 +48 +41 +34 +68 +55 +50 +43
030__ +20. +12 + 7 -1 +23 +11 +5 -2
+61 +52 +48 +37 +77 +62 +56 +47
040 +21 +12 T -2 +26 +11 +5 -4
+61 +52 +48 +37 +77 +62 +58 +47
050 +21 +12 + 7 -2 +26 +11 +5 -4
060 +68 +57 +50 +40 +87 +89 +62 +52
+23 +12 +5 -5 +28 +11 +3 -7
080 +69 +58 +51 +41 +88 +71 +83 +53
+23 +12 +5 -5 +28 +11 + 3 -7

Table 14

'y Ball diameter plus wall tnicknzss of sleess =

Radial Clearance (shaft/bare) (um)

g

2




'STAR Standard Linear Bearings

R s ety

Tolerances
Radial clearances for Series 0613 and 0633 Radial clearances’) and working bore dia-
Linear Bearings when mounted (Extra-Precision Linear Bearings) meter tolerances of Series 0600
Size Radial Clearance (shaft/bore) (im) Size  Working DOr —Radial Clearance
Code h6/H6 h6/JS6 h6/K6 h6/M6 h7/H7 h7/JS7 h7/K7 h7/M7 Code tol . (um)
@m)  Sh6H7.  h7/H7
+32 +27 +23 +17 +41 +32 +30 +23 +8 - 414 +16
305 132 +9 +6 0 +17 +8 +5 =3 305 0 -5 D +3
+ +28 +24 +18 +44 +35 +32 +26 +8 +15 +20
308 +?g + 9 + 6 0 « o A + 8 + 5 #53 308 cemgs: £5 | aas m—— + 3=
+26 +20 +49 +39 +34 +28 +8 +16 +22
012 % b +5 e +19 8 +4 5 012 0 +2 +3
+31 +26 +20 +49 +39 +34 +28 = +9 fest s - +23
016 b1 +9 +5 g +19 + 8 + 4 =12 0186 == 1 el o sedi
4 + +30 +23 +56 +44 +38 +31 - T +9 p 5 e +26
020 bt o +5 -2 +21 +8 w3 -4 020 = +2 - +3
44 31 +24 +58 +45 +40 +33 e k] -+20 +27
025 BT 1 bl i +21 +.9 +8 3 025 ey e B b +3
+44 +36 +31 +24 +58 +45 440 +33 e =20 +28
030 +18 +10 +5 =%2 +21 + 9 3 e 030 =1 +.3 +3
+51 +42 +36 +27 +67 +52 +46 +37
040 +20 +10 +5 o +24 +9 A =6
+51 +42 +36 +27 +67 +52 +46 +37
050 +20 +10 +5 -4 424 + 9 +3 e
+58 +47 +40 +30 +77 +59 +52 +42
060 +21 +10 443 = 7 +26 + 9 +1 -9
+59 +48 441 +31 +78 +61 +53 +43
080 +21 +10 + 3 = 2 +26 +9 +1 -9

“

Teble 15 Table 16

') Radial clearance measured between shaft and linear bear
ng

15



STAR

The linear bearing with self-
alignment feature and ground
ball tracks:

ensures unbeaten smooth
‘operation even where
alignment errors would cause
stutter, catchiness and
reduced life in conventional

linear bearings.

The Super Linear Bearing with
the 6 advantages
® Self-alignment

The STAR Super Linear Bearing automatically
corrects slight errors in alignment. No. re-
duction in load carrying capacity due to pres-
sure between the bearing edge and the shaft.

@ Higher load capacity

Ground ball tracks give substantially longer
travel lite.

® System cost reduction

The higher load capacity permits the use of
smaller components (shaft, linear bearing,
housing) and thus money-savingdesign of all
elements.

® Higher running speed

Precision guidance of the balls in the ‘ball
grooves permits faster acceleration and
higher running speeds.

® Extra smooth running

as a result of the ground ball tracks and the
seli-alignment feature.

@ Interchangeability

The STAR Super Linear Bearing has the same
nsde and oulside dimensions as the STAR

tengarg Linear Bearng that have been
renowned for their good service record for
decedes For this reason. the two types are
fully interchangeable in most applications.

Structural Design

Tre STAR Super Linear Bezring ~ons:ists of

® a bail retainer with outer sleeve (of poly-
amide 6 6)

® the hardened steel segmentz! bearing plates

® high-carbon chrome ailoy steel balls.

The steel bearing plales, which serve to take up
the external ioad. have grooves ziong their sides
+»nich snap into the outer sieeve. " This snap it
permits shght radial movement of the bearing

Tre se’.augament feature 1s ng' anie 1o, compensate pos-

Saraie 3 DEtween the two sha"s of 2 tapie assembiy

Super Linear Bearings

Figure 20

Figure 21

plates, enough to allow them to make perfect
contact with the contour of the housing bore for
exact and easy adjustment of radial clearance.

Self-Alignment
The outer surface of
the steel bearing:
HEY *",  plates is designed
= "7, with the central por-
ZEgge———3=T_ tion shightly thicker

than its ends. The
central portion
serves as a rocking
fulcrum to compen-
sate automatically
for any slight. misalignment between shaft and
housing bore that might be caused by inaccurate
machining'), mounting errors or shaft deflection.

This seli-alignment feature assures smooth entry
and exit of the balls into and out of the load-

carrying area and uniform load distribution over

the entire row of balls. The resuil ismuch smoo-
ther operation and greater load capacity than‘in
other types of linear bearing, since thére is.no
dangerof edge pressure (due to axially off-centre
load) between bushing and shaft

Smooth running

The self-alignment feature described above to-
sether with the ground-quality finish of the ball
tracks resull in extremely smooth operation. The
running diagrams below show a comparison with
z conventional linear bearing for 2 load of 800 N
end an alignment error of about 8 (due to shaft
deflection).

frictional drag (N)

speed of travel 0.3 mm/s

STAR Super Linear Bushing, size 20
Figure 22

Higher Load Capacity

Each bearing plate has a groove in which the_
balls roll. These grooves have been designed on
the basis of experience gained in the manufac--
ture of anti-friction bearings to give the optimum
area of contact between ball and bearing plate.-
The contour of the grooves and longer raceways
make possible substantially higher load capac--
ities than can be attained with other types of
linear bearing. 5
Grinding of the ball tracks has made it possible to
increase the load carrying capacity still further
and has considerably improved the precision
guiding properties of the assembly. 3y

Longer Travel Life

The STAR Super Linear Bearing affords the de-
signer a substantially longer travel life than can
be obtained with other types of linear bearing of
the same dimension. Given a shaft diameter of
20 mm'and an application of type 1 (Table 85,
Paoe 62) under the conditions a = 150 mm,
b = 200 mm, | = 500 mm and F = 800 N, the
shzft deflection would be about 8’ (see the run-

ning diagrams, below).
Urder these service conditions, the life of a con-
vent.cnal linear bearing would be lower by about

9C-- than that of the STAR Super Linear Searing

Sealing

STAR Super Linear Bearings are available with
integrai or with separate wiper-type seals.

The use of separate seals is advisable in appli-
cations involving a high risk of foreign-body
contamination.

¥

"

frictional drag (N)-—e=

Conventional Linear Bushing, size 20




STAR Super Linear Bearings

with Self-Alignment Feature
o e e
Closed Type ;
The self-alignment feature requires two STAR : ;
Super Linear Bearings to be mounted on at ieast { ST ERE -
one of the shaits of the assembly. ; LT3 i N o .

30"

et st . d 0
30

W00 00006008 00N
| —— T

\
|
w ©
!
1

tan 30" = 0,0087

”
& : * Reference Number *"; we Dimensions {mm) No.of Load Capacities (N) Radial Clearance Weight
- with One---= = with two- - ‘ball dyn. stat (shaft/bore) (um) (kg)

ntegral seaﬂ: m_egratseals:’) d 3, 0-A8 ] By circuits - C? Co  h7/H7 h7/JS7T h6/JS6 h6/K6
:—, e . T 02 +0.2

e
——a

0670-010-00:  0670-110-40% - 0670-21040 10 19 29 19 5 500 390 I3 29 *20 i 0,017
0670:012-00:- -~ 0870-112-40% _ 0870-21240 12 22 32 20 5 650 O2\4, 13° £ 3 i 0,023
. 0670-:016-00® ~ 0670-116:40+= 0670-21640 16 26 36 22 5 800 6300 Jido B9 2 e 0,028
0670-020-00 - 0670-120-40= - 0870-220-40 20 32 45 28 6 150071260 | 18 b o 33 8 0,061"
0670-025-00  0670-12540-  0670-22540 25 40 58 40 6 2500 - 2200 —ia° s 249 p 0,122
0670-030-00: 0670-130-40- - 0670-23040 30 47 68 48 §\ ~ 32007 72800 - }8° o 18 e 0,185 -
0670-040-00:  0670-140-40 ~ 0670-24040 40 62 80 56 6 5500 4900 1° 35 25 hals 0,360
. 0670-050-005- qa7o-150.:40:; 0670-250:40 5075 //100" 72 BA 8690 H7QuR 110 b 25 0 0,580
Table 23
%) Load capacity reduced in short-stroke applications: 2'2r to "
page 9, Fig. 14 for reduction factor f,, 7

%) For separate seals refer to page 23.

Open Type -
STAR Shaft SupportRailsare availableforalishait 30

diameters (refer to pages 63, 64 and 65, Tables ¥—~_-? —_— & T d D
88, 89 and 20). The user may also use the mating 30/[ :
dimensions given in the tables to design his own \
shaft supports. g S : o ek e
The self-alignment feature requires two STAR :
Super Linear Bearings to be mounted on ai least 2 R
one of the shafts of the assembly. 4 B, < 13 B &5
Open STAR Super Linear Bearings can also be g %
ordered with axial seal strip - Reference No. £ 8 = tan 30" = 0.0087
0671-2..-45. Please send for separate brochure! g
Reference Number-- - Dimensions (mm) Angle °) No.of Load Cap. (N)®)  Radial Clearance Weight
without - with-one== -~ with two ball dyn. stat. (shaft/bore) (um) (ka)
~ seal _ integraks . integral - d. D B By EY  « circuits C) C, h7/H7 h7/JS7 h6/JS6 h6/K6
= #= Bsealf- ~— seals’} - -~ +02 +02
0671-012-00% C671-112:40-0871-21240- 12 22 32 20 65 66 4 750 1600 A e st BS Q018
0671-016-00 067T’-116-40" 067121640 16 26 36 22 9 68 4 920 730 I§° 30 vl 10 0,022
- 0671-020-00=: 06711 2067122040 20 32 45 28 9 55 5 1560 1300 ;iae i It e - 530 0051
os*n-ozs-oxj 06Z1:1 =0671-22540-25 40 58 40 115 57 §° 2600 2290 14 i mpeliet - B 0102
0071‘130540“ 067123040 30 47 68 48 14 57 5 3330 2910 I 4 s LIRSS 0,155
067 1-040-00 06Z1-140-40: 0671-24040 40 62 80 56 19,5 56 5 5720 5100 §§: tg-“ s (aebR i1 0,300
mmoen_tg%mso_rs 100. 72 225 54 5. 8940 7380 ho % s T (gugo
Table 24 ) Load capacity reduced in short-strokeappli- ~ *) For separate seals refer to page 23. ) Sue page 22, Figures 25 and 26
;:aacl:gl:?: refer to page 9. Fig. 14 for reduction ‘1 Lower limit relative to shaft diameter “d”
e i g TR e TR %



STAR Super Linear Bearings

Type B without Self-Alignment Feature

Type B, Closed

This type likewise affords 3 times the load carry-
ing capacity or 27 times the service life of STAR
Standard Linear Bearings. Because the surfaces
of the steel bearing plates are plane, however, the
self-zlignment feature does not apply.

The designer who has no need for this special
feature can still use STAR Super Linear Bearing
Type B to gain all other advantages described on
page 19.

Reference Number === 7 d
without with in ral ; (mm)
“seal -~ "7 seals & 4 ;

—
0672-010-00 0672-3040 = - 10
067201200 0672-:1240 1} 12

1 0672-016-00 06724640 + 6’" 16
0672-020-00 0672- 20-40 =" 20

' 0672-025-00 0672-.25‘507“", F 28

- 0672-030-00 0672-30-40 . 30
0672-040-00 0672-.4040 - 40
0672-050-00 0672- 5040 -~ - 50

1 -with 1 seal
2= with 2 seals

Table 25

‘. For separate: szats refer 10 page 22

Type B, Open

For dimensions, load capacities and radial clear-
ance refer to‘Table 24.

Open STAR Super Linear Bezrings can also be
crderes with axial seal strip - Reference No

0E73-2 .-45 Please sendforseparate brochure!

R S A S 80 T
Reference Numberssia=a. -
without z 7z

= S

. 0873-012-00__.0673-1290== - 12 -
067301600 067351640 = - 16

Structural Design

The STAR Super Linear Bearing Type B consists of:

® a ball retainer with outer sleeve (of poly-
amide 6.6)

® the hardened steel segmental bearing plates
® high-carbon chrome alloy steel balls

The dimensions of the Type B linear bearings are
as given in Table 23.

Figure 23

Figure 24

Tl

B — —
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F-X. B s 24 S




STAR Linear Bear/ng
Torque Assemblies

Type A Type B

Structural Design
with shaped shaft

The STAR Linear Bearing Torque Assembly con-

sists of:

@ 2 steel housing

@® two segmental linear bearings

® iwo precision ball bearings to pass on the
torque

@ two steel pins

@ a shaped shaft

@ two shaped sealing rings

These STAR Linear Bearing Torque Assemblies

comprise a STAR Torque-Resistant Linear Bear-

ing inarectangular or round housing mounted on Figure 50 Figure 51

a mating shaped shaft.

& I “ = B F=
s i
o sessses- TN ' g
oo .
A [ Te .
£
=
p—" '
§ |
o
E. - =
& 1i® f
& |
= /:\
a Y N
! ;
e85 =R 3
il L LZ
T 8 SRR T & In applications subject te torque (M.) only, travel
d = life 1siegiculated as follows

Reference Number?) Dimensions (mm} g)ap Torque =~ Weight -
(N) Cap. (Nm) . without

A B d P 1% |, B9 W H E E S9 D N M M, g, > Shaft (kg)
D\ i H1 o 1 2 e tmax. A —'B

: 8_

i 3% 32 18 60 26 45 40 9 302 490 880 2 048 0S5

45 40 =22 6532 55 7 AT 402 730 1280 4084 084

S0 45 25 75 38 55 60 16 502 1140 1760 7 =416 -1568

60 55 30 9 46 66 67 20 602 2100 2760 10 200 223

75 68 35 110 56 9 85 - 235 9,025 3200 4000 20 392 -458

90 82 -45 135 70 9 00 32,5 12,025 5400 6600 30 - =640 -7A0

¥ the loag acts not
the shaft, zilcwar
loac carrying capacity a3l maximum torque.

Load capeziity recucec in snon.stroke applicaticns refer!
page 9. Fic 12 fur reduction factor f_

@' to the ball-bearing guide edge ¢
must be made for major reguction

5 e F - ————n o e

A



;TAR Linear Sets

, order to make it easier for the designer to
uild even simpler, more compact, and more eco-
sminal linear motion systems using STARLinear
earings, we supply complete ready-to-mount
jear motion assemblies.

) STAR Linear Set

with Standard or Super Linear Bearing

| inear Motion Assemblies

Advantages

® Thankstotheirspecial materialand sturdy wall
thickness, STAR Precision Housings offer very
high rigidity regardless of the direction of
loading. 2ven when the load carrying capacity
of the assembly is exploited to the full

@ The housings are easy to align during mount-
ing, so that no adverse stress i1s 2xened on
the linear bezrnng

® STAR Linear Set
with Side Opening

-~ with Standard or Super Linear Bearing

® Their high precision guarantees freunle-frae
running of our linear bearings and full :ntar-
changeability of all units

@ Since ourhousings are standardised and pro-
duced in large numbers, they offer the same
high quality as the user's own d=sign at a
price that no in-nouse design can match for
economy.

@ STAR Flanged Linear Set

- with Standard or Super Linear Bearing

Figure 52

Figure 54

Figure 55

slosed type
standard type with fixed working bore diameter.

\djustable type (slotted)
‘or use when zero clearance or preload is re-
juired (see pages 36, 38 and 40).

P STAR Linear Set

Open type
- with Standard or Super Linear Bearing

The load carrying capacity of open linear bearings
is severely reduced when the load is applied on
the “open” portion of the bushing. The Linear
Set with Side Opening has been developed to
overcome this disadvantage and to permit selec-
tive circumferential positioning of the.open linear
bearing (page 42).

® STAR Linear Set
with Side Opening

Lightweight series with Super Linear Bearing

This assembly was developed as a complement
to our series of pillow block units for use in appli-
cations requiring the shaft to be arranged at right
angles to the mounting base.

® STAR Tandem Flange Set

Lightweight series with Super Linear Bearing

Figure 53

|

Figure 54a

Figure 55a

For long guideways when the shafts must be
supported and high rigidity is required. Two
types: fixed working bore diameter, or adjustable
for use when zero clearance or preload is re-
quired (pages 37, 39 and 41).

34

- Low weight: aluminium alloy housing
- Through-holes with threaded ends for screw-
mounting from the base

~ Fitting edge to facilitate lining up during in-,

stallation
— Centre-bores for locating pin holes to facilitate
pinning

- Low weight

- Through-holes with threaded ends for screw-
mounting from the base

~ Centering collar for ease of mounting

1t




Linear Motion Assemblies P

Permissible Operating
Temperatures

STAR Linear Sets without seals are temperature-
resistant up to 100 “C. Higher operating tempe-
ralures are permissible only for STAR Linear Sets
incorporating size 50 to 80 Standard Linear Bear-
Ings and at the cost of a reduction in load carry-
ing capacity (see Table 4). Types with seals can
withstand a continuous operating temperature of
80 C or brief temperature peaks of up to 100“C

@ STAR Linear Set

- with Segmental Linear Bearing

Recommended Screw Type

We recommend the use of hex. socket head
screws to DIN 912-8.8 (in some cases DIN
6912-8.8, see Tables) for attaching STAR Linear
Sets, plus washers to DIN 125 for STAR Linear
Sets with Segmental Linear Bearings.

® STAR Linear Set

- with Radial Linear Bearing

Notes for Mounting

STAR Linear Set 1066-. . .-00 must be adjusted
the desired radial clearance before mguntin
(see section on “Adjusting the Radial Clearance
page 7).

STAR Linear Sets 1060-...-00, 1068=..>-0
1074-...-00, 1076-...-00, and 1078-...-00 ar
adjusted to zero clearance on a shaft of diamete
accurate to a tolerance of h5 (lower limit) befor
leaving the factory

® STAR Tandem Linear Set

Figure 56

Figure 57

Figure 59

These particularly economical components have
been developec for medium load-capacity ranges
and for use in series-produced machines or yigs
and fixtures of all types (page 44).

Also available in corrosion-resistant type.

@ STAR Linear Set

Lightweight series
- with Super Linear Bearing
- with Compact Linear Bearing

Used in combination with STAR Shaft Support
Rails and Steel Shafts. STAR Linear Sets with
Radial Linear Bearings give high-precisionguid-
ance with high ngidity, even under high loads
(page 4<)

@ STAR Linear Set
with Side Opening

- with Radial Linear Bearing

The housing structure prevents centreline
misalignment between the two Linear Bearings
'pages 47.and 48)

Open and closed types available.

@ STAR Linear Motion Slides
® STAR X-Y Slides

Ficure 60

- abie for screv.-mouniung from the base
- Tittng edge 1o facitate ining up durng in-
Lig.zhion

SO ahn S Sl e
- Larire-Dorestorics st

“ G IS N

cane Thoirn

mnholest

o A

inezr Set permits selestive circumferentiz!

15 of the Radig’ L

i~ z1zihion to the clossd type illustrated. our pro-
rzrme includes slices with open Linear Bear-
¢ 2nd supponed Steel Shafts (see pages 49

S
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)
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STAR X-Y Tables

> e ot e —= = TR TR e FPREREE i L maa— s T

Structural Design

The assembly consists of:

the Table Plate (steel)

® the Saddle Plate (steel)

® the Base Plate (steel)

® STAR Linear Sets with STAR Super Linear
Bearings

STAR Precision Steel Shafts

STAR Shaft Support Blocks

Figure 80

Please sand for separate brochure!
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Dimensions (mm) Load Cap.(N)') Weight
8 Y/ 0 o \abl/ R /S U A 2V dyn skt )
o, gl %

54 28 46 0,12 2120 2080

86 8 10 125 68 49 33 55 0,12 2600 2520 10,0
15 15 160 85 63 45 70 0,16 4880 5000 24,5

15 {15 2000 105 72 50 80 0,16 8120 8800 395

20 20 250 140 107 60 95 0,18 10400 11200 740;

225 225 320 180 147 725 117,5 020 17860 19600

‘) Load capacity when load acts evenly on all 4 linear bearings.

%) Load capacity reduced in short-stroke applications: refer to
page 9, Fig. 14 for reduction factor f,.

*



New Design

Transfer Tables/X-Y Tables with and without drive unit

STAR Transfer Tables are of modular construction
and are available in two basic versions, the single-
axis version (Transfer Tables) and the double-axis
version (X-Y Tables) for universal movement.

Thanks to the flexibility of the modular system,
the range of applications is practically unlimited.

Transfer Tables and X-Y Tables without
Drive Unit

These tables are provided for users who need
a special drive unit for a specific application.

Transfer Tables and X-Y Tables with

Ball Screw Drive

The ball screw drive assembly ensures high po-
sitioning accuracy.

The guideways are protected by a folding
beliows.

We can supply, on request, stepping motors.or
continuous-motion d.c. motors with a control
unit tailored to any application.

Transfer Tables and X-Y Tables with
Pneumatic Cylinder

This type affords & low-cost solution. The pneu-
matic cylinder permits positioning of the table
plate within the force range of the pneumatic
cylinder.

These assemblies are backed by a highly
successful service record in jig and special tool
making and in the precision mechanics industry.
Their high load-carrying capacity and their zero-
clearance linear bearing guideways make STAR
Transfer and Y-Y Tables suitable for use in cutting
machine applications, too.

o R S P . i
WNUHSSAGTTE and i

aernng — piease senc 1Or sega:

To ensure the optimum solution to every appli-
cation, we make STAR Transfer and X-Y Tables
in three sizes (shaft dia. 16, 25, 40) and the
following types.

Figure 81

Figure 82

Figure 83

Figure 84

Figure 85

Figure 86




STAR Linear-Motion Slides

Structural Design

ine assembly consists of:

€ 3a housing (aluminium alloy)

@ four STAR Super Linear Bearings’)-

& four wiper seals

® two end blocks (aluminium alloy)

€& two steel shafts (quality to h6, length to
customer’s specifications)

STAR Precision Stee! Shafts can be machined

10 customer's <pecifications and are delivered

1 any desired length (see page 56).

STAR Linear Motion Slides are also available

complete with drive unit (e.g. STAR Ball Screw

Closed Type

The slide units are delivered disassembled.

Belore machining the housings i any way, pro-
tect the linear bearings to prevent entry of cutting
debris.

End Block Type A
For applications with end blocks bolted in place
and sliding housing.

End Block Type B

For applications with housing bolted in place
and sliding shaft assembly.

Assembly, see page 51), protective cover and Figure 74
control unit.
- A :
Type A Type B e o :
-_— A = =~ B = — B, g-._ *S.T.,
- < 3 = =3 T T
pES——— o i (A <SS S\ L
£ s O WPV g e 2 1 RN S 1 s NGB, R\ [
] T e ) g \MAF et T 1] 2 |
| i’ X Ve U9 N0 H iﬁr
*‘,SZLI 8 B _..JsL.. J
B —eeleator o . B B L gihaae® X1, B Llibedahodd 52_
Size Dimensions (mm) , Max'Radial oad Cap. (N)%) Weight
Code = SR Clearance —dyn. - -stat. (ka)’)
PO AHSE H H L DY 8 6T (N 08 E SN Y s o uf m 0Y e,
B0 T65 115 Bt 23 7 16 M NS5V4E M5 T 1Dl TREE 2381001 22 -~ M7 F5B0 1200 L-0,000840,3
12 185 16 34 32 5 22 42 \INSI W6 _13 14 70 B8 185en 32 Sidlaslc 28 34 2190 2080 L-0,0018+0,8
16 100 18 38 36 ¢ 26 54 88 .53 M6 13 18 [82 8 20:0015 36 4610015 32 34 2600 2520 L-0,003+1,25
20 130 23 48 46 32 72 115 64°M8 18.20 108 11254081546 2140015 42. 38 4880 5000 L-0,005+2,5
25 160 28 58 56 £ 40 88 140 84 MI0 2225132 135 30:oms 56 2610015 52 38 BI120 8800 L- 0,008+4,65
S0 180 32 67 64 5 47 96 158 105 M12 26 25 150 135 350015, 642040015 58 .38 10400 11200 L-0,011+6,3
40 230 40 84 80 ; 62 122 202 13 MI16 34 30 190 175 443005 80 3610015 72 43 17860 19600 L-0,02+12,2
50 280 48 100 96 & 75 152 250 13 M16 34 30 240 175 5220015 96 4410015 88 43 27940 28400 L-0,03+21
Teoie €9

STAR Linear-Motion Slide
with end blocks type A and shafts
STAR Linear-Motion Slide
with end blocks type B and shafts

Size Code {see Tate) ==

e e

Example of ordering text

for STAR Linear-Motion Slide, shaft diamete
20 mm, end blocks type A. shaft length 400 mm

Ref. 1040-720-00, shaft length 400 mm.

?) Counterbore K3f to DIN 74

") Counterbore for screws to DIN 812 iexcept for sizes 16, 20. 4
whuch have screws 1o DIN 6212 max screw tightenin
torgues as for screw quality 8.8).

Tolergnce of H5 guaranteed cnly between shafts (dimer
sion Rj.

“) Loz cazpacity when load divizeg evenly cver ail 4 lingz
beanngs

Load capacity reduced in short-stroke applications: refer t
Figure 14, Page @ for reduction factor f

L = iength in mm

State shatt length in mm when ordering, see Example €
ordernng text

«

>

4



STAR Transfer Tables Type B

For applications with stringent operating pre-
cision and rigidity requirements, we recommend
STAR Transfer Tables 1090-...-00.

Structural Design

ihe assembly consists of:

@ the Table Flate (steel)

@ the Base Plate (steel)

® STAR Linear Sets with STAR Super Linear
Bearings

® STAR Precision Sicel Shafts

@ STAR Shaft Support Blocks

Travel
e .
T 19 (@]
= 45
‘ NS/ N e el
Ll L
e _.';!.@H
e} - G2

Figure 79

Reference A S "~ Dimensions (mm)

Load Cap. (N)') Weight

Meber A 8 L NADAZ ENDEWILD G\ M S Y v Gn sl ()
i 20 22 2 By A Cz) C°

108211200 100 =400 200--B5-12= 85-100 —55 -8 9 1000 54 10 ~38 28 006 2120 2080 32
1092-11600 125 125 250 65 16 =110 125 68 -8 10 125 68 16 49 33 006 2600 2520 55
109212000 160 =160 320 85 20°:140 160 66 15 15 160 85 23 63 45 008 4880 5000 13,0
1092-12500 200 200 400 95 25 180 200 9. 15 15 2000 10529 72 50 0,08 8120 8800 22,0
1092-13000 250 250 500 115 30 220 250 9 20 20 250 140 54 107 60 0,09 10400 11200 41,0

147 725 010 17860 19600 79,0

1082-14000 320 320 640 140 40280 320 11 205225 32051180 70

S eer o0 zlidinear bezrngs

sz zoghations olerto
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"STAR Super Ball Bushings®

> Self-alignment

- Ground Ball Tracks,
High Load
Capacities

STAR Super Ball Bushings® with ground ball track grooves
automatically compensate for alignment errors. In combination
with ideal track geometry in the ball return zone, these features
ensure unbeaten smooth running. Even where shaft deflection
would cause rough running and stutter and severely reduce the
service life of conventional ball bushings.

STAR Super Ball Bushings® —
patented experience in the construction
of ball-bearing linear motion systems.

STAR Super Ball Bushings automatically compensate for alignment
errors of up to 30" . No reduction inload-carrying capacity due to
pressure between bushing edge and shaft.

The outer surface of the steel bearing plates is designed with the central
portion slightly thicker than its ends. The central portion serves asa
rocking fulcrum which allows each individual bearing plate to
compensate for minor errors in alignment between shaft and housing
borethat might be caused by inaccurate machining™), mounting errors
or shaft deflection. This self-alignment feature assures smooth entry
and exit ofthe balls into and out of the load-carrying area and uniform
load distribution over the entire row of balls.

Result: much smoother running, much higher load capacity, and
substantially longer travel life than conventional ball bushings subject
to bushing edge pressure due to axially off-centre loading.

.

') The self-alignment feature is not able to
compensate for poor parallelism between __--c-i_
the two shafts of a table assembly.

Figure 1

Each bearing plate has a groove, the ball track, in which the balls roll.
These ball grooves are ground for extra smoothness. The smooth,
close-contact running between balls and ball track thus achieved
yields, in combination with the long ball tracks, high load-carrying
capacities.



Unbeaten
Smooth Running

High Running Speed

Long Travel Life

Cost-Effective
Design

Structural Design

Sealing

Self-alignment of the bearing plates and the ground-quality finish of the
ball tracks result in extremely smooth operation. The running diagram
below shows a comparison with a conventional ball bushing for a load
of 800 N and an alignment error of about 8’ (due to shaft deflection).

v
S

(S

frictional drag (N)
N
Wn
frictional drag (N) ————e

 travel

travel

Speed of travel 0.3 mm/s
STAR Super Ball Bushing, size 20 Conventional Ball Bushing, size 20

Figure 2

Precision guidance of the balls in the ball grooves permits faster
acceleration and higher running speeds.

The STAR Super Ball Bushing affords the designer a substantially
longer travel life than other types of bearing with the same as-installed
dimensions. Given a shaft diameter of 20 mm under the service condi-
tionsa=150mm, b = 200 mm, | = 500 mm, and F = 800 N, the shaft
deflection would be about 8’ (see running diagram, Figure 2, and
loading condition 1, page 48). Under these service conditions, the travel
life of @ conventional ball bushing would-be lower by about 90% than
that of a STAR Super Ball Bushing.

The high load capacity and its high utilization factor thanks to the self-
alignment feature permit the use of smaller components (shaft, ball
bushing, housing) and thus money-saving.design of all elements.

The STAR Super Ball Bushing consists of:

— a ball retainer with outer sleeve (of polyamide 6.6)

— the hardened steel segmental bearing plates and

— high-carbon chrome alloy steel balls. ,

The steel bearing plates, which serve to take up the external load, have
grooves along their sides which snap into the outer sleeve. This snap fit
permits slight radial movement of the bearing plates, enough to allow
them to make perfect contact with the contour of the housing bore for
exact and easy adjustment of radial clearance.

STAR Super Ball Bushings are available with integral or with separate
wiper-type seals. Use of separate seals is advisable where there is a
high risk of foreign-body soiling. The STAR Super Ball Bushing’s
versatility makes it suiteble for use in a wide range of applications,
some of which may make additional sealing (e.g. bellows-type dust
boots or telescoping sleeves) necessary.
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STAR Super Ball Bushings® with Self-Alignment Feature

Closed Type

When this type is used,

the self-alignment feature
requires two STAR Super
Ball Bushings to be mounted
on at least one of the shafts
of the assembly.

-
tan 30’ = 0,0087
Figure 3
Reference Number Dimensions (mm) No.of Load Radial Clearance (um) Weight
without with one with two d D B B, | bal Capacities (N) (shaft/bore)
cireuits | gyn, stat.
seal seal? seals? 02 +0,2 c? T h7/H7 h7/JS7 h6/JS6 h6/K6 | (kg)
0670-010-00  0670-110-40 / 0670-210-40 | 10 19 .29 19| & go0~4300 | 137 N - 1P I loo17
0670-012-00 0670-112-40  0670-212-40 | 12 22 32 20 5 680 “L5500 hoege, RN . 18 10023
0670-016-00 0670-116-40 = 0670-216-40 | 16 26 < 36 22 | 5 Bp Haba0 4 RN P 8 10028
0670-020-00 0670-120-40 0670-220-40 | 20 32 45 28 | 6 {1500 1250 | & P B 18 19061
B | 067002500 067012540 067022540 | 25 40 58 ‘40 | 6 | 2500 3200 o s 1ES . % log22
0670-030-00 0670-130-40 0670-230-40 | 30 47 68 48 6 \\Jrs200-L12800 41 %%~ U9 F K> 1P lo188
0670-040-00  0670-140-40 0670-240-40.| 40 . 62 80 56 | 6 | 5500 4900 |43 (13 | 28 +19 |gag9
0670-050-00  0670-150-40  0670-250-40 | 50 75 100 72| 6 {8600 (7100 | 13° (#35  #35  +19 |5gg9
Table 1 2 |n short-stroke applications, please observe reduction factar £, from page 10, fig. 15. %) For separate seals refer to page 9.
Open Type
STAR Shaft Support Rails are T, ;
available for all shaft diameters P = 3dl e Q
(refer to pages 50, 51 and 52, NV NN
tables 1, 2 and 3). The user may 30‘:~\_\ e __\ Y\‘/:'\7
also use the mating dimensions 2T T = er D
given in the tables to design his Q\S N ) \]
own shaft supports. When this b =t/
9 typeis used, the self-alignment R RN G
feature requires two STAR
. B,
Super Ball Bushings to be
mounted on at least one of the B
shafts of the assembly. tan 30’ = 0,0087
Figure 4
Reference Number Dimensions (mm) Angle| No. of Load Radial Clearance (um) Weight
without with one with two d D B B E% g | bal Cap. (N)? (shaft/bore)
circuits dyn. stat.
seal seal’) seals” +02 +0.2 ) €2 G, | h7/HT h7/JST7 h6/JS6 h6/K6 | (kg)
0671-012-00 0671-112-40 0671-21240| 12 22 32 20 65 66| 4 | 750 e00| 1&° 30 1  +16 [go¢
0671-016-00 0671-116-40 0671-216-40( 16 26 36 22 9 68| 4 | 920 730| &0 #0 #1418 | 5050
0671-020-00 0671-120-40 0671220401 20 32 45 28 9 55| 5 |1560 1300| 145 38 #23  +8 |54
0671-025-00 0671-125-40 0671-225-40| 25 40 58 40 115 57| '5 |2600 2290| 145 +33 423 +18 | 5400
| 0671-030-00 0671-130-40 0671-230-40| 30 47 68 48 14 57| 5 13330 2910| 135 %33 #8418 | 5455
0671-040-00 0671-140-40 0671-240-40( 40 62 80 56 195 56| 5 |5720 5100 130 35 25 +19 |g3p0
0671-050-00 0671-150-40 0671-250-40] 50 75 100 72 225 54| 5 |8940 7380| 130 435 +25 +19 | 480
Table 2

2 |n short-stroke applications, please observe reduction factor f. from page 10, fig. 15. ¥ Lower limit relative to shaft diameter 'd".
3 For separate seals refer to page 9.

5 See page 10, figures 13 and 14.




without Self-Alignment Feature / Type B

This type likewise affords

3 times the load-carrying
capacity or 27 times the
service life of STAR Standard
Ball Bushings. Because the

surfaces of the steel bearing 4 ¢
plates are plane, however,
the self-alignment feature 5
does not apply. x o
The designer who has no Bi
need for this special feature B
can still use this type of STAR
Super Ball Bushing to gain
all the other advantages Figure 5
described on pages 4 and 5. e, -
without withintegral d
seal seals? (mm)
0672-010-00 0672-.10-40 10
0672-012-00 0672-.12-40 12
Type B, Closed 0672-016-00 ~  0672-16-40 16
0672-020-00 0672-.20-40 ° 20
0672-025-00 0672-.25-40 25
0672-030-00 0672-.30-40 30
0672-040-00 0672-.40-40 40
2 For separate seals refer to page 9. 0672-050-00 0672-.50-40 S0
Table 3 1 = with 1 seal Figure 6
2 = with 2 seals
Type B, Open z
For dimensions, load capac-
ities and radial clearances,
refer to Table 2 on page 6.
; ————— s [
6900000006000)”
£ TR TR TR YIRS T g
B:
B
Figure 7 :
Reference Number
without withintegral d
seal seals? (mm)
0673-012-00 0673-.12-40 12
0673-016-00 0673-.16-40 16
0673-020-00 0673-.20-40 20
0673-025-00 0673-.25-40 25
0673-030-00 0673-.30-40 30
0673-040-00 0673-.40-40 40
S 0673-050-00 0673-.50-40 50
! For separaie seals refer to page 9.
Table 4 1 = with 1 seal Figure 8

2 = with 2 seals
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STAR Super Ball Bushings®

Open type with
all-round seal

For dimensions, load
capacities and radial
clearances, refer to Table 2
on page 6.

Friction

Speed and
Acceleration
(at approx. 20°C)

]
“ Permissible Operat-
ing Temperatures

Load Capacity and
Direction of Load

(closed type)

max

L

Figure 9

Reference No. _
SO L Gl |, 4
Type Type B (mm)
0671-212-4_1:5_, . ':(2‘67‘3-21 2‘-}2 . »_.,.12.. .
0671-216-45 0673-216-45 16
| 067122045 0673:220-45 |~ "20°
0671-225-45 0673-225-45 25
| 0671-230-45 . 0673-230-45 | 30
0671-240-45 0673-240-45 40
0671-250-45 , 0673-250-45 | 50
Table 4a - Figure 8a
The coefficient of friction p of oil-lubricated Size code \ F;'(ictional ResistRanlcl:.e
; : : reakaway olling
g‘l(')/?;{ SLcl)%eorzBsall Bushings without seals is (N, approx) (N, approx.)
>l ) | 10, L |wor25 vt oq2
The coefficient of friction is at its lowest _ gt 2N N 3 1,5
under heavy loads; conversély, under low- 16 | T 2745 N
load conditions it may be somewhat higher  [*™~ '"5'0“ | 5 - 55
he r ivi ve, r—— " N
than the range given above NS SR -
Table 5 gives the frictional resistance of STAR 30 9 4
Super Ball Bushings with seals at both ends LR T2 w5
but without radial loading. The frictional resist- - [~ 72" =™ 15 6
ance is a function of speed and lubrication.
Table §

E

Vimax =3 /s

Amax =150 M/s2

Please contact us for information on
higher speed and acceleration levels.

Ball bushings without seals: up to 100°C.
Ball bushings with seals: up to 100°C,
with seals as shown in fig. 10 and 12:

up to 80°C (brief peaks up to 100°C).

The load capacity ratings given in table 1
(page 6) refer to conditions when the ball
bushingis in the "minimum" position relative
to the direction of loading (Fig. 9) and
should be used in all calculations.

In applications where the direction of load is
exactly known and where the ball bushings
can be mounted in the "maximum” position
(Fig. 9), the load capacity rating may be
muitiplied by the factor . (dynamic load
capacity C) or f, ma, (static load capacity C,)
from Table 6.

Load capacity factors f., and f, ..

Shaft

diameter

(mm) fmax. fo max.

10, 12, 16, 1,25 1,46

20, 25, 30, 40 1,09 1,28
Table 6




Separate Seals

Material:

Important to mounting:

Bore length > B

The seal and holding rings can be used to give STAR Super Ball Bushings additional axial

retention.

The choice of seal depends on the length of the housing bore. The following are examples of
sealing arrangements for various bore lengths.

Wiper-type seal ring made of polyurethane elastomer, metal case made of steel, holding ring

made of polyamide 6.

To prevent damage to the holding rings, these must not be allowed to tilt during mounting.

Seal with Metal Case (closed type)

—b Su?azfreégﬂ%eu':gfng Spares: Dimensions (mm)
_ r with - with Sealwith . Metdicase™ d D? B b
> 1seal 2seals metal case +0.3
067.-110-00  067.-210-00 | 1331-610-00 ,0901-184-00 | 10 19 29 3
g 067.-112-00 967.-21 2-00 “1 331-612-00 . 0901-074-00 12 22 32 3
d D ,067.-116-00 \,067.-21 6:00 7 1331-616-00 0901-075-00 16 26 3q R 3
L___ ) | 067.-120-00  067.-220-00 | 1331-620-00  0901-076-00 | 20 32 45 4
1 067.-125-00 067.-225-00 1331-625-00 0901-077-00 25 40 58 4
l H 067.-130-00 067.-230500 1331 -630-00 M0901 -078-00 30 47 68 5 ’
M—r— 067.-140-00  067.-240-00 4 1331-640-00  0901-078-00 | 40 . 62 80- 5
— B 067.-150-00 067.-250-00 1331-650-00 0901-115-00 50 75 100 6
Figure 10 T—E 0 = Super Ball Bushing Table 7
2 = Super Ball Bushing, Type B
Seal with Metal Case (open type) ;
Su’:)gfreégﬂ?u':g{ng Spares: Dimensions (mm) Angle ()
~b r | D ! with :1 with ; K f: y " “sealwith 5». d D2 b a®
g 1seal 2seals metalcase A 8:;
r | 067.-112-00  067.-212-00 1331-712-50 12 22 3 66
q 41 _‘ - 067.-116-00  067.-216-00 1331-71 6-5(? 16 26 3 68
| 067.-120-00 ,067.-220-00 1331-720-50 20 32 4 55
l 067.-125-00 067.-225-00 1331-725-50 25 40 4 57
. l 067.-130-00 067.-230-00 1331-730-50 30 47 5 57
« 067.-140-00  067.-240-00 1331-740-50 40 62 5 56
067.-150-00  067.-250-00 1331-750-50 50 75 [ 54
Figure 11 1 = Super Ball Bushing, open Table 8
3 = Super Ball Bushing, Type B, open
Bore length = B, Seal with Holding Ring (closed type)
— L Su‘:‘;ieéiﬂ%eur:g{ng Spares: ' Dimensions (mm)
— B —] with with Seal with d Dy L B
- _\L 1seal 2gseals holding ring
. Ay 1 067.-112-10  067.-212-10 1331-612-10 12 235 39 20
1 t?—l | 067.-116-10  067.-216-10 1331-616-10 16 275 43 22
_L_ - X l D, 067.-120-10  067.-220-10 1331-620-10 20 33,5 54 28
i_:_ ) d | 067.-125-10 067.-225-10 1331-625-10 25 42 67 40
! 1 067.-130-10 067.-230-10 1331-630-10 30 49,5 80 48
LT:S i 067.-140-10  067.-240-10 1331-640-10 40 65 92 56
B 067.-150-10  067.-250-10 1331-650-10 50 79 115 72
Figure 12 0 = Super Ball Bushing Table 9

Y For axial retention,

2 = Super Ball Bushing, Type B

2 Qutside diameter D is about 01 mm oversize. No retaining elements required. Additional means of retention recommended for ball
bushings with open seal in applications subject 10 vibration or high acceleration.
3 Minimum when mounted in a bore of nominal diameter *D".

e et w A



%s1AR Super Ball Bushings®

1

Direction of load and
its influence on the
load capacity of open
STAR Super Ball
‘Bushings®

Load capacity factors

feand fg,
J

\w

Reduced Load
Capacity in Short-
Stroke Applications

The stated load capacities C and C, apply
when the load is acting along the line o = 0°
as shown in Figures 13 and 14. If the load is
acting in any other direction, these load
capacities must be multiplied by the factor
fo (for dynamic load capacity C) or fg,

(for static load capacity C,).

Sizes 12 and 16

The reduction in load capacity can be
minimized by selective circumferential
positioning of the STAR Super Ball
Bushings {see STAR Linear Set with Side
Opening, pages 23 to 25).

Sizes 20 to 50

Figure 13

In short-stroke applications, the service life
of the shafts is shorter than that of the’
STAR Super Ball Bushings.

For this reason, the load capacities C given
in Tables 1 and 2 must be multiplied by the
factor f,, (see Figure 15).

Figure 14
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Figure 15



Calculations
Nominal Travel Life

" Include allowance for factors 1o and 1, to
Figs. 13 - 15 as necessary

Figure 17: Travel fife in meters
versus travel life factor f,

The travel life expectancy of a linear motion

assembly is determined largely by the

quality of the shaft used. The high degree of

manufacturing accuracy that goes into

induction-hardened and ground STAR Preci-

sion Steel Shafts ensures that your STAR
linear motion assembly will give a long
travel life with maximum efficiency.

The basis used in the calculation of nominal
travel life is 10° meters.

The following formula can be used to
calculate the nominal travel life of a linear
motion assembly for a given shaft hardness
and service temperatures up to 100 °C:

L = nominaltravellife (m)
C 3 L, = nominal service life (h)
L= (._ . fH) 10° & C = dynamicload capacity" (N)
F F = dynamicload (N)
fy = factorfor shaft hardness,
Rockwell C, from fig. 16)
f_ = factor for travet life, from fig. 17
[_h — ______':_____ s = length of stroke (m)
2.s5-n-60 n = stroke repetition rate (min"")
(full cycles)
The following formula can be used in 10
design calculations: ' il
|
: 08 /
C= e
fH : fL < 06 /
P /
Major preloads also tend to shorten the % 0.4
travel life, and allowance should be made S
accordingly. ~
02 ’/,
/
P
0 =

0 10 20 30 40 50 60 W
Shaft hardness, Rockwell C ~—~———fam~

Figure 16: Chart for determination ofhardness'faclorfH
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®STAR Super Ball Bushings®

Equivalent
Load on Bearing

Instructions for
Mounting and

3 Installation

Points to Note when
Mounting

4

The dynamic equivalent load F under variable loading conditions but constant load direction

is calculated as follows:

F = dynamic load (N)

F=31/F13-&+r—;3-&+...
100 ' * 100

Fi, Fy. .. F, = discrete dynamic load steps (N)
dy: 9z - . . Oy = time fraction accounted for by Fy, F, .. . F, (%)

If the load acts from several directions, the overall load resultant must be caiculated.

Two ball bushings are required for linear
motion assemblies using one shaft only.
Assemblies with two shafts should have at
least one of the shafts mounted on two ball
bushings.

To prevent distortion, which would increase
zero-load friction and shorten the service life
of the assembly, special care must be taken
to ensure precise spacing and parallelism

between the two shafts with'their associated -

ball bushings. Recommended values for
maximum spacing inaccuracy P, including
deviation from parallelism: )

The edge of the housing bore must be
chamfered. The smaller sizes of ball bushing
can be mounted by hand. Use of an arbor
(seeillustration) is recommended for installa-
tion of larger-size ball bushings.

With a view to preventing damage to the ball
retainers and seals, care must be taken to
ensure that the ends of the shaft are cham-
fered and that the STAR Super Ball Bushings

-are not tilted when they are being pushed

onto the shaft (see also page 45, figure 6).
Hammers should never be used on the
sleeve, holding rings or ball retainers of

ball bushings, as this will invariably cause
damage. Ball bushings with seals must never
be pushed onto the shaft over sharp edges,
as the lips of the seals are extremely sensi-
tive to damage.

P (um P
Zero {pum) Zero {um)
(mm) clearance h7/H7 | (mm) clearance h7/H7
10 4 12 25 9 ~17
12 5 13 30 9 17
16 5 13 la 11 19
20 7 15 50 13 21
Table 10
I
I1
D-,&
é:* |
- [ N
94 4\
[ 4 d-905 ]
H
4 Q
5
‘e
P
e '
4

Figure 18



Retention We recommend the following methods for retaining STAR Super Ball
Bushings:

Closed Type

— retaining rings
(Figures 19 and 20)

— holding rings
(Figures 21 and 22)

— wiper seal with metal
spacer, or metal spacer only

(Figure 23)
— special arrangement
(Figure 24)
Figure 19: Retention by means of retaining rings Figure 22: Retention by means of holding ring for
to DIN 471. applications with length of bore = By
(see Table 9 on page 9).

NN

W////

Figure 20: Retention by means of retaining rings Figure 23: Retention by means of metal spacer
to DIN 472, (see Table 7 on page 9).

W
A

The ready-to-Jse option: > L ,
no retaining elements required
when you use STAR Linear

Sets.
Figure 21: Retention by means of holding ring for  Figure 24: Axial retention by means of screws
applications with length of bore < B,. and retaining plate.
Please send for Table 1330/1. ‘
Open Type

— grooved taper pin
(see page 14,
Figures 2610 32)

Figure 25: Axial and rotary retention by means of
grooved taper pin.
PENSSSUGES. | ~ J—



*
'STAR Super Ball Bushings®

]

LW

/

Rentention of open STAR
Super Ball Bushings by
means of grooved taper pins

This ball bushing is delivered
with a ready-made locating pin
hole. The grooved locating pin
must be driven in to the depth
shown in Figures 26 to 32, as
Bpplicable, at the time of
mounting. The outer diameter
of the Super Ball Bushing must
then be reduced until the
bushing can be slipped past
the pin. When the ball bushing
is aligned in the housing bore,
the taper pin will engage in the
retaining hole.

Size of hole through housing
for grooved locating pin:

for ball bushing sizes 12 to 40:
(3x...DIN 1471) 3,0"" mm dia.;
for ball bushing size 50:
(5x...DIN 1471) 5,0"" mm dia.

Radial Clearance

Adjusting the
Radial Clearance

Preload

+

Lubrication and
Care

Fig. 27

N

Fig. 32

The radial clearance values given in the tables have been obtained by statistical methods and
are representative of the clegrances to be expected in actual practice.

The radial clearance is adjustable in all types
of STAR Super Ball Bushing. If an application
calls for zero clearance, the radial clearance
can be reduced by means of an adjusting
screw provided in the bushing housing (see
also STAR Linear Sets) untif a slight resistance
is felt when the shaft is turned.

If negative clearance {preload) is required, we
recommend that zero clearance should be
established as described above on a dummy
shaft of diameter smaller by the amount of the

Standard lubrication practices as applied for
anti-friction bearings may be used for STAR
Super Ball Bushings, too. Either oil or grease
may be used as lubricant.

STAR Super Ball Bushings are delivered
already filled"with a lubricant that also acts as
an anti-corrosion agent and is compatibie with
all other petroleum-base lubricants.

In most cases the use of grease as lubricant
is preferable. The avantage of using grease
rather than oil is that, being more viscous,
grease helps to seal off the ball bushing and
adheres better to the surfaces inside the
bushing. In many cases, an initial supply of

In applications subject to vibration, the
adjusting screw should be suitably secured
against working loose once the desired
clearance has been established.

desired preload than the actual shaft on which
the ball bushing is to run.

grease applied to the ball circuits before
installation will give lasting protection.

All commercially available anti-friction bearing

.greases may be used but should not be mixed.

Ball bushing assemblies subject to norma!
loads may be lubricated with a lithium-base
grease of consistency class

NLGI3 to DIN 51818.

The grease supply should be enough to allow
the balls to recirculate smoothly but without
undue viscous resistance.

Further information on lubricants and in-
service lubrication is available on request
(please ask for Table 06/005-00).



STAR Linear Sets®

JHigh Load Capacity
~and Rigidity

Compact Block
Design

Easy to Mount

E'High Precision

Significant Savings

- - -, - e i et e — e

STAR Lightweight Series Linear Sets are optimally shaped for
high rigidity. Use of integral STAR Super Ball Bushings®
guarantees highload- carrymg capacmes andunbeaten smooth
running. S - =t

g o 4, « -

P h . <

< ¥ - S
sy

The comparatively low weight of the aluminium-alloy housing
is of great advantage wherever applications call for higher

rim

acceleration and faster posmomng speeds P T :
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The lightweight modular system
for high-precision linear motion.

These Linear Sets afford high rigidity irrespective of the direction of
load action and even when their high load-carrying capacities are
utilized to the full.

The STAR Super Ball Bushing®is completely enclosed in the compact
aluminium-alloy housing to protect it against all external impacts.

Only two screws to insert. Threaded through-holes even make it
possible to insert the screws from below. A fitting edge along the block
facilitates lining up during installation and prevents misalignment of the
assembly. Centre-bores are provided for the user to drill locating pin
holes for extra stability.

and trouble-free running thanks to the high-strength aluminium-alloy
housing design and integral STAR Super Ball Bushing®.

over users’ own designs, thanks to economical large-batch production
of our housings.



The right bearing

unit for every

application:

Closed type For applications with fixed working bore.
High-precision guidance with extreme ease
of mounting.

Adjustable type ‘ For use when zero clearance or preload

(slotted) is required. The desired clearance is
established by means of an adjusting screw.
These Linear Sets are adjusted to zero
clearance before delivery.

Open type For long guideways when the shaft
must be supported and high rigidity is
required.

Open type This Linear Set also permits adjustment

(adjustable) to any desired preload or zero clearance

by means of an adjusting screw. The unit is
set 1o zero clearance before delivery.

Figure 1

Figure 2

Figure 3

Figure 4

e



<STAR Linear Sets®
Lightweight Series incorporating Super Ball Bushing®

Structural Design

Closed type 1035-...

Adjustable type (slotted) 1036-...

The Linear Set consists of
® a STAR Precision Housing
(aluminium alloy)
® a STAR Super Ball Bushing
® outside seals optional
Type 1036-... Linear Sets are
adjusted to zero clearance on
a shaft of diameter accurate to
a tolerance of h5 (lower limit)
before leaving the factory = - - <
(screwed to base mounting & c-)zdee ; Reference Numbe«t Weight CSloze Reference Number (adjustable) Weight
without with S without with
surface).
=d seals 2seals (kg) =d seals 2seals (kg)
Permissible Operating 10 }1035-510-00 | 1035-610-00 | ©.0,10 - 10 | 1036-510-00 | 1036-610-00 | 0,10
Temperatures 12103551200 | 1036-612-00 | 0,13 | | 12 |1036-612-00 | 1036-612-00 | 0,13
without seals: 100°C A6 | 1035;516-00 | 1035-616-00 | - 0,20 16/| 1036-516-00 | 1036-616-00 | 0,20
with seals: 80°C; brief peaks 20 {1035-520-00 r1‘_(}3_5;6?_2(_)79() - 034 20 |1036-520-00 | 1036-620-00 | 0,34
100°C. 25 | 1035-525700 | 1035-625:00 | 0,65 | |"25.7| 1036-525-00 [1036-625-00 | "0,65 ~
For higher-temperature applications, these 30 ] 1035-530-00 | 1035-630-00 | 0,97 30 | 1036-530-00 | 1036-630-00 | 0,97
S b lied with STAR = el ————— S R - - M=l Gt Bt ls) (55
Standard Bl Bushings (without seals). | 40 1 ['1035-540-00 | 1035-640-00'| | 1,80 | |40 1036-540-00 |{1036-640-00 | 71,80
Reference number for STAR 50 | 1035-550-00 | 1035-650-00| 3,00 50 | 1036-550-00 | 1036-650-00 { 3,00
Linear Sets incorporating Table 1 Table 2
® STAR Super Ball Bushing, —]s - ‘P
Type B S o = S }
Closed type: Aoty A IR & &t O
without seals with 2 seals k’i‘ ) ‘\_\l ‘ w | l ! E\v_ : _7 !
- - sm=a 4 F—— F— ¢
1035-7 ..-00 | 1035-8 ..-00 % e ] / 3 N
bt Tl 5ot/ 1S
H | N ’3 y | 4 i | v / ,H 70 |
Insert size code from Table 1. { ") i Vrl L P "o
oe L R I L
Adjustable type (slotted): g Lubvication”) Figure 7
without seals with 2 seals Lubricatable version
1036-7 ..-00 | 1036-8 . .-00 These types are also available on request
with a lubricating hole and 2 seals.
Insert size code from Table 2. i b) Reference number end digits: ...-20 instead
! Relative to shaft nominal diameter 'd’ o of..-00
: me;\suredwhenscrewed to base mounting E‘
R et et ci s wato DIN 912-6.5, ; Lubricate only with shaft inserted; add
spring lock washers to DIN 7980. lubricant until excess emerges.
3 Centre-bores for locating pin holes.
¥ In short-stroke applications, please
observe reduction factor f,, from page 10:
6 guer-fa::;_ed when screwed to base mounting Please send for our catalogue nnle complete Linear Motion
B E5 libricatabie version, : Programme from a Single Source”.
gg; Dimensions (mm) Radial Clear. (unf)  Load
5 : 5 ¢ — 1035- 1036} Capaci
Dy HY My MU AL B B B B S? S ¥ Ny N Hy Ly V. SW| Shat . ayr??cws(:':{.
+0 008 iOO1
2d V'°-°‘._3_A | h6 _h7 o% - of
10|19 16315 20 - 40 36 294015 20015 31 29 43 M5 4 15 11 10 105 5 25|i% % 500 390
12 (22 18 35 215 43 39 32015 204015 34 32 43 M5 4 16511 10 105 5 25[% i3 82 | 650 520
| 16 |26, 22 42 265 53 43 40x015 260,15 42 35 53 M6 4 21 13 10 115 5.3 ;3_{;‘?8_31; 800 630
20 3?.-.,42,5 50030 60 54 4st0.1s 321015 5045 66 M85 24 1810 1355 4 by §§ 1500 1250
| 25 |40 30 60 39 78 67 60x0.15 40£0.15 64 20 84 MI0 6 29 22 10 15 655 |& i‘§-9§ 2500 2200
30 [47 35 70 4q5 87 79 ess01s ssz01s 72 30 84 MO 6 34 22 11516 8 5 [i° i} § 2 [3200 2800
40 |62 45 90 54 108 91 ssx015 sexo1s 90 35 105 M12 8 44 26 14 18 106 |43 +°3 3555004900
50 |75 50 105 66 132 113 108:020 s0:020 108 42 135 M16 10 49 34 12522 12 8 |52 9  |se007100

Table 3



Structural Design

Open type 1037-...

Open type (adjustable) 1038-...

The Linear Set consists of
@ a STAR Precision Housing
(aluminium alloy)
@ a STAR Super Ball Bushing
@ a grooved taper pin for
retention of the ball bushing
@ outside seals optional
Type 1038-... Linear Sets are
adjusted to zero clearance on
a shaft of diameteraccuratetoa :
tolerance of h5 (lower limit) Fig. 8 ;
before leaving the factory Size Reference Number Weight Size Reference Number (adjustable) Weight
(screwed to base mounting code without with code without with
surface). = seals 2seals (kg) =g seals 2seals (kg)
Permissible Operating 121 1037-512-00 | 1037-612-00{ 0,11 12 | 1038-512-00 | 1038-612-00| 0,11
Temperatures 16 | 1037-516-00 | 1037-616-00| 0,17 16 | 1038-516-00 | 1038-616-00| 0,17
without seals: 100°C 20 | 1037-520-00 | 1037-620-00( 0,30 20 | 1038-520-00 | 1038-620-00| 0,30
with seals: 80 °C; brief peaks 25 | 1037-525-00 | 1037-625-00| 0,57 25 | 1038-525-00 | 1038-625-00| 0,57
100f’C. = 30 | 1037-580-00| 1037-630-00| 0,86 30 |1038-530-00 | 1038-630-00 | 0,86
FO el o odg | 40~ 1037-540-004°1037-640-0014.<1,60 40 | 1038-540-00 | 1038-640-00 | 1,60
Standard Ball Bushings under reference 50 | 1037-550-00 | 1037-650-00| 2,60 50 | 1088-550-00 | 1038-650-00| 2,60
number 1038-1..-00 (size codes 20 without
68p): Table 4 Table 5
Reference number for STAR
Linear Sets incorporating
STAR Super Ball Bushing,
Type B
Open type:
without seals with 2 seals 3
1037-7 ..-00 | 1037-8 ..-00 N
|
Insert size code from Table 4.
Adjustable type (open): Lubrication® Figure 10
without seals with 2 seals
1038-7 ..-00 | 1038-8 ..-00 Lubricatable version
‘ These types are also available on request
Insert size code from Table 5. )’ 1 with'a lubricating hole and 2 seals.
: e o N/ | {5:5' Reference number end digits: ...-20 instead
" In these sizes, the locating pin is on the ; 1 =1 f .00
opposite side to that shown in the Figure. l{ - - ! | Of .-
2) Relative to shaft nominal diameter 'd’ when & B3 - L =
screwed to base mounting surface. | y i I ; : ;
¥ Hex. socket head cap screws to DIN 912-8.8, o ; ! Lubricate only with shaft inserted; add
EE e s, : i lubricant until excess emerges.
:; lL)(I)wer lirg’n relative toshaﬂdiamete'r,' G . \ L
1 direction 0 n '
e Ehork ¥heics Rbphcations (moucion S
factor 1, on page 10). Please send for our catalogue "The complete Linear
& When screwed to base mounting surface. & Motion Programme from a Single Source".
9 For lubricatable version. =
Size Dimensions (mm) Angle |Radial Clear. (pm)® Load
code . (‘% Capacity (N)
Dy H) H, M® A L E, E; Es E;, 89 8 S Ny N Hy Ly V SwW WY | o [1037- 1038- [dyn. ~ stat.
—q | +0008  x001 Shaft
—0,016 h6~  h7 C s
12 |22 18 28 215 43 39 s2xo1523+015 3432 43 M5 4 1651110 105 5 25 65( 66 [*%F % 750 600
16 |26 22 35 265 53 43 40+015 26015 4235 53 M6 4 21 1310 115 5 25 9 |68 |*%F . | 920 730
= - 3 sE
20 |32 25 42 30 60 54 454015324015 5045 66 M8 5 24 18 10 135 5 25 9 |55 [*%8 % QE 1560 1300
25 |40 30 51 39 78 67 coto1s40x015 6420 84 MIO 6 29 2210 15 653 115|57 [*%8 %% e F [2600 2290
30|47 35 60 435 87 79 e8+01545+015 7230 84 MIO 6 34 2211516 8 3 14 57 122 :33;‘.:% 3330 2910
40|62 45 77 54 108 91 86015 58+015 90 35105 M12 8 44 26 14 18 10 4 195/ 56 |*28 13%2 5720 5100
501|75 50 88 66 132 113 1082020 50020 108 42 135 Mi6 10 49 34 125 22 12 5 225|54 |*28 *38 %5 |gas0 7380
Table 6
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STAR Linear Sets®

with Side Opening

Easy to Mount

High Precision

Easyto Exchange

The load-carrying capacity of open ball bushings is usually
- severely reduced when the load is applied on the open portion
~ of the bushing. The Linear Set with Side Opening has been
developed to overcome this disadvantage and to permit
selective circumferential positioning of the open ball bushing.

The comparatively low weight of the aluminium-alloy housing
is of great advantage wherever applications call for higher
acceleration and faster positioning speeds.

Selective positioning of open ball bushings
without reduction of load-carrying capacity.

Afitting edge along the housing facilitates lining up during installation
and prevents misalignment of the assembly. Centre-bores are provided
forthe user to drill locating pin holes for extra stability:

Threaded through-holes make it possible to insert the mounting
screws from below.

and trouble-free running thanks to the high-strength aluminium-alloy
housing design and integral STAR Super Ball Bushing.

The mating dimensions of lightweight-series STAR Linear Sets with
Side Openingsare selected to make them interchangeable with sets
with conventional spheroidal graphite cast iron housings

(Series 1073-/1074-).

23



.
STAR Linear Sets® with Side Opening

Radial clearance Structural Design
not adjustable The Linear Set consists of
® a STAR Precision Housing (aluminium alloy)
® a STAR Super Ball Bushing
® a grooved taper pin for retention of the
ball bushing
® 2 seals
- Lubricatable Version
® These types are also available with a Figure 1
lubricating holg o request', Size Reference Number with
Reference number end digits: code 3 A
_.-20 instead of ...-00. 5d Super Ball Bushing | Super Ball Bushing
; ; ; TypeB
Lubricate only with shaftinserted; add 7
lubricant until excess emerges. 20 1071-620-00 1071-820-00
e 25 1071-625-00 1071~
Permissible Operating Temperature: \ Al
100 °C. 30 1071-630-00 1071-830-00
40 1071-640-00 1071-840-00
/ 50 1071-650-00 1071-850-00
Figure 2 Table 1
;
J Bl b 5| |
iFu 1 A
LY [A A
o Gk
Ffo=Co Fy/=Co
F1=Co  Fz=Co
Figure 3:'Maximum allowable loads
r, 2 T3
A T A 777
0000
K ! In these sizes, the locating pin is on the T e L L —
opposite side to that shown in the Figure. : |
2 Relative to shaft nominal diameter 'd’ when '7\1
screwed to base mounting surface. |7} I
9 Hex. socket head cap screws to DIN 912-8.8, o d 7)‘&—— _______ _AY H
spring lock washers to DIN 7980. 4
4 Centre-bores for locating pin holes. |+ 4 J
:: Lower limit relative to shaft diamerl‘er. i - R
Load capacity when load acts in the I TP,
direction of th Fon Fur FtOF Fria. LS /
"lr:r:h(;grjs?rok: :;()rpolgations, p;;:ée ozbserve ////'__ /'/ / // g
reduction factor f, from page 10.
8 When screwed to base mounting surface.
i‘ziz Dimensions (mm) [Angle| Radial Clearance Load Weight
CRI0, 15 B M A L E EOE ECS S SN NV SWWE | 0071072 Capacky ()| (ka)
+0,008 +0,01 +0,15 +0,15 o Shaft dyn. stat.
-0,016 h6, h7 o 4 CN Co
20"(32 30 60 17 60 54 22 30 33 42 .84 M10 6 42 15 5 25 9 32 235/55 |*% *% ST |1510 1260 (0,42
25| 40 35 72 21 75 67 28 36 42 52 10,5 M12 8 50 18 6,53 11,5 38 29 |57 [*% *% §§ 2520 2220 (0,8
30 [47 40 82 25 86 79 34 42 48 60 13,5 M16 10 55 24 8 3 14 44 34 |57 |M% % 5% 3230 2820 [1.2
40 | 62 45 100 32 110 91 43 48 62 68 155 M20 12 67 3010 4 19,5 50 40 |56 [*% tf‘?‘gg 5550 4950 [2,0
50 | 75 50 115 38 127 113 50 62 70 85 17,5 M20 12 78 5012 5 22,5 56 48 |54 |*% *° ¥s |8670 7160 (3,2




Radial clearance
adjustable

Lubricatable Version

@ These types are also avail-
able with a lubricating hole
on request.

Reference number end

digits: ...-20 instead of ...-00.

Lubricate only with shaft
inserted; add lubricant until
excess emerges.

Permissible Operating
Temperature: 100 °C.

Instructions
for Mounting

~ Without fitting edges

With fitting edges

Structural Design
The Linear Set consists of
@ a STARPrecision Housing (aluminium alloy)
@ a STAR Super Ball Bushing
@ a grooved taper pin for retention of the

ball bushing
@ 2 seals
Type 1072-... Linear Sets are adjusted to zero
clearance on a shaft of diameter accurate to a
tolerance of h5 (lower limit) before leaving the

factory. Figure 4

Size Reference Number with

{"-sH tovicnng cgdde Super BallBushing | Super Ball Bushing
- 6 ¢ } TypeB

@ oz i 20 1072-620-00 | 1072-820-00

£=9 ' R 25 1072-625-00 | 1072-825-00

sw- N}~ 30 1072-630-00 | 1072-830-00

AN 40 1072-640-00 | 1072-840-00

@ 50 1072-650-00 | 1072-850-00

K Table 3
| A i

i) e (o o H .
e R AN 5% 7/
Al i S I oo os soveeeen M
/ NN N ek 7 |
L e oo s -\%
‘ N LEA ) 19 {
=\ g ey |
/LT YL B W G s
' Ls.l Lubrication 1

Figure 5

@ Align first shaft mounted on shaft support rail and
screw downsupport rail.

@ Align second shaft to.ensure parallelism:and screw
down support rail.

@ Push Linear Sets onto shafts and screw down on
the machine table.

@ Push first shaft mounted on shaft support rail into
contact with fitting edge and screw down support
rail.

® Align second shaft to ensure parallelism and screw
down support rail.

@ Push Linear Sets onto the shafts.

Further assembly:

a) With two fitting edges (one on machine base and
one on table):
Push the Linear Sets on the first shaft into contact
with the fitting edge on the machine table and
screw down.
Screw down the Linear Sets on the second shaft to
the machine table.

b) With only one fitting edge (on machine base):
Screw Linear Sets down to the machine table.

Figure 6 without fitting edges

with fitting edges
ne

Figure 7



- STAR Tandem Linear Sets

High Load Capacity
and Rigidity

STAR Tandem Linear Sets are available in closed, slotted,
open and open (adjustable) types. The housing is designed to
prevent any relative misalignment between the centrelines of
the two ball bushings and facilitates the construction of
extremely economical and easy-to-mount linear motion:
assemblies. The new adjustable versions feature centre-bores
for drilling of locating pin holes, a lubricating hole, and a fitting
edge.

The comparatively low weight of the aluminium-alloy housing
is of great advantage wherever applications call for higher
acceleration and faster positioning speeds. This makes them
ideal for use in many branches of mechanical and tool
engineering and manipulator technology.

Precision guidance with no centreline misalignment
even under extreme load conditions

These Linear Sets afford high rigidity irrespective of the direction of
load action and even when their high load-carrying capacities are
utilised to the full.

Compact Block Design The two STAR Super Ball Bushings are completely enclosed in the

Zero-Clearance
Guidance

Easy to Mount

High Precision

compact aluminium-alloy housing to protect them against all external
impacts.

The adjustable types can be usedto construct zero-clearance
guideways.

Afitting edge along the adjustable housings facilitates lining up during
installation and prevents misalignment of the assembly. Centre-bores
are provided for the user to drill locating pin holes for extra stability.

and trouble-free running thanks to the high-strength aluminium-alloy
housing design and two integral STAR Super Ball Bushings.
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STAR Tandem Linear Sets

Structural Design

The Linear Set consists of

® a closed or slotted
precision twin housing
(aluminium alloy)

® two STAR Super Ball
Bushings

€9 two wiper seals

Types

' Lubrication (1032-):

Figure 1

Closed type 1085-...

For precision guidance with extreme ease of
mounting.-Standard type with fixed working
bore.

For high-temperature applications above

80 °C (brief peaks of 100 °C), Tandem Linear
Sets with STAR Standard Ball Bushings
(without seals) should be used. These are

available under reference number 1085-1..-00.

Figure 2

Adjustable type (slotted) 1032-...

Foruse where zero clearance or preload is
required. These Linear Sets are adjusted to
zero clearance on a shaft of diameter accurate
toatolerance of h5 (lower limit) before leaving
the factory (screwed to base mounting sur-
face) and feature ;
® a lubricating hole

@ a fitting edge for ease of mounting
@ centre-bores forlocating pin holes

Lubricate only with shaft 1032-..
inserted; add lubricant until
excess emerges. .:u._f"
ger |
I Q 1 | IR
pyall 4 i
i fm;” i
o N i
Ve,
.“;2‘_ -5
- 3 Size Reference Number with Weight
I "——"*@" code " (kg)
D AL Closedtype  Adjustable type
" In series 1085- tggg relative to shaft 1085-... é::‘",-*- T R R R T |
' nominal diameter'd’ fiet L2 (slotted)
2 Relativ%tosbhaftnomin?Idiam:ter'd'when . SR 4 10 e P 1039561020 0,20
screwed to base mounting surface.
X 3’He)‘(ls?ck:thea:cags%mv%%gwgm-s.& : PR AR 12 |1085-812-00 1032-612-20 0,27
spring lock washers to g o v o 4 2
4 Centre-bores for locating pin holes — [ ——T 16 11085-816-00 1032-616-20 0,41
S 1n seriers1 lf(t):’,IZ-. ad'justedtr?zero dlegrance | ‘ — | 20 |1085-820-00 1032-620-20 | 0,72
hS imit) when screwed to e e - MO 5 2 i
A e 1032-.. 5 T Gen 107 25 |1085-825-00 1032-625-20 | 1,35
8 Load cafgcit\t/‘yvhenlloaﬁ anctstevkenty ge 5 / °-"°°".";§’:"° | 30 |1085-830-00 1032-630-20 2,01
i : = applica- - € e - y
et Gear vl movciion facior 1, A 40 |1085-840-00 1032-640-20 | 3,67
L it e e : 50 |1085-850-00 1032-650-20 | 6,30
|
Table 1
Siza Dimensions (mm) Rag;as;CIear- Load W
. 0
> c:%e D, H» H, H, M B B L E B I_Eg B Es B S S S¥ S SO N N N NV SW anget(_,;fl) C:::cutys(tr;)L
+ +0,01 ft
0008 W e E e
00119 16 315 920 - 40 70 - - 52292 31 - - 43 M5 4 - - 15 11 5 25| 2 f810 780
12120 18 35 10 215 42 43 76 40 30 56 32 24 34 53 M6 43 M5 4 13 28 165 11 5 25 [I% 1% | 1060 1040
w6 126 22 42 12 265 50 53 84 45 36 64 40 28 42 53 M6 53 M6 4 13 3521 13 5 3 |i% 9| 1300 1260
20|32 25 50 13 30 60 60104 55 45 76 45 32 50 64 M8 66 M8 5 18 4124 18 5 4 138 43 12440 2500
25 |40 30 60 15 39 74 78130 70 54 94 60 42 64 84 M10 84 M0 6 22 4929 22 655 [I§ I'3 4060 4400
50 |47 35 70 16 435 84 87152 85 62106 68 52 72105 M12 84 M0 6 26 56 3¢ 22 8 5 [I% 1§ | 520 5600
20 |62 45 90 20 54 108108176100 80124 86 60 90 135 M16 10,5 Mi2 8 34 74 44 26 10 6 |3 1% | 8930 9800
s0 | 75 50 105 20 66 130132 224 125100 160 108 80 108 13,5 M16 135 M16 10 34 89 49 35 12 8 |/} 1% 13070 14200

Tahlae 2



Structural Design

The Linear Set consists of

@ an open or open
adjustable precision twin
housing (aluminium alloy)

@ two STAR Super Ball
Bushings

@ two wiper seals

Types

Lubrication (1034-):
Lubricate only with shaft
inserted; add lubricant until
excess emerges.

Y in series 1034-..., H, = 28 mm.

2 Relative to shaft nominal diameter 'd’' when
screwed 1o base mounting surface.

3 Hex. socket head cap screws to
DIN 6912-8.8, spring lock washers to
DIN 7980.

4 Hex. socket head cap screws to
DIN 912-8.8, spring lock washers {0
DIN 7980.

% Centre-bores for locating pin holes.

8 Lower limit relative to shaft diameter 'd".

" In series 1034-, adjusted to zero
clearance on h5 shaft (lower limit)
(screwed to base mounting surface).

8 | oad capacity when load acts evenly on
both ball bushings.
Please observe notes on direction of
loading and short-stroke applications
(reduction factor {,) on page 10.

Figure 4 Figure 5

Open type 1087-... Open type (adjustable) 1034-..

For long guideways when the shaft must be For use where zero clearance or preload is
supported and high rigidity is required. required. These Linear Sets are adjusted to

For high-temperature applications above zero clearance on a shaft of diameter accurate

100 °C, Tandem Linear Sets with STAR toa jolerance of h5 (lower limit) before
Standard Ball Bushings (without seals) leaving the factory (screwed to base mounting
should be used. These are available as of size suslace) andfeature

code 20 under reference number 1087-1.-00. ®.2 lppricating Role :
: @ 2 fitting edge for ease of mounting

@ centre-bores for locating pin holes.

Size

code

=d|D; H H, H, M? B B,
+0,008 +0,01
0,016

12 |22 18 30") 10 21,5 42 43 76 40 30 56 32 24 34 53 M6 43 M5
16 |26 22 35 12 265 50 53 84 45 36 64 40 28 42 53 M6 53 M6
20 |32 .25 42 - 13 30 - 60 60 104 55 45 76 45 32 50 64 MB 66 M8
25 140 30 51 15 39. 74 78 130 70 54 94 60 42 64 84 MI0 84 M10
30 |47 35 60 16 435 84 87 152 85 62 106 68 52 72 105 Mi2 84 M10
40 |62 45 77 20 54 108 108 176 100 80 124 86 60 90 135 M16 105 M12

1087-... : 1034-...
P 1
N i :;'M_.' i
L . ! . S e =S { H
A e PN
A b A 3 "
A O —
Zyke T S e
b i G
E,———]h |
I i @ Size Reference Number with Weight
Z ] f = code | (ka)
1087-... : 5 et o o
; (adjustable)
12 [1087-812-00 1034-612-20 0,22
16 [1087-816-00 1034-616-20 0,34
20 }11087-820-00 1034-620-20 0,62
1034- 25 |1087-825-00 1034-625-20 1% [T
30 |1087-830-00 1034-630-20 1,68
40 |1087-840-00 1034-640-20 3,15
50 |[1087-850-00 1034-650-20 5,50
Figure 6 Table3
Dimensions (mm) An- | Radial Clear- & Load .
le b pacity (N)
L E E B E E B S S 8% 8 SO N N, N, Ny V SW W |y A dyn. nystat.
Shaft
2In6  h7fC Co
4 13 25 16511 5 25 6566 |2 39| 1220 1200
4 13 29521 13 5 25 9 |68|% 39| 1500 1460
5 118,855 24 |18 5725 |9 55|22 3% | 2530 2600
6 22 43 29 22 653 11557 |2 33| 4250 4580
6 26 50534 22 8 3 14 |57 |28 33| 5400 5820
8 34 66 44 2610 4 195] 56 |28 35| 9300 10200
50 [75 50 88 10 66 130 132 224 125 100 160 108 80 108 135 M16135 M16 10 34 77 49 3512 5 225| 54 |28 38 |14500 14760

Table 4
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STAR Tandem Flange Sets

STAR

- .
. i
STAR Tandem Flange Sets have been specially developed for
applications in which the shafts run at right angles to the r
mounting surface. These sets can be mounted in a variety of |
configurations and, being self-contained units each incorpo-
rating two STAR Super Ball Bushings®, mounting presents no
problem. Other advantages are their high load-carrying
capacities and high rigidity.
-
Special Features ® Centering collar for ease of mounting
® Through-holes with-threaded ends for
screw-mounting from the base
® Lubricating hole
Structural Design The'set consists of
® a STAR Precision Flanged Housing
(aluminium alloy)
® 2 STAR Super Ball Bushings
® 2 wiper seals
Permissible Operating
Temperatures 80 °C, brief peaks 100 °C
*Lubrication Lubricate only with shaft inserted; add
+ lubricant until excess emerges.
.$ L
i g
! .y 49 “c‘i-““““‘“““ﬁ--.lﬁ‘.}“.‘.‘%‘.“.‘ﬁ“&‘:‘.m
i RV Sl (] B
Vi hole o ! 5
LU T Vi L . ST e
| l V22200 ez
St
= L — Methods of fixture:
T i [ | | I via through- viathread via through-
t ; ! 1 A[/, : holes‘ 4 hole S
i i | il o | t
ol
B e e e o B
- lubricating hole /L/ﬁ*‘ i 1 s_ll ‘ P
v | 4
]_‘__52_ S
') Recommended mounting bore fit: D,". ‘[ _\h
2) | oad capacity when load acts evenly on i N
both ball bushings. In short-stroke | |
applications, please observe reduction ! i
factor fy from page 10. centre fit via
3 Hex. socket head cap screws to 0‘1__ collar D,
DIN 912-8.8.
. Figure 2
Reference Dimensions (mm) Radial Load Weight
Number d D D) D3y H H, B L L E E S» S N N v |Clearance | Capacity (N)? | (kg)
ot -0,1 : Shatt (“m} dyn. stat.
g7 —03 +0,15 +0,15 hé h p p
1083-612-20 | 12/.22 30 30 34 19 42 76 46 32 24 53 M6 13 36 10| 134 143 1060 1040 | 0,20
1083-616-20 | 16 26 35 35 40 22 50 84 50 38 28 66 M8 18 40 10| 3 1491 1300 1260 | 0,32
1083-620-20 | 20 32 42 42 50 27 60 104 60 45 35 84 M10 22 50 10| 38 +g 2440 2500 | 0,55
1083-625-20 | 25 40 52 52 60 32 74 130 73 56 42 105 M12 26 63 10| 38 43| 4060 4400 | 1,00
1083-630-20 | 30 47 61 61 70 37 84 152 82 64 50 135 M16 34 74 10| 38 *+43 | 5000 5600 | 1,50

Table 1



STAR Linear Sets®

‘with Torque-Resistant Ball Bushings

The STAR Torque-Resistant Ball Bushing incorporated in these
Linear Sets makes it possible to obtain axially and radially true
linear motion with just one shaft. Their space-saving design
makes these Linear Sets suitable for use in numerous jig and
special-purpose machinery applications.

STAR Torque-Resistant Ball Bushings are similar in their structural
design to the already familiar STAR Super Ball Bushings®. The
torque is transmitted between extra-deep ball races with special
hardened steel bearing plates in the ball bushings and ball guide
grooves in the precision steel shaft. These Linear Sets are .
available with two types of Torque-Resistant Ball Bushing, Type 1 |
with one ball guide groove and Type 2 with two ball guide grooves.
The type required for any given application will depend on the
magnitude of the torque to be transmitted.

The comparatively low weight of the aluminium-alloy housing is
of great advantage wherever applications call forhigher accelera-
tion and faster positioning speeds. This makes them ideal for
use in many branches of mechanical and tool engineering and
manipulator technology.

Extremely economical linear motion

on only one shaft.

Compact Block The Torque-Resistant Super-type Ball Bushing is completely
Design enclosedinthe compact aluminium-alloy housing to protect it against

all external impacts.
3

Easy to Mount with only two mounting screws. No need to align two shafts in parallel.
No reduction of service life due to out-of-parallelism.

High Precision and trouble-free running thanks to the high-strength aluminium-alloy
housing design and integral STAR Torque-Resistant Ball Bushing.

Zero-Clearance The hardened steel bearing plates that transmit the torque are
Guidance adjusted to zero clearance by means of the adjusting screws before

the Linear Sets leave the works.



STAR Torque-Resistant Ball Bushings with Ball Guide Groove STAR

Materials

For applications subject to
cocking loads, two STAR Torque-
Resistant Ball Bushings 0696-...

must be used.

Please observe the mounting
instructions accompanying the
ball bushing on delivery.

@ Ballretainerand
outer sleeve — plastic
@ Bearing plates — hardened steel
@ Balls — high-carbon chrome
alloy steel
@ Shaft — STAR Precision Steel
Shaft with ball guide
. groove
@ Adjusting screw — hardened steel
@ Locknut — steel

Figure 1

STAR Torgue-Resistant Ball

Bushing Type 2

This assembly consists of:

€ a STAR Super Ball Bushing with two extra-deep
ball races to pass on torque to the groove

@ a STAR Precision Steel Shaft with two ball
guide grooves

® two adjusting screws with lock nuts.

STAR Torque-Resistant Ball

Bushing Type 1

This assembly consists of:

@ aSTAR Super Ball Bushing with one extra-deep
ball race to pass on torque to the groove

® a STAR Precision Steel Shaft with one ball
guide groove

@ an adjusting screw with fock nut.

My

WA A —18egos5]

N A1 AN A
RN

Type 1 Type 2 M o005

)

4)|

Figure 2

" In applications subject to superimposed radial loads and

Reference No. -Type 1
with shaft

Reference No. - Type 2
with shaft

forque, the load capacity will be lower than the figure given.  0696-0..-.. |- 80 = standard (to table) 0696-3..-.. | 80 = standard (to table)
gé:Z;b'e' " L ] _ 3 85 = shaft length.. 900 mm ] 85 = shaft length 900 mm
wie: B W e | Sepending on NN 87 = shaft length 1200 mm" 87 =:shaft length 1200 mm
B et ok b, = sctosi torque. - 88 = shaftlength 2000 mm 88 = shaft length 2000 mm
In applications subject to torque only, travel life is 86 = special shaftto drawing 86 = Spedal shaft to drawmg
calculated as follows:
L= (M‘—"“‘")i 105m
M without shaft = 00 without shaft = 00
2) ::cfg?a.ﬁg?nk::ggl;gét|ons, please observe reduction | | size code : | | size code
3 The seal must be ordered separately. Its outside diameter D
is about 01 mm oversize; no retaining elements required.
4 Recommended mounting bore fit: D57,
Size code Dimensions (mm) Standard Load Torque Weight Seal®
=d shaft |Capacity (N)") (Nm) " without
Type Type| D B B M Ny N M, | dyn. stat. | Type1 Type2| shaft Type 1 Type 2 b
1 2 Cz) Cu M| max 2 Ml max kg
22— P> 32 20 M 6x05 155 5 14 400 650 520 2 - 0,026 |1331-112-00 re 3
16 — |26 36 22 M 6x0,5 195 5 14 400 800 630 3,3 e 0,032 |1331-116-00 =% 3
20 1 20-h32 145 28 ‘M10x11, 21,678 22 500 | 1500 1250 5 12 10,064 |1331-120-00 1331-320-00 4
25 25 $40 B8 40; M10x1 » 285 8. .22 500 2500 2200{ 15 24 10,135 |1331-125-00. 1331-325-00 4
30 30 |47 68 48 Mi12x1 32 95 26 600 |3200 2800| 23 37 10,210 |1331-130-00 1331-330-00 5
40 40 |62 80 56 Mi12x1 44 95 26 600 |5500 4900| 53 86 |0,390 |1331-140-00 1331-340-00 5
50 50 [75 100 72 M16x15 52 125 34 600 [8600 7100|103 167 10,680 |1331-150-00 1331-350-00 6 |

Table 1



STAR Linear Sets®
with one Torque-Resistant Ball Bushing

Note for Mounting:

The hardened steel bearing

plates that transmit the torque
are adjusted to zero clearance

by means of the adjusting

screws before the Linear Sets

|leave the works.

Housing Material:
Aluminium alloy

For applications subject to
cocking loads, Type 1099-...

must be used.

Please observe the mounting
instructions accompanying

the set on delivery.

Perm. Operating Temp.:
80 °C, brief peaks 100 °C.

Figure 3

Lubrication: Lubricate only with shaft inserted;
add |ubricant until excess emerges.

Lubrication: M 6 for d £ 20

M8x1fordz25

L

e

S

| !

et

RN
? .
E

V%

S

Reference No. - Type 1

(O with shatt
oy 1098-2..-.. | 80 = standard (to table)

T 85 = shaftlength 900 mm

E, ST RS B 87 = shaftlength 1200 mm
88 = shaft length 2000 mm

— 86 = special shaft to drawing
()
: & — size code
Figure 4

1) Hex. socket head cap screws to DIN 912-8.8, spring lock washers to DIN 7980.

Reference No. —Type 2

1098-5

|1

with shatt

80 = standard (to table)

85 = shaftlength 900 mm
87 = shaft length 1200 mm
88 = shaft length 2000 mm
86 = special shaft to drawing

— size code

3 |n short-stroke applications, please observe reduction factor f,, from page 10.

2 See Note 1 on page 37.

4 |f two or more Linear Sets are mounted on the same shaft, they are ground smooth
after mounting. Dimension H is then 0,5 mm smaller.

Size @?tge =d Dimensions (mm) St:tr‘aggr ¥ CaP:;la:(N)z’ WiJ‘orque a‘fg“) $ w_‘mmtaight
Type 1 Type2| B H;, H Hp = Dy E E; SY Sy N | c Ca Type 1 Type2| shaft  shaft
e LK) cd |dyn  stat | Mima® Mima | kg kg/m
12 - 4235 18 85 40 22 -28:30 53 M6 12 400 650 520 2 - 0,15 - 0,89
16 - 500 42 22 10 44 26530 3653 M6 12 400 800 630 33 - 0,22 1,57
20 20 6050 25 11 §6,:32 39 44, 64 M8 .12 500 | 1500 1250 79 12 042 245
26 25 74 60 30 155 68 .40 48 54 84 MI10 15 500 |2500 2200 | 15 24 0,7 3,80
30 30 84170 .6/35718;8 780 39471115862 /10/5,:)M12:218 600 {3200 2800 | 23 37 1.1 5,50
40 40 108 90 45 185 92 62 64 80 13 M16 20 600 |5500 4900 | 53 - 86 21 9,80
50 50 130 105 50 22,5 114 75 84 100 13 M16 20 600 |8600 7100 | 103 167 3,5 15,30

Table 2
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STAR Linear Sets®

with two Torque-Resistant Ball Bushings

Note for Mounting:

The hardened steel bearing
plates that transmit the torque
are adjusted to zero clearance
by means of the adjusting
screws before the Linear Sets
leave the works.

Housing Material:
Aluminium alloy

Please observe the mounting
instructions accompanying
the set on delivery.

e T

Figure 5

Perm. Operating Temp.:
80 °C, brief peaks 100 °C.

Lubrication: Lubricate only with shaft inserted;
add lubricant until excess emerges.

Lubrication: M8 x 1 ————/
L

./

(S ORI
)0 0006009800 09)

Type 1

Type 2
8
R |
A BT H
"/, L/ |
N _;/— 91— »——l ',’
% 7
7% v

|
L E, |

Reference No. - Type 1

with shaft
1099-2..-.. | 80 = standard (to table)
T 85 = shaft length 900 mm
87 = shaft length-1200 mm
88 = shaft length 2000 mm
86 = special shaft to drawing
L size code

Figure 6

") Load capacity when load acts evenly on both ball bushings.
2 Hex. socket head cap screws to DIN 912-8.8, spring lock washers to DIN 7980.

% See Note 1 on page 37.

’

Reference No. - Type 2

1099-5..-..

|1

bt

with shaft

80 = standard (to table)

85 = shaftlength 900 mm
87 = shaft length 1200 mm
88 = shaft length 2000 mm
86 = special shaft to drawing

size code

4 In short-stroke applications, please observe reduction factor f,, from page 10.
5 If two or more Linear Sets are mounted on the same shaft, they are ground smooth
after mounting. Dimension H is then 0,5 mm smaller.

Size code =d Dimensions (mm) - Standard Load Torque (Nm)® Weight
with shaft | Capacity (N)"® | with with without
Type1Type2] B Hi H» L D E Ep. i S8 tucBys N 1 dyn. stat. | Type1 Type2 shaft  shaft
13835 co | e Co | Mimsx® Mymas kg kg/m
12 = A42:0:03%. 18 76 722 64 30 53 M6 12 400 1060 1 040 3,2 - 029 089
16 - 50142 22 84 26 70 36 53 M6 12 400 1300 1260 5,5 o* 0,43 1.57
20 20 ' 60: . 5025 ~ 104 .32 88 4 64 M B 12 500 2440 < 2500| 12 20 08 2,45
25 25 74 60 30 130 .40 110 54 84 M10 15 500 4060 4400| 24 40 1.5 3,80
30 30 B g0 3575152 4T 130 62 . 10,6: :M12: 38 600 5200 5600| 37 60 22 5,50
40 40 BO8 90 45 & 176 62 - 148 80 13 M16 20 600 8930 9800| 86 140 4,0 9,80
50 .50 §S0 305 50 | 224 75194 100 .13 M16 20 600 13970 14200 167 272 6,9 15,30
Table 3
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"STAR Precision Steel Shafts

Types/
Materials

STAR Precision Steel Shafts have a long and proud service
record as ready-to-mount machine elements in all fields of '
mechanical engineering, in the construction of special machinery, |
jigs and equipment, and in a variety of other industries. Not only ;
ideal as linear motion round ways for STAR Ball Bushings, they |
are universally suitable for use in other applications.

For example as:

— guide rods — guide pins -
— control rods — tie rods

—rollers ' — spindles '
— pistons — guide columns :
— axles — mandrels and similafe ; ,

STAR’s induction-hardened and ground Precision Steel Shafts
are well-known in industry for their constant high quality, guaran-
teed by the sign of the STAR etched into their ends: ©

STAR Precision Steel Shafts madeto measure

Solid shafts — heat-treatable steel

Tubular shafts — heat-treatable steel/
high-carbon chrome alloy steel

Corrosion- — stainless steel

resistant shafts

STAR Precision Steel Shafts-are alsoavailable in hard-chrome-plated
finish) as of 12 mm diameter.

Solid and tubular shafts up to one meterin length are also available
black finished.

Whether used in linear motion assemblies with corrosion-resistant
STAR Ball Bushings or as ready-to-mount machine elements, STAR
Precision Steel Shafts in the stainless steel version afford significant
advantagesin many fields (suchasthe food, filmand photoindustries).

Figure 1



Shaft Diameters Solid Shafts

Standard sizes for
STAR Ball Bushings (mm) 5 8 10 12 16 20 25 30 40 50 60 80
Special sizes " (mm) 6 14 15 17 18 22 24 28 29 32 35 36 38 45 55 70 100 110
80178 76,9 g 51y araieon | Inch sizes () %%h%nh% 11%1%2 3 4
request.
i Table 1
Tubular shafts
Outside diameter Emm) 25 30 40 50 60 80 100
Inside diameter approx.mm) 14 19 26,5 29,6 36,5 57,4 65
Weightsavin%compared
with solid sha (approx. %) 31 40 45 35 35 50 42
Rei;iuc ion of resistance
to bending siress (approx.%) 10 16 20 12 12 25 20
against solid shafts
Table 2
Stainless Steel Shafts
[Shaﬁdiameter (mm) 5 8 &0 12 16 RO 25 30 40 50 60 80
Table 3
Mill-Cut Lengths Longer shafts than those quoted can also be supplied on request. These shafts are made up

of shaft sections of precisely measured length joined end-to-end (See section on " Joined
Shafts” on page 47).

Type of shaft Diameter (mm) Mill-cut length? (m)
2 The first 50 mm at each end of mill-cut Solid shafts 5t0 20 3,6104,0
length iate slightly f . g
g e | N [l 571059
¥ Solid shafts of length up to 8 m and Tubular shafts 2510 100 4 10599
diameters up 10 150 mm available Stainle§s ; 5 t‘o 20 1 35104.0
5 ! !
4 gl;%?:g on size. steel shafts >20to 80 5,710 5,9
Table 4
Dimensional STAR;r;gisic'Jln Stef:l Siﬂafts ar:tcznzrlelests tole;ance for the ?‘ia:xﬂetzr of agrt)ﬁalteclj shaft
ground;this eliminates the needto drilicentre  ‘sections may goslightly beyond the tolerance
Accuracy and holes in the shaft. zones quoted,
Tolerance Zones The diameters of STAR Precision Steel Shafts STAR Precision Steel Shafts are also available

are accurate to within the tolerance zones h6
and.h7. Details on the dimensional accuracy
of the shafts are.compiled in Table 5. The

in tolerance zone h5 on special request
(standard diameters 30 to 80 mm only).

Tolerances for Metric-Size Steel Shafis

Nominal diameter range (mm)  over 3 6 10 18 30 50 80
upto 6 10 18 30 50 80 120
+, 0 0 0 0 0 0 0
querancefor () = g i 8 _18 _18 *18 _18 _2(2,
diameter g7 & (um) =12 -15- = ~18 —P1 " S28 ‘=30 @ -35
pecia 520 =237 =24 D4’ =04 TR 04 -
tolerance® (um) =28 7131 5347 BT 41 =46 -
Roundness hé (um) 4 4 5 6 8 9 10
h7 (m) 6 6 8 9 11 12 14
 For standard sizes and tubular shafts Taper
only. : C ; h6é (em) 6 6 8 10 12 13 18
9 Appl hafts made of heat-treatabl onvexity } L
orpr%g';ev:égrio?zh'?:m: gllo; zfte:r?asly: Concavity h7 (um) 10 10 12 12 15 15 17
Pl tact us for surface finish an -~
suer?:fecr%ﬁ;ﬁn‘e’sls () erances o gtrs'ghtnessh (um) 40 40 40 40 60 60 60
hard-chromi ated and stainless uriace
fros: i vt o v e B T (um) 035 085 035 035 035 035 035
Table 5
Notes:

@ Hard-chromium-piated steel shafts are available in standard
(asof 12 mm diameter) and inch dimensions to within tolerance

® The straightness of the shafts is measured as indicated in
Figure 2 on page 44. Because of the length of the shatts, it

zone h7 only.

@ Taper, convexity, concavity and out-of-roundness are measured
by means of pneumatic instruments.

would be uneconomical to use the straightness measurement
method specified in DIN 7184, section 7111. Instead of direct
measurement for straightness, the shafts are tested for runout
as described in DIN 7184, section 7.2.71 and the reading
obtained from this test halved

S A8



*STAR Precision Steel Shafts

Measurement of Straightness

> T VAT 7
Figure 2 shows how the shaft
is measured for straightness.

Runout measurements are
performed atpoints equidistant i
between the support points
and between the support
points and the protruding ends
of the shaft. The runout
ereadings are halved to give

i
t o3L

shaft straightness. Figure 2

Roundness Trace

Figure 3 shows the roundness
of a STAR Precision Steel
Shaft.

Figure 3

.Shaft Hardness

The surface or STAR shafts is
induction-hardened to a depth
of about 1 to 4 mm, depending

- on the shaft diameter. Surface
hardness and depth of hardness
are extremely uniform, both in
the axial and in the circumferen-
tial directions. This is the reason
for the excellent dimensional
consistency and long service
life of STAR Precision Steel
Shafts.

y Figure 4 shows a longitudinal
and a transverse section

through a hardened and ground

5 Fi 4

STAR Precision Steel Shaft. o

The hardened surface zone has

been made visible by caustic

etching.

Depth of Useful Hardness

13 20 40 80

- The fact that we harden our Shaftdiameter d (mm) °"‘:' 5 i = a8 i

shafts to a greater depth than is !
- generally specified in the anti- Depthofhardness'  (approx. mm) 1 1,7 27 3,7 4

friction bearing industry (see b

Table 6) is a further reason for

the long life of STAR ! ecision

Steel Shafts and for their opti- " Please note that the transition from the hardened surface zone to

g et 2 the softer core is a gradual one (see Figure 5).
mum suntablhty for use with Please contact us for depths of hardness for stainless steel shafts.

STAR Ball Bushings.



Minimum Hardness

Solid and
tubular shafts —> HRC 60
Stainless
steel shafts == HRC 58

Figure 5 shows the micro-
structure in the surface zone
of a shaft cross section
(magnification approx. 10 x).
The hardened outer layer of
martensite and the smooth
transition to the tough inner
core structure are clearly
visible.

Special Machining

Induction-hardened surface zone
Structure: Martensite
Hardness = HRC 60
- (Rockwell C)

Transitional

structure: Martensite,
Troostite,
Pearlite

Core Structure:
Pearlite and ferrite

Figure 5

Hardened and ground steel shafts in mill-cut
lengths are always in stock. These can be cut
to any desired length and machined to give
them any of the following:

reduced-diameter ends

radial or axial holes

internal or external threads

recesses

counterbores

or‘other specially-machined features.

The shaft lengths are accurate to within a
tolerance of + 0.4 mm for shafts of diameter
up to 30 mm, and % 0.6 mm for shafts of dia-
meter over 30 mm. Shafts with tighter length
tolerances can also be manufactured at a
slight extra charge.

-——Q
Y-

20‘(

Figure 6

Shafts with grooves or flats extending over
the entire or a major part of their length are
available on special request.

Steel shafts intended for use as linear motion
guideways for STAR Ball Bushings must be
chamfered at the ends to prevent damage to
the ball retainers or wipers when the ball
bushing is being pushed onto the shaft.

Figure 6 and Table 7 give the dimensions of
the chamfers required.

Ball bushings with seals must not be pushed
over sharp edges in the shaft (e.qg. retaining
ring grooves), as this would damage the
seal lips.

‘

Shatft diameter d (mm) 5 8 10

Lengthofchamfer L, (mm) 15 15 15

12 16020 25IER0 Y 40 S85070 60580

2 2 2 2 2 3 3 3 3

Table 7

AT, . (R



'STAR Precision Steel Shats

Common forms of
special machining

for shaft ends S bl

Example | to Vi

If you would like your shaft Example| Example i
machined to any of these

examples, state your order as “u P d

@follows (quote dimensions in
mm; no drawing required):

Example |: Shaft diameter

30 h7/600 long (overall length);
reduced diameter (both ends)
20 h6/40 long. Example Il

|

: : e
Example II: Shaft diameter mf

\J

30h7/600 long (overall length);
external thread (both ends)
M 20/40 long.

Example Ill: Shaft diameter

30 h7/600 long; retaining ring ExampleV Example VI Centre hole to shape D,
groove (both ends), DIN 471 DIN332, Part2

|=5.
Example 1V: Shaft diameter

I

40 h6/1200 long; 90° cutout Figure 7
(one end), 4 deep/| = 25.

Example V: Shaft diameter
40 h6/1200 long; 90° counter-
sink (one end), 4 deep/l = 30.

Example VI: Shaft diameter

40 h6/1200 long; centre hole
(one end), D M10 to DIN 332, Example Vil
Part 2.

Further examples of special

machining
y Examples Vil to XIV.

Example IX Example X
ESSSSNONNNNNANNNANNNNY @
AR M __>
Example XI Example Xl
= { Fan)
.
oo >
Example XII| Example XIV

Figure 8



Shafts with Radial Holes,

drilled or drilled and tapped

") See Table 6 on page 44.

Joined Shafts

Packaging and
Packing of Steel
Shafts

Shafts that have to be supported require radial
holes for attachment to the shaft supports. The
radial holes are drilled into the steel shafts after
hardening and grinding.

The diameter, depth and spacing of the holes
depend on the diameter of the shaft and on the
type of support used. Refer to the tables for the
respective shaft supports for the dimensions

required for the mating holes in the shafts.

Steel Shafts can also be delivered with the
Shaft Support Rails already attached.

t = depth of hardness” + approx. 1 mm
(depending on d,). For thread diameter d, and
depth of thread N refer to tables for " Shaft
Support Rails”.

—=id +I—

5SS

V771t

R

Figure 9: Radial Holes

We can supply joined shafts for applications
requiring a shaft longer than the mill-cutlengths
available.

The shaft sections are joined together by a
spigot-and-recess arrangement, one section
having a locating plug and the other a mating
hole (see Figure 10). The joined shaft must

rest on a full-length, continuous support rail or
must al least be supported at regular intervals
with one of'the supports located at the joint
between the shaft sections (see section on
"STAR Shaft Support Rails”on pages 50~ 52).

The shafts must be axially.tensioned against
each other at the time the shaft assembly is
screwed- to the-shaft support rail. This.is to

prevent a gap.opening at the joint when the shaft
assembly is'loaded in service.

Atthe customer'’s request, the plug can be
threaded and the mating hole tapped (see
Figure 11). Line=up markings are then provided
at the ends of the mating shaft sections to
facilitate verticalalignment of the radial holes for
attachment ofthe coupled shaft assembly to the
shaft support rail:

All.machining and marking operations are
carried out on the shaft sections after they have
been hardened and ground. Since it will not be
possible to re-grind the finished joint, extreme
care is taken in the machining of the centering
arrangement to ensure precision mating of the
shaft sections.

( A
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Figure 10
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Figure 11

STAR Precision Steel Shafts are carefully
packed in specially-produced cardboard rolls,
wooden boxes, railway containers, etc., ac-
cording to the size and quantities involved. For
added protection during shipment, the shafts
are coated with an anticorrosion film which must
be removed by the user.

Pure benzine, white spirits or any other grease-
removing agent may be used for this purpose.
The ends of the shafts are protected by plastic
nets during shipment. This is particularly
important in the case of shaft sections for
joined shafts, to prevent damage to the sharp,
sensitive edges at the joints.
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STAR Precision Steel Shafts

Shaft Deflection

When shafts are used as Linear Motion
guideways for STAR Ball Bushings, it is
important that the shaft deflection occurring
under load is kept within certain limits, as
otherwise the proper functioning and the ser-

vice life of the assembly could be impaired .

1

not exceed 30'.

There will be no loss of load-carrying capacity or service life in
STAR Super Ball Bushings provided the shaft deflection does

To facilitate the determination of shaft deflec-
tion by calculation, we have compiled the
most common loading conditions together
with the associated deflection formulae in
Table 8.

The formulae for calculation of the inclination

of the shaft in the ball bushing (tan «) can

likewise be taken from this Table.

Loading condition deflection formula Shaftinclination
inball bushing
EA2 L™ e <
r/‘a - 3 b f1 - /% X (2-' - a) tan A(x=a) =
1 AL X .9 | 6-E~J | 2
= 45 8 .52 =_Fﬂ
4 & 7 Ry Yo M 20t X % 2-E-J-I
! VT B ;
lix i .3 2
TLET Rl et Pt ST | A"
z :f,_-r‘ P u 36 S € W)
| o fm2=—_._a_.(1__.§2) 2 %%
A 8 SEEYdnY 3 |
F %3 4§ s
4 LIIL] f3 = a3, i—sb- tan A(x=pb) =
3 Ik i 8\ E\{ P A 5
1 U] ol g o [ 2 ¥ -k b 20
> T T f 2 R4 a b I | ) = > 1-
£ % ’ e ¥ il ¥ 3 . .
o "I A” &0 A B J R ki 2 8 = g9 '
B 2 S
AT N e Y i = @nafl §o -
4 ‘il \ 31 Exg2 1< -] Eda = i
! éé{ o = — (3b2 -2 +a?)
i - _‘_I fm4-f4~l+b~ l+b 6-E-J-1
b N '8 o b &
v‘/\‘*\i\ 5 10 tan ax - o) =
S ‘_Y\%DT_TZH* PR T F-R
—5 384 -E-J B2 7 e
AN T 24 -E-J
Table 8
Values for E X J and Weights for Steel Shafts of Standard Dimensions
Solid shafts Tubular shafts
d E-J Weight E-J Weight
(mm) (N-cm?) (kg/m) (N-cm?) (kg/m)
5 6,32-10* 0,15 - -
8 4,15-10° 0,39 - *
10 1,03-10° 0,62 - o
12 2,09-10° 0,89 - =
16 6,62-10° 1,57 - =
20 1,62-107 2,45 = =
25 3,96:107 3.8 3,56:107 2,65
30 8,20-107 5.5 6,87-107 3,3
40 2,59-10°8 9,8 2,09- 108 5,55
50 6,33-10° 15,3 5,55-108 10
60 1,31-10° 22,1 1,13-10° 14
80 4,15-10° 39,2 3,04-10° 19,2

Table 9
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- STAR Shaft Support Rails

STAR Shaft Support Rails are designed to support
the shafts on which STAR Super Ball Bushings run
to prevent them from bending under load. STAR

Shaft Support Rails are delivered in ready-to-mount |
sections of high dimensional accuracy and are s‘
specially designed to give high rigidity. Their low :

* overall height allows the construction of extra- ‘
- compact linear motion assemblies.
Figure 1
Material: Aluminium alloy d
. M —-
Advantages: ® Low overall height
Used in conjunction-with STAR Linear [
Sets, these shaft support rails give linear &f"
motion.assemblies with extremely low 2 ; ¥‘j
overall as-installed heights. Wi AN 5
P17 i 50° for12-40 1 2
® High rigidity H 46° tor 50 1 /Uz
o The shaft bearing surface of the support | £
rail is matched to the diameter of the - it T v
mating-size shaft to.ensure thatthe shaft I A E
bearing pressure acts at the optimum 0;_ Ui
"' Relative to shaft nominal diameter 'd’ when angle: tOgeth,er with the stu‘rdy dimensions A
,, Sorewed to base mounting surface. of the mounting screws, this guarantees
Applies only f ing | d S o z
e Tl high rigidty,
3 T,: For applications in which the load acts : 528 o > —— %135
transverse to'thi open portion of tr;‘e Where extra-high rigidity-and precisionare = =
.’3,“;,”:23@".?",?3; ore o area | reduired, the-pitch of the centre row of holes o= ——%— o
o gi;’r"a‘: prliecqak:ii:)?::subject b s (for attachment of the shaft) should be =Ty V7 $ T2 =
* requirements. reducedto 0.5 Ty: 500-,"_3
Figure 2
Reference Dimensions (mm) Hole Weight
Number spacing? (kg)
d H! A v M (o} U, N"E t 02 Uz T Ta
3 o g&z-a.a %%o gg:z-a,a %%0
1050-.12-00 | 12 22 40 5 58 M 4x20 4 8 .29 45 M 4x12 4 5120 0,52
1050-.16-00 | 16 26 45 3 7 M 5x20 5 9 .33 5 M 5x16 5 100 150 0,64
1050-.20-00 { 20 32 52 6 8,3 M 6x25 6 1137 8 M 6x16 6 100 150 0,90
1050-25-00 | 25 36 57 6 10,8 M 8x30 8 150 42 7.5 M 6x16 6 120 200 1,08
1050-.30-00 | 30 42 69 7 11 M10x35 10 7 =51 9,5 M 8x25 8 150 200 1,43
1050-.40-00 | 40 50 73 8 15 M10x40 10 1956 9,5 M 8x25 8 200 300 1,81
1050-50-00 | 50 60 84 9 19 M12x45 12 21 63 11,5 M10x30 10 200 300 2,45
5 = without mounting holes Sizes 20 to 50 are also available in 1200 mm length:
6 = hole spacing T, Ref. No. 1050-5.. — 20, 1050-6.. — 20 and 1050-7.. — 20.
e 7 = hole spacing T, STAR Shaft Support Rails are also available with shaft already mounted:
able

Reference Number:

P

1014-0..7..
00 = shaft of heat-treatable steel, h6

01 = shaft of heat-treatable steel, h7

30 = shaft of stainless steel, h6
31 = shaft of stainless steel, h7
size code = d (from Table 1)

Example of ordering text:

Shaft support rail with shaft of heat-
treatable steel, 30 mm dia., 1200 mm
length, tolerance quality h6, mounting
hole spacing T;:
1014-030-00 /1200 mm/T,




Supported Shaft Assemblies without Flange

These specially-designed
steel support rails for linear
motion assemblies incorporat-
ing open STAR Super Ball
Bushings give extremely com-
pact assemblies and are suit-
able for applications in which
the shaft can be mounted from
below (see Figure 5). A com-
parison with conventional
types of shaft support rail with
flange (Figure 4) illustrates the
exiremely low as-installed
heights that can be achieved
with this component.

To facilitate mounting and in
applications subject to major
side loads, we recommend
retention by means of a flat
retaining strip or a wedge-
profile as shown in the
illustration below.

Dimen§ions and Tolerances

Material: Steel

Example of ordering text:

The fitting edge (Figures 5 and 6) facilitates
alignment of the support rails for smooth
running of the ball bushings.
Mounting:
The shaft support rail must be carefully aligned
for mounting as follows: push the first shaft
and shaft support rail up against the fitting
edge and screw down; then align the second
shaft, preferably with the aid of a straightedge,
and screw down.
These components are supplied only together
with STAR Precision Steel'Shafts of tolerance
quality h6 or h7. They are available in ready-
cut lengths up to 3 000 mm; if longer lengths . Figure 3
are required, the shaft support rails can be
mounted end-to-end. 7B |
” 2) d
710010] M
=
;—14
[ :
Hy m N
H L i i
]
4 x
; 0
fitting A,—I P
edge e
A_.i
=5 hole pattern
..1’5 T
Figure 5 Figure 6
Size Dimensions (mm) Tolerances within Weight
code one grade (um) with shaft
Shafthé | Shafth7
HY Hy - A "“Apssypsasp=lg SN M O [H2[ B¥H | YK | (kg/m)
+0,02 +0,02 DIN
912-8.8
1675 18 26 <14 7 3 7555 19 7‘ M5]20]22 32|25 36 2,5
20 |22 32 178,573 75 66 11 83 M6|20|23 33|25 38 3,8
25 |26 385 21 105 3 759 15 108 M 8(20| 23 33|25 38 5,6
30 |30 45 23 1153 1090 11 175491 M10 20| 23 33| 25 38 7,6
40 |39 59 30 15 4 100 135 21 15 M12|20f(25 35|27 41 13,4
50 |46 71 35 175 5 100 155 25 19 M14|20|25 35|27 41 20,2
Table 2

Reference Number:
1016-0..-..

00 = shaft of heat-treatable steel, h6

01 = shaft of heat-treatable steel, h7

30 = shaft of stainless steel, h6
31 = shaft of stainless steel, h7

= size code = d (from Table 2)

Shaft support rail with shaft of heat-treatable steel,
30 mm dia., 900 mm length, tolerance quality h7: 1016-030-01/900 mm i

" Tolerance: + 0.02; delivered graded by height

10 20 um (colour coded).

- Measured with gauging shaft of nominal dia-
meler 'd" and length approx. 30 mm.

¥ Including shaft tolerance, measured when
screwed fo base mounting surface.

) Up to length 3000 mm; values for longer lengths

approx. 10 um higher.



+Shaft Support Rails for
~ STAR Linear-Sets® with Side Opening

3

Shaft Support Rails  Material: Aluminium alloy

for STAR Linear Sets®
with i
Side Opening and Interchangeablllty.A :
STAR S Ball These elements are interchangeable with the
g u@per a corresponding conventional steel series
Bushing (s g
* for applications with
stringent operating
precision and rigidity
requirements.
d
Figure 8
..._772 T
20 Ty (0 il (WEh ) § i
= L@} | 1 |4
[ ' 1@ @ =
1) Relative to shaft nominal diameter'd’, l Ffan\| Jl_ f i"L___ f’\\l 34
measured when screwed to base g - | | Yl | {
2 :ountlng sz;rfgc:.. : * : ' —
side withoul fting edge (V1): alion | LG Tp 5=
paraliel by means of shafts.
3) Applies only for screwing into steel or 600:0(5s
cast iron.
Figure 9
4
Reference Dimensions (mm) Weight
Number
gotH) -~ Ha!) oV M E Ez T ty ta v,?) 752) Noow Ova o 0,9 u (kg)
js6 +0,012 +0,15 +0,15 max. DIN 912-8.8. DIN 7980
1054-120-001 20 52 75 15 83 8 22 75 85 85 4 30 11 M6x45 M6x16 6 1,0
1054-125-00| 25 62 10 20- 408 -10° 26 7914 11 55 36- 15 M 8x50 M 8x20 8 1.3
1054-130-00| 30 72 125 25 11 12 30 100 145 135 7 42 17 M10x60 M10x25 10 1,9
1054-140-00 | 40 88 15 30 15 3252385100 17 .16 8.5 5Ok 2) M12x70 M12x30 12 2.7
1054-150-00| 50 105 175 35 19 392451002225 .18.5=9 60 25 M14x80 M14 x 35 14 3,7

Table 3
STAR Shaft Support Rails are also available with shafts already mounted:

Reference Number: 1015-0..~ ..
00 =shatt of heat-treatable steel, h6  Example of ordering text:
01 =shaft of heat-treatable steel, h7 ' Shaft support rail with shaft of heat-
30 =shaft of stainless steel, h6 treatable steel, 30 mm dia., 1200 mm

fr : long, tolerance quality h6:
31 =shatft of stainless steel, h7
size code =d (from Table 3) 1015-030-00/L=1200 mm/T=100mm



Shaft Support Rails

with one row of

mounting holes and
wider mounting hole

pitch, for STAR

Linear Sets® with
side opening and

STAR Super Ball
Bushing®

for applications with
general precision and

Material: Aluminium alloy

Interchangeability:
These elements are interchangeable with

the corresponding conventional steel series

1051-2..-.., please refer to Part B,

page 63 to 67.

v

rigidity requirements. Figure 10 %
H |
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TR N
FFT Y 7 ~JA
I /#.Hf 2T 2 A% aNee i |
o A 'I{[. LSRRI |
R P S R~
VAT Z A1 ) ¢
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Figure 11
S ‘
----- )L B e N P 7 i
1N T
B I (B K ; " :
") Relative to shaft nominal diameter'd", £ 'JJL; -G T f*j |
measured when screwed to base ) . i
mounting surface. r T 5 I
2) Recommended design: machine opposite =% 2 /2
side without fitting edge (V4); align “as
paraliel by means of shafts. 600_15
3 Applies only for screwing into steel or
cast iron.
Figure 12
Reference Dimensions (mm) Weight
Number g HO MY v M e t V2 B N 0, 0¥ Uy Uy | (kg)
js6 +0,012 +0,15 max. £ DIN 912-8.8. DIN 7980
1054-220-00| 20 52 275 15 83 15 100 8,5 85 4 30 11 M 6x45 M 6x16 6 6 1,1
1054-225-00| 25 62 10 20 108 18 120 14 11 55 36 15 M 8x50 M 8x20 8 8 1,57
1054-230-00 30 12 12525 511 21 150 14,5 1357 42 .17 M10x60 M10x_25 10» 10 2.1
1054-240-00| 40 88 15 30 15 25 200 175 16 85 50 19 M10x70 M10x30 10 12 3,0
1054-250-00| 50 105 175 35 19 30 200 21,5 185 9 60 21 M12x80 M14x35 12 14 4,2
Table 4

Reference Number:;

STAR Shaft Support Rails are also available with shafts already mounted:
1015-0..~ ..

00=shaft of heat-treatable steel, h6
01 =shaft of heat-treatable steel, h7
30=shaft of stainless steel, h6
31 =shaft of stainless steel, h7

size code =d (from Table 4)

Example of ordering text:

Shaft support rail with shaft of heat-
treatable steel, 30 mm dia., 1200 mm

long, tolerance quality h6:
1015-030-00/L=1200 mm /Ty=150 mm



-
. STAR Shaft Support Blocks — the Ideal Mounting Element £S57Y:]

Where closed or slotted STAR Linear Sets are
used in a linear motion assembly, the shaft is
supported and clamped at the ends only. Itis
for this purpose that STAR Precision Shaft
Support Blocks have been designed.

Material: Aluminium alloy / J/ 2
& Advantages: ® wide-base design ensures rigid holding #

of the shaft
® centre-bores forlocating pin holes for ‘

extra stability B
® high dimensional precision permits 4

interchangeability-of units N
® much more economical than users’' own

designs
Figure 1
&
% Ess ]
oV=NOIR
& e T |
' A 1 UP 8
- | S5 § 4y
g T % | = ’
AR i H i
LR | | !
' i { i I
3
Sy a8
Figure2 Figure 3
3
Reference Dimensions (mm) Weight
Number s A TRy E Y BY 8 TS 8Y NN sw| (e
H8 10,01
1057-010-00 1Q 18 31 39 20 27+0,15 17 13 53 M6 o+ 14 13 3 0,05
1057-012-00 | 12 20 35 43 - 20 30+0,15 20 13 53 M6 4 16,6 =13 3 0,06
1057-016-00 16 25 42 53 24 38+0,15 26 16 66 M8 o521 18 4 0,11
1057-020-00 | 20 30 51 60 30 42+0,15 30 20 84 M10 6i =25 22 5 0,18
1057-025-00 | 25 35 61 78 -~ 38 56+0,15 40 25 105 M12 8 30 26 6 0,35
1057-030-00. |- 30 -, 40 70 87 40 64+0,15 45 26 105 M12 8134 26 6 0,48
1057-040-00 | 40 50 88 108 48 82+0,15 65 32 135 Mi6 10 44 34 8 0,90
1057-050-00 | 50 60" 105 132 ““°58 ' 10040,20 " 70 38 179 7 M20 >~ 12 ° 49 43 10 1,50

Table 1 " Relative to shaft nominal diameter 'd’.
2 Hex. socket head cap screws to DIN 912-8.8, spring lock washers to DIN 7980.
3 Two centre-bores for locating pin holes.
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