Features of PMI Ballscrews
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(1) High reliability (3) Long durability o

Q

PMI has accumulated many years experience in production managing. It covers the whole PMI Ballscrews are Alloy steels, which are well quenching and tempering treated for good %’

production sequence, from receiving the order, designing, material preparation, machining, rigidity, along with suitable surface hardening to ensure long durability. o

e

heat treating, grinding, assembling, inspection, packaging and delivery. The systemized E

managing ensures high reliability of PMI Ballscrews. (4) High working efficiency ;

[

Balls are rotating inside the Ballscrew nut to offer high working efficiency. Comparing with g

(2) High accuracy the traditional ACME screws, which work by friction sliding between the nut and screw, the g
PMI Ballscrews are machined, ground, assembled and Q.C. inspected under the constant Ballscrews needs only 1/3 of driving torque. It is easy to transmit linear motion into rotation

temperature control (20°C) to ensure high precision of Ballscrews. Fig.1.1 accuracy motion.

inspection certificate.
(5) No backlash and with high rigidity

The Gothic profile is applied by PMI Ballscrews. It offers best contact between balls and the
grooves. If suitable preload is exerted on Ballscrew hence to eliminate clearance between
X PM I BALLSCREW INSPECTION CERTIFICATE . .
L AYEA  Inspected by HEWLETT PACKARD Laser Measuring System the ball nut and screw and to reduce elastic deformation, the ballscrew shall get much
better rigidity and accuracy.
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(O:Means where is Max.e and Min.e o:Means where is Max.€300 and Min.€300
Cumulative representative lead T+E:-27.90um | Total relative lead deviation e: 4.84 um Lead deviation in random 300mm €300: 4.01 m
Preload torque(without wipper)Tq:3.0-3.9Kgf-cm | ACCURACY GRADE: C1 REMARK:
INSPECTOR:
Fig.1.1 Accuracy inspection certificate. Fig.1.2 Gothic arch thread
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Lead Accuracy and Torque

CI\IE@ANEY Lead Accuracy and Torque

2.1 Lead Accuracy

PMI's precision ground Ballscrews are controlled in accordance with JIS B 1192.

The permissible values and each part of definitions are shown below.
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Table 2.2 Accumulated reference lead deviation (*E) and total relative variation (e)
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Unit: um
e Lol o]
OVER | UPTO
= 315 4 | 35 6 5 8 7 12 8 12 | 12 | 23 | 18
315 400 5 35 7 5 9 7 13 010 | 14 12 | 25 | 20
400 500 6 4 8 5 10 7 15 | 10 | 16 | 12 | 27 | 20
500 630 6 4 9 6 1 8 16 | 12 | 18 | 14 | 30 | 23
630 800 7 5 10 7 13 9 18 | 13 | 20 | 14 | 35 | 25
800 1000 8 6 1 8 15 | 10 | 21 15 | 22 | 16 | 40 | 27
1000 | 1250 9 6 13 9 18 | 11 | 24 | 16 | 25 | 18 | 46 | 30
1250 | 1600 | 11 7 15 | 10 | 21 13 129 18 | 29 | 20 | 54 | 35
1600 | 2000 - - 18 | 11 | 25 | 15 | 35 | 21 | 35 | 22 | 65 | 40
2000 | 2500 - - 22 | 13 | 30 | 18 | 41 | 24 | 41 | 25 | 77 | 46
2500 | 3150 - - 26 | 15 | 36 | 21 | 50 | 29 | 50 | 29 | 93 | 54
3150 | 4000 - - 32 | 18 | 44 | 25 | 60 | 35 | 62 | 35 | 115 | 65
4000 | 5000 - - - - 52 | 30 | 72 | 41 76 | 41 | 140 | 77
5000 | 6300 - - - - 65 | 36 | 90 | 50 | 95 | 50 | 170 | 93
6300 | 8000 - - - - - - | 110 62 | 120 | 62 | 210 | 115
8000 | 10000 | - - - - - - | 137 75 | 157 | 75 | 260 | 140

Table 2.3 Accuracy grade

Variation in random 300mm (@300) and wobble (@:2x)

€300 Unit: um
GRADE co c3 c4 c5 cé6 c7 c10
JIS 35 8 - 18 - 50 210
I1SO 35 12 - 23 - 52 210
DIN - 12 - 23 - 52 210
PMI 3.5 8 12 18 25 50 210
€ Unit: um
GRADE co c1 c2 c3 c4 c5
JIS 3 4 - 6 - 8
1SO 3 4 - 6 - 8
DIN - 4 - 6 : 8
PMI 3 4 4 6 8 8
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Table 2.4 Accuracy grades of ball screw and their application

anbuioy pue ADEJHDDV ol:CRl SMIUDSTIVE

Aopl Name of Accuracy grade Aol Name of Accuracy grade
pplication ) pplication X
s o
X [ ] [ ] [ ] [ ) [ ) [ ) Assembly [ ) [ ] [ ) [ ) [ ] [ )
Lathe « | Cartesian type
z ° ° ° ° L ° ° ° °
2 purposes
. X,Y o | o | o | o | o = Assembly N S A T Y
Machltnlng +  Articulate type th
center 7 ° ° ° ° i other ° ° °
= purposes
Drilling L5 ° ® hd SCARA type ° ° ° ° °
il z L] L] L Lithographic machine L L
MiIIir)g XY ° ° ° ° ° . g Chemica! processing ° ° ° ° ° °
machine 3 ‘g equipment
n Boring ° ° ® ° 05 ]
9 machine z -§ E Wire bonder ° °
3 S 2
£ | Jigboring v ° ° E ,‘é Prober ° ° °
H (7]
é machine Y4 ° ° ) § Printed circuit board ° ° ° ° °
9 © drilling machine
Z .
) X,Y ° ° ° Electric compon:tent ° ° ° °
Grinder mounted device
z L L ° Three-dimensional coordinate
q q ° [ J [ ]
measuring machine
Electric XY ° ° °
discharge Office machine ° ° ° °
machine YA ° ° ° ° X
§ § Image processing machine ° L4
WllrET ct:t.tlng XY ° ° °
di e; ric Plastic injection molding machine L] L
isc :.rge 7 ° ° ° °
fnacnine Steel mills equipment o o
Punch press XY L] L] L]
]
° ° ° 2
Laser cutting Kl g Fuel rod control ° ° ° ° °
machine Z ° ° ° E
E
Woodworking machine L L L ° = Mechanical snubber ° o
Genera! industrial n?achines ° ° ° ° ° ° -
Machines for specific use Aircraft o L] °
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BALLSCREWS

The preloading torque of the Ballscrew is controlled in accordance with JIS B 1192.

2.2 Preloading Torque

Lead Accuracy and Torque
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Table2.5 Allowable range of preload torque 2.3 Tolerances on Various Areas of PMI Ballscrew

Effective Thread Length (mm)

. over 4000 up to an
Reference up to and incl. 4000 incl. 10000. _Iax)
© 17

torque
(/\'Of(']cm) Slenderness ratio: Slenderness ratio:
=0 up to and incl. 40 over 40 up to and incl. 60

Accuracy grade Accuracy grade Accuracy grade

@
i e8]

[ [A-A]

OR

]
anbuioy pue ADEJHDDV ol:CRl SMIUDSTIVE

OVER co c1 a3 c co (& a3 s Ci (&) c
LESS T
2 4 +30% | £35% | £40% | £50% | +£40% | +40% | £50% | +60% - - -
4 6 +25% | £30% | +35% | *40% | +35% | *35% | +40% | *45% - - -

2do 2do

6 10 +20% | £25% | +30% | +35% | £30% | *£30% | £35% | +40% - +40% | +45% B o®

10 25 *15% | £20% | +25% | +30% | £25% | £25% | £30% | +£35% - +35% | +40%

25 63 +£10% | £15% | £20% | +25% | £20% | £20% | £25% | +*30% - +30% | +35% .

ig.2.3
63 | 100 - £15% | £15% | +20% - - +20% | +25% - +25% | +30%
Those on above are samples of accuracy of tolerance on various areas of PMI Ballscrew.

Referen r . . . . . . .

eference torque -L : Perpendicularity "+ Radial runout  // : Parallel : Reference

<o.5_ Faoxl
Tp = 0.05(tan/3) XT .................................................... (21) ) )
z Accuracy on various areas of PMI Ballscrew has to measure items:
Here
1. Radial run-out of the circumference of the screw shaft supported portion in respect to the
Tr Reference torque (kgf-cm) [ Lead(cm) .
B-B'line.
Fao Preload (kef) /3 Lead angle . Perpendicularity of the screw shaft supported portion end face to the B-B' line.

. Radial run-out of the nut circumference in respect to the A-A' line.
. Perpendicularity of the flange mounting surface to the A-A'line.

. Parallelism between the nut circumference to the A-A' line.

N U A W N

. Overall radial run-out to the A-A' line.

Note: 1.The mounting surface of the Ballscrew is finished to the accuracy specified in JIS B 1192:1997
2.Standard tolerance of accuracy measuring from Jan. 1st 2012 on.
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2.4 Standard tolerance of accuracy measuring of ballscrew
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CI\IE@ANEY Lead Accuracy and Torque
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BALLSCREWS

Lead Accuracy and Torque
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CI\IE@ANEY Lead Accuracy and Torque
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