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Company Introduction

PMI was established in 1990 and is specialized in designing and manufacturing of PMI basic information
Ballscrews and Linear Guideways. Capital:  NT$ 997,726,590.

Location: SHEN KANG HSIANG, TAICHUNG HSIEN, TAIWAN
Our superior techniques, high production efficiency, along with good quality have

made PMI products and brand very well-known in Taiwan and the world's transmission
component market.

The history of PMI
1990 Company was established with capital of NT$ 7,000,000.

= =
E B )Y< 1991 Produced the first Ballscrew (commercial grade)
[ A _ 1995 Capital increased to NT$ 40,000,000.
H—-n Started to produce precision ground Ballscrew.

1996  The first high precision Japanese Mitsui Seiki grinding machine joined

production line.
- — 1997 ISO 9001 certified.
1998 Capital increased to NT$ 120,000,000.
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1999 Capital increased to NT$ 180,000,000.
2000  Started to produce rolled Ballscrew.
2002 Capital increased to NT$ 225,000,000.
Established subdivision company-Advanced Motion Technologies Corp.
(AMT) and started to produce Linear Guideways.
2003 Capital increased to NT$ 281,000,000.
2004  Capital increased to NT$ 330,000,000.
2005  Construction for new headquarter building started on Jan. 19th
Subdivision company : PMI(SHANGHAI) corporation was established
2006 Capital increased to NT$ 530,000,000.
New headquarter building finished and opened on Nov. 25th
2007 DSl Barcode System on line in Feb.
ISO 9000 certified by BSl in July.
ISO 140001 certified by BSI in July.
Capital increased to NT$ 63,000,000 in July.
2008 Capital Increased NT$ 800,000,000 in May 2008.
Plan and Consultation to OHSAS-18001.
Capital Increased NT$ 997,726,590 after merging the Subsidiary AMT.
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Features of PMI Ballscrews

(1) High reliability (3) Long durability
PMI has accumulated many years experience in production managing. It covers PMI Ballscrews are made of German Alloy steels, which are well quenching and
the whole production sequence, from receiving the order, designing, material tempering treated for good rigidity, along with suitable surface hardening to ensure
preparation, machining, heat treating, grinding, assembling, inspection, packaging long durability.

and delivery. The systemized managing ensures high reliability of PMI Ballscrews.

(4) High working efficiency

(2) High accuracy Balls are rotating inside the Ballscrew nut to offer high working efficiency.
PMI Ballscrews are machined, ground, assembled and Q.C. inspected under the Comparing with the traditional ACME screws, which work by friction sliding
constant temperature control (20 ) to ensure high precision of Ballscrews. Fig.1.1 between the nut and screw, the Ballscrews needs only 1/3 of driving torque. It is
accuracy inspection certificate. easy to transmit linear motion into rotation motion.

(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

PMI BALLSCREW INSPECT'ON CERT'F'CATE clearance between the ball nut and screw and to reduce elastic deformation, the

I hall h igidi :
I AV | pected by HEWLETT PACKARD Laser Measuring System ballscrew shall get much better rigidity and accuracy

Lead Error (jum
0 (km) .

25 - " ¥ ¥ n ¥ BALLNUT
20 + + + + + e —
15 + + + + + SCREW
10- + + + + + /

5 - . . . . .

0 Travel (mm)

0 200 400 600 800 1000
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: 4.84jum Lead deviation in random 300mm e300: 4.01um
Preload torque(without wipper)Tq:3.0-3.9Kgf-cm | ACCURACY GRADE: C1 REMARK:
INSPECTOR: Fig.1.2 Gothic arch thread

Fig.1.1 Accuracy inspection certificate.
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Lead Accuracy and Torque

2.1 Lead Accuracy

PMI's precision ground Ballscrews are controlled in accordance with JIS B 1192. Table 2.2 Accumulated reference lead deviation (+E) and total relative variation (e) Unit: gm
The permissible values and each part of definitions are shown below.
S I I N N
S Travel length L E OVER UPTO E E e e
E * Nominal Travel % 315 4 3.5 6 5 8 7 12 8 12 12 23 18
5 o E) 315 400 5 35 7 5 9 7 13 10 14 12 25 20
% Specified Travel . g 400 500 6 4 8 5 10 7 15 10 16 12 27 20
8 - g 500 630 6 4 9 6 11 8 16 12 18 14 30 23
- — .“2’ 630 800 7 5 10 7 13 9 18 13 20 14 35 25
'-f g 800 1000 8 6 1 8 15 10 21 15 22 16 40 27
< ﬁf- E 1000 1250 9 6 13 9 18 1 24 16 25 18 46 30
1 Rev. < 1250 | 1600 11 7 15 0 21 1329 18 29 20 54 35
(27rad) w 1600 2000 18 11 25 15 35 21 35 22 65 40
- 2000 2500 22 13 30 18 41 24 41 25 77 46
Actual Travel 2500 3150 26 15 36 21 50 29 50 29 93 54
Cumulative Representative Lead 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 85 50 170 93
Fig.2.1 Technical Terms Concerning the Lead 6300 8000 110 62 106 62 210 15
8000 10000 132 75 260 140
Table2.1 Terms
Cumulative representative lead.
T+E A straight line representing the tendency of the cumulative actual lead. Table 2.3 Accuracy grade
This is obtained by least square method and measured by laser system.
Variation in random 300mm (€300) and wobble (€:x)
P Permissible value. €300 Unit: um
Specified travel. JIS 35 B . 8 ) L . >0 210
T This.value is determined by customer and maker as it depends on different application PMI 35 5 2 8 12 18 25 50 210
requirements.
Accumulated reference lead deviation. Unit: som

E This is allowable deviation of specified travel. It is decided by both of the accuracy grade and

o Total relative lead variation
Maximum width of variation over the travel length.
PMI 3 4 4 6 8 8
€300 Lead deviation in random 300 mm.
e Lead deviation in random 1 revolution 2z rad.

Lead Accuracy and Torque WPMI 2., |1



2.2 Preloading Torque

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

Starting actual torque

Table2.4 Allowable range of preload torque

Effective Thread Length (mm)

e | St i ool | Sttt
co 1 c3 c5 co 1 c3 c5 C1 c3 c5

OVER | ORLESS
2 4 +30% | *35% +40% *50% | +*40% @ *40% +50% *60%
4 6 +25% | £30% +35% +40% | +35% @ £35% +40% *45%
6 10 +20% | £25% @ +30% £35% | +30% @ £30% +35% *40% +40% +45%
10 25 +15% | £20% +25% £30% | +25% @ £25% +30% £35% +35% +40%
25 63 +10%  £15% +20% £25% | +20% +20% +25% *30% +30% +35%
63 100 +15% £15% +20% +20% @ £25% +25% +30%

Reference torque

Actual torque fluctuation () Torque fluctuation

(4]

2 /

o [

S /

@ VY /

2 //\ — /T

IR

E 7L// Q) Mean actual torque

\
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\
\\ Actual torque - Nut effective moving distance -

(4]
=}
=3
e
s° [
o
s Nut effective moving distance Actual torque fluctuation ()

(4]

>

E' [

S J

Q (-)‘\

\

§ o o o o 0 L N ‘A N

8 WL\

@ ‘ \\

) TN .
Starting actual torque Actual torque \ Torque fluctuation
Fig.2.2 Technical terms concerning preload
Preload The goal in preload is to clear axial play and increase rigidity of Ballscrew.
reloa

Reference to 5.1.3

Preload torque

Torque needed to continuously turn a Ballscrew with preload with no other load applied
toit.

Reference torque

Preload torque set as a goal.

Torque fluctuation

Fluctuation from a goal value of the preload torque. Defined as positive or negative in
respect to the reference torque.

Rating of torque
fluctuation

Rating on reference torque and torque fluctuation.

Actual torque

Preloaded dynamic torque measured by using an actual value of Ballscrew.

Mean actual torque

In the effective thread length, the net reciprocate to measure the maximum actual torque
and minimum actual torque are doing count mean.

Actual torque
fluctuation

In the effective thread length, the net reciprocate to measure the maximum fluctuant
value.

Rating of Actual
torque fluctuation

Rating on mean actual torque and actual torque fluctuation.

12 | Lead Accuracy and Torque

Te = 0.05 (tanﬁ )'o'sx Fg‘:zxy .................................................... (21)
oo
T Reference torque (kgf -cm) | Lead(cm)
Fao Preload (kgf ) /7 Lead angle
2.3 Tolerances on Various Areas of PMI Ballscrew ®
7T TAA]
) . = 3
0 e8] I Taal 200 20 Y
n IS
' = =] =l
L2 2d, 24, 2d,
@ @ | ®
/1 [B-8] Y] [B-B] Bl A VT [AA] @ Bl
Fig.2.3

Those on above are samples of accuracy of tolerance on various areas of PMI Ballscrew.

L Perpendicularity Radial runout // Parallel Reference

Accuracy on various areas of PMI Ballscrew has to measure items:
1. Radial run-out of the circumference of the screw shaft supported portion in respect to the B-B' line.
2. Perpendicularity of the screw shaft supported portion end face to the B-B' line.
3. Radial run-out of the nut circumference in respect to the A-A'line.
4. Perpendicularity of the flange mounting surface to the A-A'line.
5. Parallelism between the nut circumference to the A-A' line.
6. Overall radial run-out to the A-A'line.

Note: The mounting surface of the Ballscrew is finished to the accuracy specified in JIS B1192-1997

N Ball.
)PAW(-EMMI GZnS:rraelvésa(alog 13



Design of Screw Shaft

3.1 Production Limit Length of Screw Shaft

Production limit length of precision ground Ballscrew:
When screw shaft O.D. is 8 mm, Limit length of Ballscrew is 300 mm.
When screw shaft O.D. is 100 mm, Limit length of Ballscrew is 8000 mm.

Note: Please contact with our sales people in case a very high dm.n value is required.

Production limit length of rolled Ballscrew:
When screw shaft O.D. is 12 mm, Limit length of Ballscrew is 1000 mm.
When screw shaft O.D. is 50 mm, Limit length of Ballscrew is 5000 mm.

Note: Please contact with our sales people in case a special type is required.

14 | Design of Screw Shaft

3.2 Method for Mounting

The permissible axial load and permissible rotational speed vary with the screw-shaft mounting method
used, so the mounting method should be determined in accordance with the operating conditions.
Diagrams 3.1 through 3.3 illustrate a typical method for mounting a screw shaft.

Permissible axial Laod = fixed - fixed
Permissible rotaional speed = fixed - fixed
Fixed Fixed Fixed

: 7

Permissible rotaional speed

o Permissible axial Laod o

Fig.3.1 Mount method : fixed-fixed

Permissible axial Laod = fixed - fixed
Permissible rotaional speed = fixed - fixed Permissible rotaional speed

Fixed Fixed Supported

| B =]

7 =

Permissible axial Laod

Fig.3.2 Mount method : fixed-supported

Permissible axial Laod = fixed - fixed
Permissible rotaional speed = fixed - fixed
Fixed Fixed Free

| -

Permissible rotaional speed

i o

Permissible axial Laod

Fig.3.3 Mount method : fixed-free

NZ Ball:
%f‘B‘M;’ Gaensefr:véitalog J 15



3.3 Permissible Axial Load

(1) Buckling load

The Ballscrew to be used should not buckle under
the maximum compressive load applied in its axial
direction. The buckling load can be calculated by
using equation (3.1):

2 4
”gEI :m%XIO’ (kgf) (3.1)

o Safety factor ( a=0.5)

£ Young's modulus (E=2.1x10"%gf/ mm’)

[ Minimum geometrical moment of inertia
of the screw shaft cross section (I=rdr’/ 64
mm®)

dr Screw shaft thread minor diameter (mm)
L Distance between mounting positions (mm)
m N Coefficient depending on the mounting

method
supported-supported m=5.1 (N=1)

fixed-supported m=10.2 (N=2)
fixed-fixed m=20.3 (N=4)
fixed-free m=13 (N=1/4)

(2) Permissible tensile-compressive load of the

screw shaft

Where the axial load is exerted on the Ballscrew,
the screw shaft to be used should be determined
in consideration of the permissible tensile-
compressive load that can exert yielding stress on
the screw shaft.

The permissible tensile-compressive load can be
calculated using equation (3.2).

P=c-A=c-7m-di*/4 (3.2)

Here:
o Permissible tensile-compressive load (kgf/ mm’)
4 Permissible tensile-compressive stress (mn’)

dr Screw-shaft thread minor diameter (mm)

(2) dm.n Value of Ballscrew:

dm is the BCD (ball circle diameter) of screw shaft,
and n is the maximum rotation speed. The dm.n
value relates and affects the noise, temperature
raise, working life, balls circulation of the ballscrew.
In general cases, the dm.n value is limited as
follows: (See Note one)

Precision ground dm.n 70000
Rolled dm.n 50000

With better manufacturing technology currently,
the dm.n value is no longer limited as above. It is
even higher than 100,000. (See Note two)

Note one:

These dm.n values are for reference only. In fact,
the dm.n value shall be decided by the ways of end
supporting and the distance between them.

Note two:

Please contact with our sales people in case a very high
dm.n value is required.

16

3.4 Permissible Rotational Speed

(1) Critical rotation speed

When the rotation speed of driving motor
coincides with the natural frequency of feed system
(mainly the ballscrew), the resonance of vibration
shall be triggered. This rotation speed is then called
critical rotation speed. It shall make bad quality
machining, since there is wave shape surface
on the workpiece. It may also cause damage of
machine. Hence it is very important to prevent the
resonance of vibration from happening. We choose
80% of critical rotation speed as allowable speed. It
is shown as formula (3.3).

It may be required to have additional supports in
between the ends bearing supports to make the
natural frequency of Ballscrew to be higher and
hence to raise the allowable rotation speed.

Design of Screw Shaft

2
= ax 60)° |Elg _ ,dr

“r 7 (i)
7l A 12 x10" (rpm) (3.3)

Here:

n  Permissible rational speed (rpm)

o Safety factor (¢=0.8)

£ Young's modulus (E=2.1x10%gf/ mm’)
Minimum geometrical moment of inertia of the
screw-shaft cross section (I=ndr’/ 64 mm®)

dr  Screw-shaft thread minor diameter (mm)
Screw shaft cross-sectional area (A=ndr’/ 4 mm?°)
Distance between mounting positions (mm)

o Gravitation acceleration (g =9.8x10° mm/s’)

v Specific gravity (y=7.8x10° kgf/mm’)

/1 Coefficient depending on the mounting method

supported-supported f=9.7 (A=n)

fixed-supported f=15.1 (4=3.927)
fixed-fixed =219 (1=4.730)
fixed-free f=34 (41=1.875)

3.5 Notes on Screw shaft design
(1) Through end thread:

For the Ballscrews with internal ball circulation
Ballnut, it is required to have at least one end with
complete thread to the end of Ballscrew for Ballnut
assembly to screw shaft. If it is impossible for
through end thread, it is required to have at least
one end with complete thread and the journal
area is with diameter to be 0.2mm smaller than the
diameter of thread root area.

(2) Machine design for the area of Ballnut and

ends area of Ballscrew:

It is very important to check if there is enough
space for assembly of Ballscrew onto the machine
during machine design. In some cases, there is
not enough space for assembly and the Ballnut
has to be disassembled from the screw shaft for
easier work. It may cause problems, such as the
balls falling out from Ballnut, worse accuracy of
squareness and roundout of Ballnut, change of
preload and damage to external ball circulating
tubes. In some more serious cases, the ballscrew
may be damaged and not to be used. Please
contact with our people if said above disassembling
is required.

(3) Not effective hardened area:
The threads on screw shaft are hardened by
induction hardening. It shall cause about 15mm at
both ends of thread area are not hard enough. It is
required to pay attention during machine design
for the effective thread length of travel.

(4) Extra support unit for long ballscrew:

For a long ballscrew, the bending due to self weight
might happen. It may cause radial direction load
to ballscrew. The radial direction vibration during
rotation might also be more serious. To prevent
these problems from happening, it may be required
to have extra supports for ballscrew in between the
existing supports at both ends. There are two types
of supports; one is movable to move along the
Ballnut. The other one is fixed type; it is located in
a fixed position. The Table must be designed not to
hit with this support during moving.

N Ballscrews
)A,(lPMMI General Catalog J
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Design of Ball Nut

4.1 Selecting the Type of Nut For reciprocal operation to move work horizontally Here:

(back and forth) in an conveyance system, the axial 5 Acceleration

(1) Type: (3) Effective turns: load (Fg) can be gotten using the following equations: )
Selecting the type of Nut, please consider the Selecting effective turns have to consider motion; g Vmax Vinax  Rapid feed speed
accuracy; dimension (The length of Nut; internal life and rigidity. Refer to the Table 4.1. Acceleration (leftward) Fa,=uxmg+ftma ... 4.1) ta la time
diameter; external diameter), preload and the date .

. s Constant speed (leftward)  Fa,=puxmg+f .................... (4.2) m  Total weight
of delivery. (4) Flange: (table weight + work piece weight)
PMI have three standard type (A type, B type and Deceleration (leftward) Faz=pxmgifma ... (4.3) o o _

(2) Circulation: C type) Please make selection by area space for nut Acceleration (rightward) Fa=uxmg-f-ma ... (4.4) 1t Sliding surface friction coefficient
a. External ball circulation: installation. PMI can also make special flange as Constant speed (rightward) Fas=-pXmgf ..o (4.5) / Non-load resistance
Advantages per customers' requests. ) ) F

- Lower noise due to longer ball circulation paths Deceleration (rightward) a=-pxXmgfrma......... (4.6)
- Offers smoother ball running. (5) Oil hole:
« Offers better solution and quality for long lead Standard nuts have oil hole. Please dimension in . . . . .
. . 4.2.2 Vertical reciprocating moving mechanism .
or large diameter ballscrews. the diagram to manufacture.
b. Internal ball circulation: For reciprocal operation to move work vertically (up \
Advantages.' _ ) and down) in an conveyance system, the axial load (Fa) 5,
» Good for limited space of machine. can be gotten using the following equations: £
- Better structure for small lead or small diameter 5
ballscrews. Acceleration (upward) Fa=mg+f+ma ... (4.7) =
Constant speed (upward) Fay=mg+f ... (4.8)
Table4.1 The character of effective turns n
Deceleration (upward) Fa,=mg+f-ma ... (4.9)
Character External ball circulation Internal ball circulation ) W
Acceleration (downward) Fa=mg-f-ma ... (4.10) L
Motion 1.5circuit X2row, 1.5circuit X3row, 2.5circuit X1row Tcircuit X3row, 1circuit X4row Constant speed (ownward)  Fa,=mgf ... @.11) - : : _| I
Rigidity 2.5circuit X2row, 2.5circuit X3row 1circuit X6row Deceleration (downward) Faz=mg-f+ma ....... (4.12) g :
Here: &
a Acceleration |
4.2 Calculating the Axial Load a=_Ymax V.o Rapidfeed speed — %
. . . . . ta fa time 1 £
4.2.1Horizontal reciprocating moving mechanism » Total weight |
(table weight + work piece weight) Ej
1 Sliding surface friction coefficient
Fa: Axial load L
Motion direction /° Non-load resistance Fig.4.2 Vertical reciprocating moving mechanism

Sliding resistance | |
L ORI ‘

— H ' — |
_— Wi 4.3 Notes on Ball Nut Design

E L] the Ballnut and screw shaft shall evenly take the load and rotate smoothly. In case there is torsional load or radial
load on Ballnut, this kind load shall be taken unevenly by some balls only. It shall badly affect Ballscrew performance

and even shorten ballscrew life. It is recommended to pay more attention to the mechanism design and Ballscrew
assembly.

Abnormal load: (torsional load or radial load)

When Ballscrew takes only axial load, the best performance of it shall be found; the balls on the groove in between

i

Fig.4.1 Horizontal reciprocating moving mechanism

18 | Design of Ballnut WPMI &t ., |19



Rigidity

5.1 Axial Rigidity

"Lost Motion" shall happen due to weakness of rigidity of screw shaft and mating components of it. In order to

get good positioning accuracy, it is necessary to consider axial and torsional rigidity of screw shaft and mating

components of it.

5.1.1 Axial rigidity of the feed-screw system

Let the axial rigidity of a feed-screw system be K. Then,
the elastic displacement in the axial direction can be
obtained using equation (5.1):

o Feed-screw system elastic displacement in the axial direction (.sm)
F, Axial load (kgf)
K7 Axial rigidity of the feed-screw system (kgf'/um)
K Axial rigidity of the screw shaft (kgf'/ium)
K Axial rigidity of the Nut (kgf/um)
Kp Axial rigidity of the support bearing (kgf /pum)
K, Rigidity of the Nut Bracket and support bearing bracket (kgf/um)

(1) Axial rigidity of Screw shaft: K

The axial rigidity of a screw shaft varies depending
on the shaft mounting method.
a. fixed - free (Axial direction)

Kg=PE 100 (5.3)
X

Here
K Axial rigidity of Screw shaft (kgf"/uum)
A Screw shaft cross-sectional area
(A=r  dr’/ 4 mm?)
dr  Screw shaft thread minor diameter (mm)
£ Young's modulus (E=2.1x10" kgf/mm’)

x Distance between mounting positions (mm)

b.fixed - fixed (Axial direction)
AxExL
s =T X
x(L -x)
Here
K Axial rigidity of Screw shaft (kgf/um)

/, Distance between mounting positions (mm)

Note: Which x=L/2, KS becomes the minimum and the elastic

displacement in the axial direction the maximum.

Rigidity

(2) Axial rigidity of Nut: K,

a.Non-preload type
Computation of the elastic displacement can be
using equation (5.1):

8a=—= (QJ xG (m) (5.5

sino, | Dy,

Here

(7 Aconstant (reference C  2.4)
0. Contact angle of ball and grooved

/) Ball diameter (mm)

[}

() Load of each balls (O=Fa/Z  sin o kgf)
7/ Number of balls

¢ Acoefficient of accuracy and inter conformation

Dimension tables include theoretical axial rigidity
values when the axial load with a magnitude
of 30% of the basic dynamic load rating (Ca) is
exerted on the Nut. These values, don't consider the
rigidity of the Nut mounting brackets. Therefore, as
a general rule, take 80% of the values given in the
table.

When the axial load with a magnitude other
than 30% of the basic dynamic load rating (Ca) is
exerted on the Nut, rigidity value can be calculated
using equation (5.6).

1/3
Fa
K. =08xK|—— | 56
v (0.3 ] (5.6)

here

K Rigidity value given in the dimension table
(kgf /uum)

o Axial load (kgf)

('q Basic dynamic load rating (kgf)

b.Preloaded type

Dimension tables include theoretical axial rigidity
values when the axial load with a magnitude
of 10% of the basic dynamic load rating (Ca) is
exerted on the Nut. These values, don't consider
the rigidity of the Nut mounting brackets.
Therefore, as a general rule, take 80% of the
values given in the table.

When the axial load with a magnitude other
than 10% of the basic dynamic load rating (Ca)
is exerted on the Nut, rigidity value can be
calculated using equation (5.7).

1/3
Ky =0.8><K( Fao J rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr (5.7)
exCa

here

K Rigidity value given in the dimension table (kgf/um)
Fao Preload

& Acoefficient of rigidity

5.1.2 Torsional rigidity of the feed-screw system

(3) Axial rigidity of support bearing: K,

The axial rigidity of the support bearings for the
Ballscrew varies by bearing type.

A typical calculation for determining the axial
rigidity of an angular ball bearing can be made
using equation (5.8).

here

oao Displacement in the axial direction.

1/3
_ 2 (2
Qa0 sinoc(DWJ }

_ Fao
Zxsino

o, Initial contact angle of the support bearing

D,
0 Load of each balls

Ball diameter of the support bearing

7 Number of balls

(4)Axial rigidity of nut bracket and support
bearing bracket :X;,
Take this into consideration in the design of your
system. Setting the rigidity as high as possible.

The factors of positions error caused by twisting are:
1. Torsional deformation of screw shaft.
2.Torsional deformation of coupling.

3. Torsional deformation of motor.

But above deformations are too small in general machine (non-high speed machine), they are then ignored.

KPMI 2iic | 2
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5.1.3 Ballscrew's preload and effect

In order to get high positioning accuracy, there are two ways to reach it. One is commonly known as to clear axial
play to zero. The other one is to increase Ballscrew rigidity to reduce elastic deformation while taking axial load. Both
two ways are done by preloading.

(1) Methods of preloading
a.Double-nut method:
A spacer inserted between two nuts exerts a
preload. There are two ways for it.
One is illustrated in Fig.5.1. That is to use a spacer
with thickness complies with required magnitude
of preload. The spacer makes the gap between Nut
A and B to be bigger, hence to produce a tension Lead Lead
force on Nut A and B. It is called "extensive preload". '

b.Single-nut method:

As that illustrated on Fig. 5.3, using oversize balls
onto the space between Ballnut and screw to get
required preload. The balls shall make four-point
contact with grooves of Ballnut and screw.

Direction of tension Direction of tension

Nut A Spacer Nut B

Fig.5.3 Four-point contact preload

Fig.5.1 Extensive preload

There is another way for single nut Ballscrew
preloading. That is to shift a very little distance,
which complies with required magnitude of
preload, on one lead of Ballnut as that illustrated
on Fig. 5.4. to preload Ballscrew.

Illustrated in Fig.5.2, is using a thinner spacer.
The thickness complies with required magnitude
of preload. The spacer is smaller than the gap
between Nut A and B, compressing Nut A and B
on opposite direction to preload Ballscrews. It's

" . " Direction of tension
called "compressive preload".

Direction of tension
| Lead | Lead t+ offset | Lead |
1 1

Direction of compression

Direction of compression

Rigidity

Nut A

Spacer

Nut B

Fig.5.2 Compressive preload

fa— Screw
U P
l_

Fig.5.4 Lead offset preload

(2) Relation between preload force and elastic

deformation

Fig 5.5, Nuts A and B are assembled with preloading
spacer. The preload forces on Nut A and B are Fuao,
but with reversed direction. The elastic deformation
on both Nuts are dao.

Then there is a external axial force Fa applied to
Nut A as shown on Fig 5.6. The deformation of Nut
A and B becomes:

é\A: 6\a0+ 6\a1
é\B: 6\a0_ §a1

The load in nut A and nut B are:
Fa=FaotFa-Fa'=Fa+Fp
FB=Fao-Fa'=Fp

It means Fq is offset with an amount F4' because
of the deformation of Nut B decreases. As a result,
the elastic deformation of Nut A is reduced. This
effect shall be continued until the deformation
of Nut B becomes zero, that is, until the elastic
deformation dal caused by the external axial force
equals dao, and the preload force applied to Nut
B is completely released. The formula related the
external axial force and elastic deformation is
shown as below:

8w =KxFao and 200 =KxFi

(Fy/ Fao) B (28a0/ Oa0) = 2
Fi = 2.8Fao = 3Fao

Therefore, the preload amount of a ballscrew
is recommended to set as 1/3 of its axial load.
Too much preload for a Ballscrew shall cause
temperature raise and badly affect its life. However,
taking the life and efficiency into consideration,
the maximum preload amount of a Ballscrew is
commonly set to be 10% of its rated basic dynamic
load.

Shown on Fig 5.7, with the axial load to be three
times as the preload, the elastic displacement for
the non-preloaded ball Nut is two times as that of
the preloaded Nut.

Axial load Fa

Nut A

Spacer

Nut B

Fig.5.5 Double-nut positioning preload

Displacement of Nut B

Displacement of Nut A

\\ ;
\
\\\ Sal /
AN/ ‘//
\ /
N /
N /
AN P
AN s F;
\,
\,
N
\\
\\
S Fa
\\\ Fa'
h Fao
Fp
[
E— Displacement  da0
Nut A ‘ Nut B
Fig.5.6 Positioning preload diagram
213
Joc Fu
Nonpreload
2040 ?
= \
T \
§ AN Parallel
\
IS
o \\ \ Preload
K] \
a N
L AN
= \,
E da0 N
L N
N
\\
N
N\,
.
\\
0 <
Fao F=3Fao
Axial load Fa

Fig.5.7 Elastic Displacement of the Ballscrew
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5.2 Positioning Accuracy

5.2.1 Causes of error in positioning accuracy

Lead error and rigidity of feed system are common
causes of feed accuracy error. Other causes like thermal
deformation and feed system assembly are also playing
important roles in feed accuracy.

5.2.2 Selecting the lead accuracy

Refer to page 10, the Specified travel line should
coincide with the nominal travel line. However, in
order to compensate either the elongation caused
by the thermal expansion during machine operating
or the shortening of length due to external load, the
specified travel may be set to be positive or negative
to the Nominal travel. Machine designer can show
the value of Specified travel on the drawing for our
manufacturing, or, we can help to decide it based on
our more than ten years experience.

There is another way to compensate thermal effect by
"pretension” to Ballscrew. Generally, the pretension
force shall elongate the Ballscrew to be equivalent to
the thermal expansion at about 2-3

Rigidity

5.2.3 Considering thermal displacement

If the screw-shaft temperature increases during
operation, the heat elongates the screw shaft,
thereby reducing the positioning accuracy. Expansion
and shrinkage of a screw shaft due to heat can be
calculated using equation (5.10).

/1., Thermal displacement ( zum)
p Thermal-expansion coefficient (12 um/m )
() Screw-shaft temperature change ( )

/., Ballscrew length (mm)

That is to say, an increase in the screw shaft
temperature of 1 expands the shaft by 12um per
meter. The higher the Ballscrew speed, the greater
the heat generation. Thus, temperature increases
reduce positioning accuracy. Where high accuracy is
required, anti-temperature-elevation measures must
be provided as follows:

(1) To control temperature:
- Selecting appropriate preload.
- Selecting correct and appropriate lubricant.
- Selecting larger lead for the Ballscrew and
decrease the rotation speed.

(2) Compulsory cooling:
- Ballscrew with hollow cooling.
« Lubrication liquid or cooling air can be used to
cool down external surface of Ballscrew.

(3) To keep off effect upon temperature raise:

- Set a negative cumulative lead target value for
the Ballscrew.

« Warm up the machine to stable machine's
operating temperature.

« Pretension by using on Ballscrew while installing
onto the machine.

« Use the Closed-loop positioning control.

6.1 Life of the Ballscrew

Life

Even though the Ballscrew has been used with correct manner, it shall naturally be worn out and can no longer be

used for a specified period. Its life is defined by the period from starting use to ending use caused by nature fail.

a.Fatigue life - Time period for surface flaking off happened either on balls or on thread grooves.

b.Accuracy life - Time period for serious loosing of accuracy caused by wearing happened on thread groove

surface, hence to make Ballscrew can no longer be used.

6.2 Fatigue Life

The basic dynamic rate load (C,) of the Ballscrew is used to calculate its fatigue life when it is operated under a load.

6.2.1 Basic dynamic rate load Cu

The basic dynamic rate load (C,) is the revolution of 106 that 90% of identical Ballscrew units in a group, when

operated independently of one another under the same conditions, can achieve without developing flaking.

6.2.2 Fatigue life

(1) Calculating life:

There are three ways to show fatigue life:
a.Total number of revolutions

b.Total operating time.

c.Total travel.

Faxf,

L
S ttrrrerrsssscrcsesscccceeees 6.2
" 60xn 62)
Lxl

e R ERLLR TR PP PRLPPRD PR SPRPPIRS 6.3
5100 ( )

/,  Fatigue life (total number of revolutions)(rev)
[t Fatigue life (total operating time)(/r)
s Fatigue life (total travel)(km)
('n Basic dynamic rate load(kg/)
I Axial load(kgf)
»n  Rotation speed(rpm)
] Lead(mm)
fw Load factor (refer to Table6.1)

Table6.1 Load factor fw

Vibration
Velocity (V)
and impact
Light V<15 (m/min) 1.0~1.2
Medium 15<V<60 (m/min) 1.2~1.5
Heavy V>60 (m/min) 1.5~3.0

Too long or too short fatigue life are not suitable
for Ballscrew selection. Using longer life make
the Ballscrew's dimensions too large. It's an
uneconomical result. Following table is a reference
of the Ballscrew's fatigue life.

Machine center 20,000 hours

Production machine............ueuuu.... 10,000 hours
Automatic controller..........ueeu.... 15,000 hours
Surveying instruments..........ceceeee.. 15,000 hours
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(2)Mean load: 6.2.3 Affection of installation errors
When axial load changed constantly. It is required to calculate the mean axial load (F7,) and the mean
rotational speed (N,,) for fatigue life. Setting axial load (F,) as Y-axis; rotational number (n-£) as X-axis.
Getting three kind curves or lines:

When twist load or radial load is applied to Ballscrew, there shall be bad effect on ballscrew operation and its life,
It is required to make the feed system (Ballscrew, support bearings, Guideways) to be more rigid. Hence to reduce.

installation errors.
a.Gradational variation curve (Fig.6.1)

Mean load can be calculated by using equation (6.4): Axial load [Rotation speed | Time Ratio Ballscrews must be meticulously installed onto the Yoke (bracket) of machine to achieve precise pallelism and
, , , : (kg/) (rpm) (Sec or %) squareness along moving direction of moving parts. It is very important to ensure minimum backlash happens.
F _[FI '"]'t]+F2 '"2't2+ ..... +Fn .nn.th

nl.tl+n2.t2+ ..... —+ nn'tn

........................... (6.4) F n t
F n; t

Mean rotational speed can be calculated by using equation (6.5):

_ metitnybt et gty Fy Ty tn

b+ttt 6.3 Permissible Load on Thread Grooves
b.Similar straight line (Fig.6.2)

Even though the Ballscrew is seldom operated and is operated under low velocity, it is required to make the
When mean load variation curve like similar straight line. Mean rotational speed can be calculated using maximum load to be far smaller than its rated basic static load when making selection.

equation (6.6) Fr=L/3(Fin + Fipag) ++eeeeeessesessemsemssmsssssssseseis s (6.6)

6.3.1 Basic static rate load Co 6.3.2 Permissible axial load

The basic static rate load is the static load with a non- Fpax=Co / fs
varying direction and magnitude that makes the sum
of the permanent deformation of the rolling elements

! here
|

|

i and raceway 0.0001 times the rolling element diameter.

|

|

|

|

|

/s Static safety factor

o With the Ballscrew, the basic static rate load is defined General industrial machine.... ........... 1.2~2
0 in relation to the axial load. Machine tool 1.5~3
nity nats Nntn Injtj
Fig. 6.1 Gradational variation curve's load Fig. 6.2 Similar straight line's load
c.Sine curve there are two cases
1.When mean load variation curve shown as the diagram 6.3.1 below. Mean rotational speed can be calculated
by using equation (6.7-1):
Fy= 0.85F i +eseseseeresssmesesssminin s 6.7-1) 6.4 Material and Hardness

2.When mean load variation curve shown as the diagram 6.3.2 below. Mean rotational speed can be calculated

. . Material and Hardness of PMI Ballscrews refer to Table 6.2
by using equation (6.7-2):

= 0.75F gy +eeeeeeeessesmsesenenesitt 6.7-2)

F E Table 6.2 Material and hardness of PMI Ballscrews
! . . . .
1 Fmax Denomination Material Heat treating Hardness (HRC)
|
I

777777777777777777777777777 ,: Fm Precision ground 50CrMo4 QT Induction hardening 58~62
|
|
| Rolled S55C Induction hardening 58~62
|
I
I
! Nut SCM420H Carburized hardening 58~62
I
1
0
Injt; Injt
Fig. 6.3.1 Variation like Sine curve's load (1) Fig. 6.3.2 Variation like Sine curve's load (2)

. \/
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6.5 Heat Treating Inspection Certificate

\/ :
»<{PM PRECISION MOTION INDUSTRIES, INC. = &
PMI Linear Motion Systems
REPORT FOR HEAT TREATING INSPECTION UKAS
WA
042
sPECIMEN#| Poo227 |
CUSTOMER P.O.NUMBER SPECIFICATION
PRODUCT BALLSCREW 03-016030-1 R38-51B2-FSVC-557-685.8-C4
MATERIAL 50CrMo4QT
HEATTREAT |  INDUCTION SURFACE HARDENING
ITEM INSPECTION DATA HEATTREATEDARE
HARDNESS | 58-62 HRC AT SURFACE (SEESKETCH) BSASHS/SaSaSa
CASEDEPTH| 1.5 mm BELOW THREAD ROOT
MICRO- Martensite IN SURFACE AREA AVaVaVaVaVaVal
STRUCTURE|  sorbite IN CORE AREA
TEMPERING AT 160 DEGREES CELCIUS HARDNESS INSPECTED EVERY 0.5mm (SERIES 2)
HARDNESS INSPECTED EVERY 0.5mm (SERIES 1)
DEPTH Seriesl Series2 HV VS. HRC
0 725 718 HV HRC
T o 595 MICROSTRUCTURE 800 610
2 704 705 X500 780 63.3
3 698 681 760 62.5
4 694 642 740 61.8
5 679 562 720 61.0
6 625 277 700 60.1
7 547 277 690 59.7
8 390 680 59.2
9 286 670 58.8
10 288 660 58.3
1 650 57.8
12 640 57.3
13 630 56.8
14 620 56.3
15 610 55.7
600 55.2
590 54.7
Series1 —@— Series 2 580 54.1
800 570 53.6
560 53.0
700 g . 540 51.7
\'\ 520 50.5
600 500 49.1
480 477
500
460 46.1
400 440 445
420 427
300 400 408
380 388
200 360 36.6
100 340 34.4
320 322
0 300 29.8
0 1 2 g 6 7 8 9 10 1 12 13 14 15 280 27.1
DEPTH(EACHSCALE=0.5mm) 200 24.0
240 20.3
REMARKS PASS OR NOT Q.C.CHIEF INSPECTOR
28 | Life

6.6 Lubrication

Lithium base lubricants are used for Ballscrew lubrication.

Their viscosity are 30~140 cst (40 ) and ISO grades of 32~100.

Selecting:

1.Low temperature application: Using the lower viscosity lubricant.

2.High temperature, high load and low speed application: Using the higher viscosity lubricant.

Table 6.3 Checking and supply interval of lubricant
Checking interval

Automatic interval

. every week
oil supply

Checking item

oil volume and purity

Supply or replacing interval

To supply on each check, its volume depends
on oil tank capacity

Within 2-3 months
Lubricating grease | after starting operation
of machine

foreign matter

Normally supply once a year as per the result of
check

everyday before

Oil bath A .
operation of machine

oil surface

To supply as per wasting condition

6.7 Dustproof

Same as the rolling bearings, if there is the particles such as chips or water get into the ballscrew, the wearing
problem shall be deteriorated. In some serious cases, ballscrew shall then be damaged. In order to prevent these
problems from happening, there are wipers assembly at both ends of ballnut and please use the Screw cover or
Bellows for better dustproof. Should there be any more information required, please contact us. There is also the
"O-Ring" at the wipers to seal the lubrication oil from leaking from ballnut.

Wiper seals (both ends)

Screw cover

e

T
|
L

— Bellows

Fig. 6.4
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Driving Torque

7.1 Operating Torque of Ballscrew

(1) Normal Drive

Rotational motion converted to linear motion is .
7, Normal operation torque

called normal drive. The torque required can be

Cutting direction
Cutting resistance
S TR

W=mg

F, Axial load
obtained by using equation (7.1) !
; [ Lead
Fax
= B e, (7‘]) n Normal efﬁciency
2mxn,

(2) Reverse operation here

Linear motion converted rotational motion is 7, Reverse operation torque

called reverse operation motion. The torque 7, Reverse efficiency

required can be obtained using equation (7.2):

Faxlxn
=BG 7.2
T» o (7.2)

(3) Preload torque here

Friction torque due to preload on the Ballscrew, The 7, Preload torque

torque required can be obtained by using equation Fuo  Preload

(7.3): k. Coefficient of preload torque

tion(2.1)
Faoxl . ......cccoovvveeieieeeeieieiennn 73 see equa
Tp =kx 7 ( . ) kZO.OSX(tanﬁ)’o'j

7.2 Drive Torque of Motor

(1) Driving torque at constant speed

The torque can counteract load and let Ballscrew to rotate uniformly is called driving torque for constant speed.

Driving torque = preloading torque + friction torque for axial load + friction torque for bearing.

le(kxF“"'l Fa-l . Jxﬂ ——————————————————————————————— (7.4)
2n 2T-m N,
here
7", Driving torque at constant speed u Guiding surface friction coefficient
Fuo Preload I/ Total weight (Working table weight + Working object weight)
F, Axial load Ty Friction torque for bearing
[~ Cutting resistance N,  Gearone
N,  Geartwo

In general, driving torque of constant speed motion shall not over than 30% of rated torque of motor.

30 | Driving Torque

Gear two Sliding resistance u u
1 A~ YT
—k/T\»L
Motor Rl
\ | ko ol
] — o —

L™
— Gear one

(2) Driving torque at constant acceleration

Fig.7.1 Cutting machine diagram

The torque required to counteract load and to let Ballscrew to rotate at constant acceleration is driving torque at
constant acceleration.

R S R (7.5)
N 2
1
J =Jyt+Jg + x [ JortJgitJ e ] .................. (7.6)
N,
m (1
J, = | e
w g 27[ (7 7)
here
T, Driving torque at constant acceleration Jg,;  Inertial of screw shaft
W Motor's angular acceleration J, Inertial of moving parts (Ballscrew, Table)
J  Totalinertial J Inertial of Coupling
] Inertial of motor m Total Masses (Working table mass + working piece mass)
JIm
J., Inertial of gear one [ lLead
Vi Inertial of gear two g Gravitational acceleration
Ja> é

« Cylindric inertia (Ballscrew, gear)

here
1
J= = p7z«D4L (kg .mg) .......................... (78) P Material Density
7 Specific Gravity
YA 57 JE R L
_% DL (kg~m2) (7.9) Diameter of Cylinder
L Length of Cylinder
_mD? (Y e
T8 (kg .mz) (7.10) m  Mass of Cylinder
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Selecting Correct Type of Ballscrew

Lead Accuracy P.10

—

Precision ground Ballscrew
(High precision)

Design of Screw Shaft P.14

Design of Ball Nut P.18

Rigidity P.20

Life P.25

Driving Torque P.30

32 | Selecting Correct Type of Ballscrew

Operating conditions

\

Determine Lead accuracy

\

Determine axial play

|—> Selecting shaft length

f

Selecting Lead

Selecting shaft diameter

f

Determine shaft
support method

f

-

Rolled Ballscrew
(Low precision)

S

Examine permissible No (
axial load
Examine permissible No (
rotation speed
Selecting the Nut type
Calculate rigidity
in shaft axial direction
Calculate Nut rigidity
Calculate
support-bearing rigidity
No
Examine the rigidity ———————*> (
Examine the No (
positioning accuracy
No
Calculate the service life —— (
No
Examine the driving torque —————————— > (

\

Selecting motor

\

Examine the lubrication

and contamination protection

Nomenclature of PMI Ballscrew

9.1 Nomenclature of External Circulation Ballscrew

4R50-10B2-2FSWC -1000-1500 -0.018 R

A: Precision Ground Ballscrew + High dustproof wiper
B: Rolled Ballscrew + High dustproof wiper

R: Rolled (Not marked for precision ground Ballscrews)

L Accuracy grade

Overall length

Thread length

Refer to P.35 for this special code

W: External ball circulation (immersion type)
V: External ball circulation (extrusive type)
C: ACME thread

K: End cap type ball recirculation

M: Miniature

S: Single nut

D: Double nut

O: Lead offset preloaded Ballnut

F: Ballnut with face to face flanges

F: Flange type

R: None flange type

S: Square Ballnut

D: Double flange Ballnut

Number of pairs of Nut on one screw shaft
(Not marked for single pair of Nut, no matter if it's single nut or double nut)

Quantity of circulation tubes
A: 1.5 circuits
Effective ball circuits B: 2.5 circuits
C: 3.5 circuits
Lead
Screw nominal O.D.
Thread direction
Number of Thread

(Not marked for regular single thread)

SSWC
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9.2 Nomenclature of Internal Circulation Ballscrew
4R32-10T 4-2FS 1 C -1000 -1500 -0.018 R

Table 9.1 Special code

A: Precision Ground Ballscrew + High dustproof wiper 5o areund GiiEass

B: Rolled Ballscrew + High dustproof wiper

R: Rolled (Not marked for precision ground Ballscrews) Rolled threads

Accuracy grade

E type ball circulation tube (PMT's patent)

Overall length
Thread length
Refer to P.35 for this special code

I Internal ball circulation
- D: End Deflector

Retainer ( Located in between balls)

Ballnut rotation ( Instead of regular screw shaft rotation type Ballscrew )

C
w
E
Q Self lubrication
B
T
D

5: Single nut E type tube + Self lubrication
D: Double nut
O: Lead offset preloaded Ballnut F E type tube + Retainer

F: Ballnut with face to face flanges

()

F: Flange type E type tube + Self lubrication + Retainer

R: None flange type

Ballscrews For Heavy Load

S: Square Ballnut

D: Double flange Ballnut

Number of pairs of Nut on one screw shaft
(Not marked for single pair of Nut, no matter if it's single or double nut)

Quantity of circulation deflectors (or inserts)

T: Number of circuit = 1 circuit

Lead

Screw nominal O.D.

Thread direction

Number of Thread (Not marked for regular single thread)

il

& o ot o
WHAHT

L

\/
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- Sample Process of Selecting The Type of Ballscrew

10.1 Cutting Machine 1 Selecting Screw nominal O.D., Lead, Nut (3) Selecting the type of nut

Cutting direction (1) Lead(l) In case stiffness is a major concern, lost motion

The highest rotation speed of motor becomes less important, following specifications
are to be selected:

Cutting resistance
_ = P

W1
+ ‘ | = Vmax _ 14000 _ 7 (mm) - External circulation Ballscrew
C::Sliding resistance W2 ¢ Nmax 2000 -Type' FDWC
— L] Lead have to be 7mm or more. « Number of circuit: Bx2 or BX3
( As per PMI catalog: select 8 and 10 mm for further analysis) The value of Ca can be found as per this catalog:
FOT oY
[ : OO (kgf)
2) Basic d . load (C. Screw nominal lead 8 (mm) lead 10 (mm)
L C w (2) Basic dynamic rate load (Ca) 0.D.(mm) Bx2 Bx3 Bx2 | Bx3
— — S 3210 4660
/=8 [=10 tio(9
ratio(%) 6 3265 4930
‘ ‘ Rapid feed F,=190 | N,=1750 N,=1400 ¢ =30 40 3410 5220
Fig.10.1 Cutti hi
'910.1 Cutting machine lightcutting = F,=690 = N,=75 N,=60  #,=55 / 3650 5175 5480 7760
1 Design Conditions
g Heavy cutting F;=1140 N, =15 N,=12 ;=15 0 3900 5520 5790 8200
Table weight: W,=1100 kgf Driving motor: N,ux= 2000 rpm (4) Selecting screw shaft diameter
Work piece weight: W, =800 kgf Positioning accuracy: £0.030/1000 mm (no load) Calculation of mean load and mean rotation ; Ballscrew shaft diameter can be decided by critical rotation
3 3 3 .
Max. travel: S, = 1000 mm Repeatability accuracy:  +0.005 mm (no load) Mean load F, =( Frnptit Finptyt -+ F, 'n"'t"J speed of high speed feed.
. . . nititnytt -t g, Assume both of the supporting ends are fixed.
Rapid feed speed: V=14 m/min Lost motion: 0.02mm (no load) Mean rotation N, = Bt nytt ot gty So the permissible rotational speed :
Life: L,=25000"% . P
Slidin rface friction fficient: 1« =0.1 . n=ax 267222 i]f =f% x10"
1ding surrace triction coerncient: u=0. Lead / (mm) 8 10 p
= dr= 507
Mean load F,, (k 330 330
2 Mechanical Conditions n (kef) kf et  ead ares lenath
. L = Max. stroke + Nut length/2 + unthread area lengt
O Axial load (kg eed speed - Mean rotation Nm (rpm) 569 455 =1000 + 100 + 200 = 1300 (mm)
ds o elEhz Screw shaft supported method is fixed-fixed
Operatio Cutting resistance | Sliding resistance mm/min ratio(%) Calculation of basic dynamic rate load (=219
Rapid feed 0 190 14000 30 ~ Ca 3 . L when l.=8 (mm) ... s dr  13.5 (mm)
L = Faxt x10 e 0N If the highest rotational speed reaches 1750 rpm,
Light cutting 500 190 600 55 w m screw shaft diameter at thread root area must be bigger
_ XLYAXE xf x]07 than 14 mm.
Heavy cutting 950 190 120 15 = Ca= (60N, <L) nfu>10 So screw shaft diameter shall be ranged in between 20 and 50 mn.
As per design Conditions: When [ =10 (171) ..ccoueevverern dr 10.8 (mm)
Sliding resistance: Fa =u (W,+W,) L = 25000 (hours) If the highest rotational speed reaches 1400 rpm,
=0.1%(1100+800) ! screw shaft diameter at thread root area must be bigger
' f,=12 than 11 mm.
=190 (k; i i
(kgf) When 1=8(m) o Ca 3756 (kef) oc 505f:ws.haftdl?m.e§;shallberanged in between 16 and 50 mm.
3 Items to Be Decided If life > 25000 (hours) is needed, (5) Considering rigidity
1. Screw nominal O.D., Lead, Type of Nut Ca must be > 3756 (kgf) By initial conditions:
2. Accuracy grade When I=10(mm) ... Ca 3487 (kgf) Lostmotion  0.02 mm (no load) o
. . Assume total displacement of components (including screw
3.Thermal displacement If life > 25000 (hours) is needed, shaft, ballnut and support bearing) of feed system is 0.016 mm.
4. Driving motor Ca must be > 3487 (kgf) Thus the unilateral elastic displacement of feed system is

AL=8(pm)
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a.Axial rigidity of the screw shaft: Ks

Elastic displacement of the screw shaft: Af
X Ex
= AXEXL s
x(L—x)
The smallest elastic displacement is in the middle of screw shaft.

From following diagram Using x=L 2

Fa/2 Fa Fa/2
[ | | |
| \ | |
Ls/2 Ls/2
Ls=1300
2
= K= 7z><dLrs><E><]0.3

AL :F_a: FaxLs <103
S Ks  7xdrxE 10

Here Fa is sliding resistance of 190 (kgf)
The results are in the table 10.2.

b.Axial rigidity of the nut: K,
Elastic displacement of the nut: AL,
Setting the preload to be 1/3 of maximum axial load.

Fao=F,./3 =1140/3 =380 (kgf)

1/3
K, = 0.8x1<[ Fao ]

ExCa
€ =0.1, then
ALn: Fa

n
The results are in the table 10.2.

With the condition of AL =8 (um)

Make following selection by ignoring the bearing
rigidity, economical and safety consideration:

Type of Ballscrew 40-FDWC-10B2
Screw shaft diameter 40 (mm)

Lead 10 (mm)

(6)Length of Ballscrew

L = Max. travel + Nut length + Unthreaded area length
— 1000+180+100 (including journal ends length)
=1280

1300 (mm)

(7) Preliminary check

a. Fatigue life

3
Ca 1
L = i L
! (meﬁv)xman

4700 \ .1
= x10°%
330x1.2 60%455

=61000 (hours) >25000 (hours)

b. Permissible rotational speed

d
n fo—Zr x]10
4540 (rpm)
Critical speed of screw shaft is 4540(rpm). It is much
bigger than the maximum rotational speed of design.

So the Ballscrew selected is safe.

Table10.2

Screw Nut Total
Nut model no. dr Ca K

K, AL, K, AL, AL
» OB 27.05 4660 125 37.1 5.1 93.0 2.0 7.1
31.05 4930 138 48.9 39 101.2 1.9 5.8
35.05 5220 151 62.3 3.0 108.7 1.7 4.7
38.05 5480 167 73.5 2.6 118.3 1.6 4.2
42.05 5790 182 89.7 2.1 126.5 1.5 36
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2 Swlwcting lead accuracy

Positioning accuracy required: £0.030/1000 mm (Max.
travel) Refer to table 2.2, accumulated reference lead
deviation (£E) and total relative variation (e)

Accuracy grades: C4
E =+0.025/1250 (mm)
e =0.018 (mm)

3 Considering thermal displacement

According to the load capability of support bearings,
make the specified travel (T) compensation to be 3

1. Thermal displacement: AL,
ALy=p-6-L
= 12.0x10"°x3x1300
=0.047 (mm)

2. Pretension force: F;,

ALy - E-ndr’
Fo=ALyxKs= 4—Lr
_0.047x2.1x10*x7wx27.05°

4x1300

=436 (kef)

Specified Travel (T): -0.047/1300
Pretension force: 436 (kgf)
Stretching: -0.047 (mm)

4 Selecting driving motor
<Required specifications>
1. The highest rotation speeds is 1500 (rpm)

2.Time required to reach highest rotational speed is
within 0.15 sec.

(MInertial

a.Screw shaft:
GDs'= 2 *D'XL
3
= 7”’(7'2’(10 x4*x130
=101.9 (kgf-cm?)
b.Moving parts:
2
GD,’ = W(ij
T
= (1100+800)x 10
T

=192.5 ( kgf-cm?)

c.Coupling:
GD;= 40 (kgf - cm?)
d.Total of inertial:

GDLZZGDSZ + GDW2+ GDJZ
=334.4 (kgf- cm?)

(2)Driving torque

In this case, the time sharing of machine working
at acceleration condition is limited. Assuming the
machine works at constant speed, the torque caused
by angular acceleration is then neglected.

a. Preloading torque

Faoxl k=0.3
THr= it
’ o 2378r0 0 Fao= Fmax/3
_ x1.
=0.3%x=5
=18.1 (kgf-cm)
b. Friction torque
Rapid feed:
_ Faxl
I= 27Xn
_ 190%1.0
27%0.9
= 33.6 (kgf-cm)
Light cutting:
7= 690%1.0
b7 27mx0.9

= 122.1 (kgf-cm)

Heavy cutting:

 1140x1.0
T.= 27%0.9

=201.7 (kgf-cm)

The maximum required driving torque is preloading
torque plus friction torque of heavy cutting.
T=T,+T.
=219.8 (kgf-cm)
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(3) Selecting driving motor
<Selecting conditions>
a.The highest rotation speed: N,,,., 1500 (rpm)
b.Rated torque: T7,, T
c.Rotorinertia: J,, J. 3

The specifications required for driving motor are
then decided as per above conditions.

Motor specifications:

Output W,=3.6 (kW)
Highest rotation speeds  N,,,,.=1500 (rpm)
Rated torque T,,=22.6 (N.m)
Rotor inertia GD’,=750 (kgf-cm’)

(4) Check required time period for reaching highest
rotation speed
__J y 2n N
T'v-Tr 60

tq Xf'

Here

J Total inertia

T",=2XT,,

T1 Rotation Torque (rapid)

1 Safe factor (choose 1.4 for this case)

= (274.3+750) « 27 x1400
¢ 4%980x(2x230— (18.1433.6)) 60
=0.13 (sec) < 0.15 (sec)
This above motor specifications match design needs.

1.4

5 Calculating the stress of the Ballscrew

__F_ Flax
A wdri/4

_ 1140%9.8x4

2%35.05 (dr is screw shaft thread root diameter)

dr=40+1.4-6.35=35.05 (mm)

11.56 N/mm’
=1.16x107 N/m’

= Ixr

J =T =219.8(kgf-cm)=21540 (N-mm)
4
_ 21540%20 Jomdr'_ZB505Y _yei6r

T 148167 32 32
=2.91 N/mm’
=2.91x10° N/m?
N )
= 11.9x10° N/m?
50CrMo4 steel tension strength is 1.1x10° N/m’> ¢
Yield strength is 0.9x10% N/m’> &

max

max

So the Ballscrew selected is safe.

6 Calculating the buckling load of the screw shaft
~’nEl _ dr

2 "

=20.3%

10°

35.05*
1100°

=25300 (kgf)> Far (1140 kgf)

P=«

x10°

So the Ballscrew selected is safe.

10.2 High Speed Porterage Apparatus (Horizontal application)

Motion direction
—_—

Sliding resistance |
_ 2 e

—TF

P
e

Fig.10.3 High speed porterage apparatus
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1 Design Conditions:

Table weight:
Work piece weight:
Max. travel:

Rapid feed speed:
Life:

Guiding surface friction coefficient: ©=0.01

Driving motor:
Positioning Accuracy:
Repeatability Accuracy:

2 Motion Conditions:

(2) Initial selection of screw shaft length

W, =50 kgf L= Max. travel + Nut length + Unthreaded area
W,=25kgf length
Spuee= 1000 mm =1000 + 100 + 100 = 1200 (mm)

Ve = 50 m/min

L,= 25000 hours
(3) Selecting screw shaft diameter

N, = 3000 rpm Ballscrew shaft diameter can be decided by critical
+0.10/at max. travel rotation speed of high speed feed.
+0.01 mm Assume the supporting ends are fixed-supported.

So the permissible rotational speed :
60)\° |Elg _ par

_ . 7
V (m/min) n= XN 74 7z <10
2
x=1000mm = dr= n;L x107
50

L = Max.travel + Nut length/2 + Unthread area length
=1000 + 50 + 100 = 1150 (mm)

t4=0.3 Screw shaft support method is fixed-supported
t5=0.9 _
® @\ | o o
dr  21.9 (mm)
0 t (sec) . . .
If the high rotational speed is 2500 rpm,
t1=0.3 Diameter at thread root area must be bigger than
2:09 OO 22 mm.
' So Screw-shaft diameter shall be ranged in between 25 and 36 nun
1.5(s) @ (4) Considering service life
First to analyze Fig.10.4 (V-t diagram)

1.75(s) 1.75(s) The speed line is a straight one, hence it is a constant
w356/ T acceleration, periodically reciprocating motion.
=3.0S

Maximum velocity V,,,. = 50 (m/min) = 0.83 (m/s)

Fig.10.4 Porterage apparatus v-t diagram Acceleration time ¢, =0.3(s)

Deceleration time ¢;=0.3(s)
3 Items to Be Decided
1. Screw nominal O.D., Lead a.Running distance during acceleration
2. Accuracy grade = (_VO; V)xt = (_‘”3-83 ]xo.sz 0.125 (m) =125 (mm)

3.Type of nut
4. Driving motor

b. Running distance during constant speed

1  Selecting Screw nominal O.D., Lead
5= (M)XF (M)xosz 0.125 (m) =125 (mm)
(1) Lead (J) 2 2
The highest rotation speed of motor d.The line segment (1)
Vaax 50000 y
lg — =17 — Vmax — 0.833 _
Numax 3000 (mm) W= e = e = 2.8 (m/s?)
Fy=u (Wi+Wo)xg +(W+W>)xa,
Lead have to be /8 mm or more. =0.01x(50+25)x9.8+(50+25)x2.8

(As per PMI catalog : select 20 mm for further analysis)
If lead is 20 mm, the highest rapid feed speed 50 m/min shall be

reached as long as the motor

=217 (N)
rotates at 2500 rpm. N; = e /2 =2500/2 =1250 (rpm)
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e.The line segment (2
Fy, = = p(WtW)=g
=0.01x(50+25)x9.8
=735(N)
N> =2500 (rpm)
f.The line segment (3
Fs = n(WAWs)xg + (W HWs)xas
=0.01x(50+25)x9.8+(50+25)%(-2.8)
=-203 (N)
N3 = Hax /2 = 2500/2 = 1250 (rpm)

Whence the relationship between the applied axial load, running
distance, time and mean rotation can be as follows:

) Running | Mean
| wotion | i load
3

Acceleration forward 217 125 0. 1250
Constant speed forward 7.35 750 0.9 2500
Deceleration forward -203 125 0.3 1250
Acceleration returning -217 125 0.3 1250
Constant speed returning -7.35 750 0.9 2500
Deceleration returning 203 125 0.3 1250

g. Calculation of mean load and mean rotation:

1
3

F _ F13.n1,t1+F23.n2.t2+ ..... +Fn3'nn'tr1
l’l]'t1+n2't2+ """ +nn'tn

1

3
_| 217°x1250x0.6+7.35°x2500%1.8+203°x1250x0.6
1250%0.6+2500%1.8+1250%0.6

—132.4 (V)
_ nl.t1+n2.t2+ ..... +nn‘tn
t

1250%0.6+2500x%1.8+1250%0.6
35

N

= 1714 (rpm)

h. Calculation of life

3
L = ca x 1 x10°
F.xf,| 60N,

3
(17098 1
132.4x25 | 60x1714

= 404000 (hours) 225000 (hours)
Above conforms design requirements.

42 | Sample Process of Selecting The Type of Ballscrew

2 Selecting accuracy grade

Positioning accuracy of +0.1/1000 mm (Max. travel)
From P.11

Accuracy grade: C5
E =+0.040/1000
e =0.027

3 Selecting Ballscrew type

Considering operation conditions, effective turns of
A1l is selected.

Selecting following type:
R25-20A1-FSWE-1000-1160-0.018

Screw-shaft support method is fixed-supported

4  Selecting driving motor
<Required specifications>
1.The highest rotation speed of 3000 (rpm)
2.Time required to reach highest rotational speed is

within 0.30 sec
(1) Inertial

a. Screw shaft:
Jsn= 3”—2png4xL

_ 7x7.8x10°
32%980

=0.0037 (kgf-cm-sec?)
b. Moving parts:

2
(4]
g\ 2z

_25+50 (2 Y
980 '\ 27

=0.0078 (kgf-cm-sec?)

x2.5%x120

c. Coupling:
Je=0.0005 (kgf-cm-sec?)
d. Total of Inertial:
Jp=JgtJ, tJc
=0.012 (kgf-cm-sec?)

(2) Driving torque
a. During constant speed:

CExl 735%2
T 2xn T 2x09 7=0.9

=2.6 =3.00 (N-cm)

T;

b. During acceleration
T,=T,+Jw
27n [JM=0.01 (kgf -cm-sec’) }

=T+, +Jy )%
601, [27z><2500 ]

=3+(0.009+0.01)x9.8% 60x03
=166 (N-cm)

c. During deceleration

;=T -Jw
=T,-(Jp+Jy)x égtn
=3-(0.009+0.01)x9 éx M
=3-(0. 01)x9. 60x%0.3

= -160 (N-cm)

(3) Selecting driving motor
<Selecting conditions>
1. The highest rotation speed: Nmax 3000 (7pm)
2. Rated torque ------- Ty TL
3. Rotor inertia --—---- v Jr 3

The specifications required for driving motor are

then decided as per above conditions.
Motor specifications:

Output W,,= 400 (kW)
Highest rotation speeds  N,,,.= 3000 (rpm)
Rated torque Ty=1.27 (N.m)

Rotor inertia Jy=0.01 (kgf.cm.secz)
(4) Effective torque:

\/ T,2xt +T xt,+T %t
‘

Trms =

\/1662X0.6+32>< 1.8+160°%0.6
3.5

=95 (N-cm) < 127 (N-cm)

It conforms to design requirements.

(5) Time required to reach highest rotational speed.

J 27n
-7, 60 <

a

Here:
J: Total inertia
Tu'= 2xT),
T.: Rotation Torque (rapid)
/" Safe factor (choose 1.4 for this case)

= 0.009+0.01 xQ g X 27x2500 «
2x127%3 60

=0.27 (s)< 0.3 (s)
It conforms to design requirements.

1.4

5 Calculating the stress of the Ballscrew

F Fmax
o =—=
A wdril4
B % dr=25+1-4.762=21.238 (mm)
0.61 ].V/ 5 (dr is screw shaft thread minor diameter)
= 0. mm

=6.1x105 N/m?

T = Txr
J Tyax=T1 =166 (N-cm)=1660 (N-mm)
_1660x%x12.5 zdrt 7(22.425% B
= = J=S—=————>=24827 (mm?)
24827 32 32
=0.84 N/mm*

=8.4x10° N/m’

Omar= | 02+T2
=0.10x108 N/m?
50CrMo4 steel tension strength is 1.5x108 N/m’
Yield strength is 0 9x108 N/m?

So the Ballscrew selected is safe.

6 Calculating the buckling load of the screw shaft

2 4
P=a ”L”ZEI =m %xzm
22425
=102x 22222 108
160°

=1917 (kgf) > F,,.(22.14 kef)

So the Ballscrew selected is safe.
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10.3 Vertical Porterage Apparatus

1 Design Conditions:
Table weight: W, =300 kgf
Work piece weight: W, =50 kgf
Max. travel: S, = 1500 mm
Rapid feed speed: Voar = 15%103 mm/min
Life: Lt = 20000 hours
Guiding surface friction coefficient: u= 0.01
Driving motor: N,x = 1500 rpm
Positioning accuracy: +0.8/1500 mm
Repeatability accuracy: +0.3 mm
2 Motion Conditions:
V(m/min)
s1=300mm $2=1500mm 1
151 =02
2=1.
) o |p
@ @ ” t(sec)
t4=0.2
t5=5.8
2 16=0.2
ul 2 s t4 t5 16
5(sec)
5(sec)X5 times 15(sec)
t=40s/ T
Fig.10.6 Porterage apparatus' v-t diagram
3 Items to be Decided:

1. Accuracy grade

2. Screw nominal O.D., Lead

3. Driving motor

i
S
3
@
£
=4
S
°
s
1
! |
11g
3
T [=4
8
[%]
= =
=3 c
3 115
E ﬁ] | | m”
£ y
©
w

[UDA

Fig.10.5 Vertical porterage apparatus

Selecting accuracy grades
As per design condition: positioning accuracy required: 0.8/1500 mm

+0.8  +0.16
1500 300

Refer to table 2.2, accumulated reference lead deviation (£E)

and total relative variation (e)

Accuracy grades C7
E=+0.05/300 mm

So the porterage apparatus can use Rolled Ballscrew.

Selecting screw nominal O.D., Lead
(1) Lead (/)

The highest rotation speed of motor
Vmax 15000
> = =
= N 1500 'O (mm)

Lead have to be 10 mm or more.
( As per PMI catalog : select 10 mm for further analysis)

(2) Permissible axial load
Setting up is positive.
a.Force during acceleration (downward) (1)

_ Vyax 15000
@ = = k0 =1250 (mm/s) =1.25 (m/s?)

f=,u (W1+W2)Xg: 001(300+500)X98 (Friction)

=35(N)

F=ma— Fi=(Wi+W2)Xg-f~(Wi+W2)xa,
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=2958 (N)

b. Force during constant speed (downward) @
F=0—F2=(Wi+W2)x g-f
= 3395 (N)
c. Force during deceleration (downward) (3)
F=ma—F3=(Wi+W2)xg-f+(Wi+W2)xa;
= 3833 (N)
d. Force during acceleration (upward) @)
F=ma—F4=(Wi+W2)xgtf+(Wi+W2)xay
=3903 (N)
e. Force during constant speed (upward) %)
F=0—"Fs=(Wi+W2)xg+f
= 3465 (N)
f. Force during deceleration (upward) (6)
F=ma—=Fs=(Wi+W2)Xg+f~(Wi+W2)Xa,
= 3028 (N)
So
Fapax=F4
=3903 (N)
(3)Buckling load:
7’nEl d

P=«a =
L’ L

PxL2 1/4
dr = —, x107

_ ( 3903x1800°

x10?
1/4

1 -3

98x102 OJ
=19 (mm)

Screw shaft diameter at thread root area must be bigger than 19 mm.

So screw shaft diameter shall be ranged in between 25 and 50 mm.

(4)The length of screw shaft
L = Max. travel + Nut length + Unthreaded area length

= 1500 + 100 + 200 = 1800 (mm)

Slenderness ratio: 60 or less

L1800

So screw shaft diameter shall be ranged in between 32 and 50 mm.

(5) Permissible rotational speed
Assume the supporting ends are fixed-supported
So the permissible rotational speed:

60)° |Elg . dr

= S = _ 7
" \ 74 7z *10
nxL’ .7 (o _

= dr= L 107 (£=15.1, L=1800 )
=30

If the highest rotational speed reaches 1500 rpm, screw shaft
thread diameter at thread root area must be bigger than 30 mm.
So screw shaft diameter shall be ranged in between 36 and 50 mm.

(6)Calculating of basic dynamic rate load:

Axial load | Mean rotation | Time
(V) (G20)] (sec)

Acceleration (down) F,=2958 N,=750 t,=1.0
Constant speed (down) = F,=3395 N,=1500 t,=5.0
Deceleration (down) F;=3833 N;=750 t;=1.0
Acceleration (up) F,=3903 N,=750 t,=0.2
Constant speed (up) Fs=3465 Ns=1500 t,=5.8
Deceleration (up) F¢=3028 Ne=750 t=0.2

1

F13.n1.t1+F23.n2.t2+ ..... +Fn3'nn'tn]3

n].l‘]+n2.t2+ ..... +nn.tn

Mean load F, —(

= 3436 (N)

. B nl.[1+n2.[2+ ..... +nn'tn
Mean rotation Nu = ;

=450 (rpm)

As per design condition:
Life required is 20000 hours, Let f,=1.2

3
Ca 1
L = x g
f (mewa son,, 17
Ca=(60N, XL )" **F,xf,x10*
= 33576 (N)
= 3426 (kgf)

If the life required is > 20000 (hours),
Ca has to be > 3426 (kgf')

(7) Calculating basic static rate load:
COZFmafoY Let fg:20
= 7806 (N)
=800 (kgf)
Co has to be > 800 (kgf’)

Selection is made as follows:

Type of the Ballscrew: 40-FSWW-10B2
Screw shaft diameter: 40 (mm)
Lead:10 (mm)

Basic dynamic rate load: 3520 (kgf)
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3 Selecting driving motor
<Required specifications>

1 The highest rotation speeds is 1500 mm/min

2 Time required to reach highest rotational speed is within 0.2 sec.

(1) Inertial

a. Screw shaft:
GD52= % xD4xL

3
= —7rx7.§x10 x4*x180

=141.1 (kgf - cm?)

b. Moving partsz:

GD,’ = W(LJ
VA 2
= (300+50)x 10
- T
=192.5 (kgf-cm?)

c. Coupling:
GD;=1.0 (kgf -cm?)

d. Total of Inertial:

GD,’=GD/+GD *+GD;
=178 (kgf -cm?)

(2) Driving torque:
1.Friction torque

a.Acceleration (downward): (1)
_ Faxl _2950x1.0 _ :
T; Dnx 22x0.9 520 (N-cm)
b.Constant speed (downward): @)

_ Faxl _ 3395x1.0 _ :
T, = %] 22%0.9 600 (N-cm)

c.Deceleration (downward): 3)

_ Faxl  3833x1.0 _
T; = < 22%09 =680 (N-cm)

d.Acceleration (upward): 4
T4=690 (N-cm)

e.Constant speed (upward): (5)
Ts=610 (N-cm)

f.Deceleration (upward): ®
Ts=540 (N-cm)

2.Preloading torque

T, = kx FaoXl
2
S Fao=0
"o T, =0
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3.Torque required for acceleration:
T =Jw
_ 2rn GDy = 120 (kef -cm?)
=(J.+J,
eI o,
_ (178+120) (27rx1500)

4 %980 60x%0.2
=59.7 (kgf-cm) =585 (N-cm)

4 Total torque:

a.Acceleration (downward):

Tk] = T]+T7 = 520+585=1105 (Ncm)
b.Constant speed (downward):

T,=T, =600 (N-cm)

c.Deceleration (downward):
Ty = T3+T; = 680+585 = 1265 (N-cm)
d.Acceleration (upward):

Ty, = Ty+T7;=690+585 = 1275 (N-cm)
e.Constant speed (upward):

Tt2:T5 :610 (Ncm)
f.Deceleration (upward):

Ty = Ts+T; = 540+585 = 1125 (N-cm)

Tmax = Tk2 = 1275 (Ncm)

(3) Selecting driving motor

<Selecting conditions>

a.The highest rotation speeds: N,,,. 1500 (rpm)
b.Rated torque: 7,,= T,

c.Rotorinertia:J,, J,/3

The specifications required for driving motor are
then decided as per above conditions

Motor specifications:

Output W,,= 2000 (W)
Highest rotation speeds N,ox = 1500 (rpm)
Rated torque Ty=13 (N.m)

Rotor inertia GD’,, =120 (kgf .cm’)

(4) Effective torque:

2 2 2 2 2 2
~ \/Tkl><11+T” Xty + T Xt + T, Xt, + T, Xt + Ty, Xt
rm.\'_’ t

:‘/lloszx1.0+6002x5+12652x1+12752x0.2+6102x5.8+11252x0.2

20
=606 (N-cm) < 1300 (N-cm)

It conforms to design requirements.

4 Calculating the stress of the Ballscrew

__F_ mec
A ndri4
(dr is screw shaft thread root diameter)
= 3903x9.8x4 dr=40+1.4-6.35=35.05 (mm)
7%35.05

=4.04 N/mm?
=4.04x10° N/m?

_ Txr
T= NE Tpae=T,=1275 (N-cm)=12750 (N-mm)
_”d"A_M= 4
_ 12750%20 J=55= % 148167 (mm')
148167

=1.72 N/mm?
= 1.72x10° N/m?

O pax = N 6'2 + Tz

=4.39%x10° N/m’
50CrMo4 steel tension strength is 1.1x108 N/m?>¢,,,.
Yield strength is 0.9x10% N/m?> G,

So the Ballscrew selected is safe.

5 Calculating the buckling load of the screw shaft

2 4
ZnEL A
L L .
35.05
~ 102 R00”

= 4751 (kgf ) > Funa (398 kgf)

So the Ballscrew selected is safe.

P=«a

10°

XPMI
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PMI Ballscrew With Hollow Cooling System

PMI's design of hollow cooling system is especially good for high speed Ballscrews. It shall well dissipate heat
generated by friction between balls and grooves during Ballscrew running, and then to minimize thermal
deformation as to ensure positioning accuracy.

11.1 Introduction to Hollow Cooling System

The hollow cooling system is designed by PMI (Fig.11.1) It uses a coolant pipe through the hollow hole of Ballscrew.
The hollow hole is through all of the Ballscrew, and one end is clogged with the oil seal by PMI patent. The coolant
is pumped into coolant pipe and flow to the end of coolant pipe. Coolant then flow reversely along the hollow hole
back into the coolant collector. It can cool down the Ballscrew. The coolant is then sucked back to the cooling unit to
drop coolant temperature and pumped again to the coolant pipe to complete circulation.

coolant out

coolant reverse coolant pipe coolant in

Fig.11.1 Hollow cooling diagram

11.2.3 End sealing

Features:Easy for installing, disassembling and maintenance.

11.2.4 Coolant pipe support installation 11.2.5 Thermal control system test unit

11.2 Patent

11.2.1 Hollow cooling system 11.2.2 Cooling entrance

Features:

(i) Well and effectively control Ballscrew thermal
expansion.

(ii) Simple design and structure to save cost.

Fig.11.2 Hollow cooling system Fig.11.3 Cooling entrance
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Supported the coolant pipe. Let it don't touch
Ballscrew.

R 2
bellscraw thermal
expansion control

Fig.11.5 Thermal control system test unit

Fig 11.4 End sealing structure

11.3 Thermal control experiment

11.3.1 Test condition 11.3.2 The results of experiment

Screw nominal O.D.: @40 mm As per the results by experiment, PMI's design of

Lead: 10 mm hollow cooling system proves an effective way for
Rotation speed: 1000 rpm controlling the thermal expansion on the Ballscrew.
Speed: 10 m/min Hence it is a very helpful design to high precision
Load: 400 kgf machine tools.

Slideways: Hardened ways

35

30 -
» —+—No cooling
—=—Hollow cooling

20 -

15 |-

10 -
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- PMI High Dustproof Series

Design Concept
Scrapers specially developed for ballscrews, with a
multi-layered contact structure that ensures effective

dust removal.

Features

High dustproof scrapers can be used with various
PMI products, including external and internal ball
circulation nuts such as the E-type and D-type nuts

etc...

With a reduced mounting surface of the scraper spring,
threads are more closely matched, making for a better
scraping capacity.

Pioneering Design
Greatly improves dustproof effect

The outer ring of the scraper is clamped by a spring. As
the scraper gradually wears, the preload of scraper is

automatically adjusted.

50 | PMIHigh Dustproof Series

With scrapers that closely fits the threads of the
ballscrew and seal pads that match the axial cross
section, the inside of the nut is completely safe from
dust.

Specifications R32-10-FSVE

Running Length 300 mm (per cycle)

Motor Speed 150 rpm

. Sawdust automatic
Test Environment . .
circulation system

Minimal Size of
. below 0.01mm
Dust Particles

120km running length

2000km running length
Test still on going

0 500 1000 1500 2000 2500 3000 km

[ | Only standard scraper installed
M with high dustproof scraper installed

Characteristics
1.Seal Washer

As the ballscrew comes with specially designed
grooves, the highly dustproof seal washer inside the
scraper perfectly matches the threads, a feature that
ensures the removal of scraps as well as insulation

against dust.

2.Scraper Design
The thread matching design of the scraper greatly
boosts its efficiency. If the length of the nut deviates
from average specifications, please contact PMI

engineers.

3.Shaft End Design
The shaft ends of the ballscrew should not be larger
than the root diameter (dr). If you have any questions
concerning the size of the rest area of the ballscrew,

please contact PMI engineers.

Fits the Following Types of Nuts
FSWC.FDWC.FSVC.FDVC.
FSWE.FDWE.FSVE.FDVE.
FSDC.FDDC.FSIC.FDIC.
FOWC.FOVC.

(For detailed specifications, please refer to the
specification table.)

For other specifications, please contact PMI engineers.

Nomenclature

Example: R 32-10 B2-F SV E- 600 - 700 - 0.008 A

A Precision Ground Ballscrew + High dustproof wiper
B Rolled Ballscrew + High dustproof wiper
R Rolled

Applications of High Dustproof Ballscrews

Woodworking machines, laser processing machines,
high accuracy transportation equipment, mechanical
arms, and other machines that require a dustproof

environment.

Additional Remarks

1.Using the high dustproof scraper may induce an increase in preload. If your machine has a strict requirement on

the range of preload, please contact PMI engineers.

2.High dustproof seal washers should not be used in an environment where the temperature exceeds 60

3.Due to potential sealing problems with returning tubes, please contact PMI engineers if you need to use external

ball circulation nuts (such as FSWC and FSVC).

);,(PMMI gaellse(rraelvgtalog 51
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13.1 : : Bl
‘I Internal Ball Circulation Nuts : W
L
. -0.1
Features: 4D g6 |$D o2
The advantage of internal ball circulation nut is that the outer diameter ONIT
mm
is smaller than that of external ball circulation nut. Hence it is suitable »
SCREW SIZE BASIC RATE LOAD(kgf) |  NUT FLANGE FIT BOLT OILHOLE| . 3
for the machine with limit space for Ballscrew installation. | BALL |EFFECTIVE 5 - p—" o
ynamic atic =
o.D. Leap| DIA- | TURNS a5 500 Rev) Dg6 L|A T W G H|S|X Y zZ Q kgfipim g
Ca Co g'
It is strictly required that there is at least one end of screw shaft with 3 2 3 260 460 26 37 46 10 36 ~ ~ 10 45 8 45 MéexIP 13 s
complete threads. Also the rest area next to this complete thread must 4 2.381 3 420 805 26 42 46 10 36 20 40 10 45 8 45 M6x1P 14
b ith ller di h h inal di fth haf 2.778 4 840 1870 42 21
e with smaller diameter than the nominal diameter of the screw shaft.
3.175 3 720 1010 26 42 46 10 36 20 40 10 45 8 45 Méx1P 16
Above are required for easy assembling the ballnut onto the screw 4 2381 3 435 920 28 42 49 10 39 20 40 10 45 8 45 M6xI1P 16
shaft. 3 765 1240 42 49 10 39 20 40 10 45 8 45 18
5 3.175 30 Méx1P
4 980 1650 49 49 10 39 20 40 10 45 8 45 23
3.175 4 980 1650 30 55 54 12 40 20 40 12 55 95 55 Méx1P 23
4 2.381 4 600 1530 34 44 60 12 48 22 44 12 55 95 55 M6x1P 25
3 860 1710 47 21
5 3.175 4 1100 2280 34 53 57 12 45 20 40 12 55 95 55 Méx1P 28
6 1560 3420 62 42
3 1080 2050 53 22
6 3.969 34 57 12 45 20 40 12 55 95 55 Méx1P
4 1380 2730 61 28
10 3.175 3 860 1710 36 66 57 12 45 20 40 12 55 95 55 Méx1P 21
2.381 3 500 1440 40 40 63 12 51 22 44 15 55 95 55 M8x1P 23
3 980 2300 47 26
5 3.175 4 1250 3070 40 53 635 12 51 22 44 15 55 95 55 MS8x1P 33
5 1520 3830 57 42
3 1275 2740 53 26
6 3.969 40 635 12 51 22 44 15 55 95 55 M8x1P
4 1630 3650 61 34
Fig. 13.1 Internal ball circulation's side view
4 1630 3650 69 34
8 3.969 40 635 12 51 22 44 15 55 95 55 M8x1P
5 1970 4560 77 43
3 980 2300 70 26
3.175 38 68 15 55 26 52 15 6.6 11 6.5 M8x1P
4 1250 3070 81 33
10 3 1620 3205 80 27
4.762 4 2070 4270 42 8 685 15 55 26 52 15 66 11 6.5 MS8x1P 35
5 2510 5340 91 44
3.175 3 1030 2630 43 50 68 12 55 26 52 15 66 11 6.5 MS8x1P 28
10 3.175 4 1320 3510 45 77 73 12 60 30 60 15 66 11 6.5 M8x1P 37

. . v rew:
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UNIT:mm UNIT:mm
'§ SCREW SIZE BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE SCREW SIZE BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE '§
A BALL |EFFECTIVE STIFFNESS BALL |EFFECTIVE STIFFNESS A
> Dynamic Static Dynamic Static =
g. O.D. LEAD DIA. TURNS (1X10° REV)) Dg6 L A T W G H S X Y 7 Q kgf/um 0O.D. LEAD DIA. TURNS (1%10° REV)) Dg6 L A T W G H S X y 7 Q kgfum g
e Ca Co Ca Co e
< 3 560 1840 40 28 3.175 4 1650 6030 61 72 92 16 75 36 72 15 9 145 9 M6x1P 54 .
4 2381 43 68 15 55 26 52 15 66 11 6.5 M8x1P
5 870 3070 49 45 3 4160 10750 86 48
7.144 70 110 16 90 42 84 20 11 175 11 PT1/8"
3 1095 3060 47 31 4 5330 14330 99 62
5 3.175 4 1400 4080 48 53 735 12 60 30 60 15 66 11 6.5 M8XIP 41 6.35 3 3220 8200 70 102 110 16 90 42 84 20 11 175 11 PT1/8" 45
6 1980 6120 62 60 4 1730 6760 55 60
3 1500 3750 53 32 3.175 5 2100 8450 66 61 98 16 82 36 72 20 9 14 85 PT1/8" 74
32 6 3.969 4 1920 5000 48 61 735 12 60 30 60 15 66 11 6.5 M8XIP 43 6 2450 10140 65 86
6 2720 7500 73 63 4 2380 8250 65 61
3 1820 4230 68 32 3.969 5 2880 10310 66 64 98 16 82 36 72 20 9 14 85 PT1/8" 76
8 4.762 50 83 16 66 32 64 15 66 11 6.5 M8XIP
4 2330 5640 77 43 6 3370 12380 77 90
3 2605 5310 80 33 4 3010 9610 79 63
10 6.35 54 88 16 70 34 68 15 9 14 85 MS8xI1P
4 3340 7080 90 45 4,762 5 3650 12010 70 84 113 18 90 42 84 20 11 175 11 PT1/8" 77
12 6.35 3 2605 5310 50 8 88 16 70 34 68 15 9 14 85 MS8x1P 33 6 4260 14420 96 92
3.175 4 1490 4690 52 56 88 16 70 34 68 15 9 14 85 MS8x1P 46 3 3430 9300 83 49
8 4.762 4 2530 6630 55 73 88 16 72 29 58 15 9 14 85 MS8xI1P 48 4 4390 12400 93 65
36 6.35 74 116 18 94 42 84 20 11 175 11 M8xIP
3 2810 6210 78 37 5 5320 15500 99 80
10 6.35 58 98 18 77 36 72 20 11 175 11 M8x1P
4 3600 8280 89 49 6 6220 18600 114 95
4 1575 5290 56 49 4 5520 16330 104 67
7.144 75 121 22 97 47 94 20 14 20 13 PT1/8"
5 3.175 5 1910 6610 55 61 885 16 72 29 58 15 9 14 85 M8x1P 61 5 6690 20410 117 84
6 2230 7940 65 73 3 4510 11150 99 50
7.938 75 121 22 97 47 94 20 14 20 13 PT1/8"
3 1660 4810 56 39 4 5770 14870 111 60
6 3.969 4 2130 6410 55 65 885 16 72 34 68 15 9 14 85 MS8xI1P 51 6.35 3 3430 9300 74 104 116 18 94 42 84 20 11 175 11 PT1/8" 49
6 3020 9620 77 75 7.938 3 4510 11150 78 146 121 28 97 47 94 20 14 20 13 PT1/8" 50
3 2120 5720 64 40
8 4762 4 2720 7620 60 77 93 16 76 36 72 20 9 14 85 M8x1P 52
40 6 3850 11430 94 77
3 3010 7100 83 41
10 6.35 4 3850 9470 64 93 106 18 84 43 86 20 11 175 11 M8x1P 53
5 4670 11830 99 67
3 3010 7100 82 41
6.35 4 3850 9470 63 100 106 18 84 43 8 20 11 175 11 M8x1P 53
12 5 4670 11830 107 67
3 4010 9250 93 43
7.144 70 110 18 85 45 90 20 11 175 11 M8x1P
4 5130 12330 103 56

. . v
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UNIT:mm UNIT:mm
§ SCREW SIZE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OIL HOLE SCREW SIZE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OIL HOLE §:
A BALL |EFFECTIVE STIFFNESS BALL |EFFECTIVE STIFFNESS A~
> Dynamic Static Dynamic Static =
S  opD. Leap| DIA- | TURNS |, q0°Rev) Dge L | A T W G H | S|X Y z| q |Fkmwm oD. Leap| DIA- | TURNS |1, q0°Rev) Dg6 L| A T W G H|S|x Y z| aq |Hkwm 3
g' Ca Co Ca Co g'
< 4 2610 10550 67 73 4 2.381 3 435 920 30 66 465 10 39 20 40 10 45 8 45 Meéx1P 31 .
6 3.969 80 122 18 100 45 90 20 11 175 11 PT1/8"
6 3700 15830 80 107 16 3 765 1240 80 35
5 3.175 30 49 10 39 20 40 10 45 8 45 Me6x1P
4 3375 12200 80 76 4 980 1650 89 47
8 4762 82 124 18 102 46 92 20 11 175 11 PT1/8"
6 4780 18300 96 111 3 860 1710 82 43
5 3.175 34 57 12 45 20 40 12 55 95 55 M6x1P
4 5020 16450 98 79 4 1100 2280 92 56
63 10 6.35 85 132 22 107 48 9% 20 14 20 13 PT1/8"
6 7110 24680 118 116 3 1080 2050 93 43
6 3.969 34 57 12 45 20 40 12 55 95 55 M6x1P
4 6580 19430 111 80 4 1380 2730 107 56
12 7.938 90 136 22 112 52 104 20 14 20 13 PT1/8"
6 9320 29150 136 111 3 980 2300 82 51
5 3.175 40 635 12 51 22 44 15 55 95 55 M8xI1P
3 8490 23610 146 79 4 1250 3070 92 67
20 9.525 95 153 28 123 59 118 20 18 26 17.5 PT1/8"
4 10870 31480 156 89 3 1275 2740 93 52
6 3.969 40 635 12 51 22 44 15 55 95 55 M8x1P
4 5510 21200 98 95 4 1630 3650 107 68
10 6.35 5 6670 26500 105 105 151 22 127 57 114 20 14 20 13 PT1/8" 118 3.175 3 980 2300 38 129 68 15 55 26 52 15 66 11 6.5 M8xI1P 51
6 7810 31800 118 140 3 1620 3205 140 53
4762 42 685 15 55 26 52 15 66 11 6.5 M8x1P
80 4 7500 25700 111 98 4 2070 4270 155 70
12 7.938 110 156 22 132 59 118 20 14 20 13 PT1/8"
6 10620 38550 136 143 3 1095 3060 82 63
3 9770 31700 146 97 5 3.175 4 1400 4080 48 92 735 12 60 30 60 15 66 11 6.5 MS8XI1P 82
20 9.525 115 173 28 143 66 132 20 18 26 175 PT1/8"
4 12510 42270 168 127 6 1980 6120 118 122
3 1500 3750 93 65
6 3.969 4 1920 5000 48 109 735 12 60 30 60 15 66 11 6.5 M8XI1P 86
6 2720 7500 133 125
3 1820 4230 117 66
8 4.762 50 83 16 66 32 64 15 66 11 6.5 M8XIP
4 2330 5640 135 86
3 2605 5310 139 67
10 6.35 54 885 16 70 34 68 15 9 14 85 M8x1P
4 3340 7080 160 89
3 2605 5310 153 67
12 6.35 50 88 16 70 34 68 15 9 14 85 M8x1P
5 4040 8850 203 110
5 3.175 4 1490 4690 52 9% 88 16 70 34 68 15 9 14 85 MB8x1P 91
8 4.762 4 2530 6630 55 138 88 16 72 34 68 15 9 14 85 MB8x1P 95
3 2810 6210 138 75
10 6.35 58 98 18 77 36 72 20 11 175 11 M8x1P
4 3600 8280 159 98

. . v
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UNIT:mm
'§ SCREW SIZE BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE
A | BALL |EFFECTIVE STIFFNESS
= Dynamic Static
5 0.D. LEap| DIA- | TURNS 700 Rev,) Dg6 L | A T W G HI|[S|X Y z Q kgf/um
g' Ca Co
. 4 1575 5290 96 100
5 3.175 5 1910 6610 55 111 885 16 72 29 58 15 9 14 85 M8x1P 124
6 2230 7940 122 147
3 1660 4810 97 77
6 3.969 4 2130 6410 55 113 885 16 72 34 68 15 9 14 8.5 M8x1P 103
6 3020 9620 137 149
3 2120 5720 121 80
40 8 4.762 4 2720 7620 60 134 93 16 76 36 72 20 9 14 85 MB8x1P 105
6 3850 11430 172 154
3 3010 7100 142 82
10 6.35 4 3850 9470 64 162 106 18 84 43 86 20 11 175 11 M8x1P 107
5 4670 11830 189 133
3 3010 7100 154 82
6.35 63 106 18 84 43 86 20 11 175 11 M8x1P
- 5 4670 11830 203 133
3 4010 9250 160 86
7.144 70 110 18 85 45 90 20 11 175 11 M8x1P
4 5130 12330 185 114
8 3.175 4 1650 6030 61 136 92 16 75 36 72 15 9 145 9 Meéx1P 109
3 4160 10750 158 94
45 12 7.144 70 110 16 90 45 90 20 11 175 11 PT1/8"
4 5330 14330 183 124
16 6.35 3 3220 8200 70 198 110 16 90 45 90 20 11 175 11 PT1/8" 90
60 | Internal Ball Circulation Nuts

33 4D
UNIT:mm
SCREW SIZE BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE '§
BALL |EFFECTIVE STIFFNESS =}
O.D. LEAD DIA. | TURNS | 51)/8633?5'\5) e Dg6 L A T W G HI|S| X % z Q kgf/um g
Ca Co g'
4 1730 6760 96 119 s
5 3175 5 2100 8450 66 111 98 16 82 36 72 20 9 14 85 PT1/8" 178
6 2450 10140 122 174
4 2380 8250 111 123
6  3.969 5 2880 10310 66 122 98 16 82 36 72 20 9 14 85 PT1/8" 151
6 3370 12380 142 181
4 3010 9610 136 125
8 4.762 5 3650 12010 70 157 113 18 90 42 84 20 11 17,5 11.0 PT1/8" 155
6 4260 14420 174 185
3 3430 9300 143 99
10 6.35 4 4390 12400 74 162 114 18 92 42 84 20 11 175 11 PT1/8" 129
5 5320 15500 189 161
6 6220 18600 205 191
7.144 5 6680 20420 75 213 121 22 97 47 94 20 14 20 13 PT1/8" 166
12 3 4510 11150 171 101
7.938 75 121 22 97 47 94 20 14 20 13 PT1/8"
4 5770 14870 195 132
16 6.35 3 3430 9300 74 201 114 18 92 42 84 20 11 175 11 PT1/8" 99
20 7.938 3 4510 11150 78 253 121 28 97 47 94 20 14 20 13 PT1/8" 101
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UNIT:mm UNIT:mm
T SCREW SIZE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OIL HOLE SCREW SIZE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OIL HOLE =)
2 T "7 BALL |EFFECTIVE STIFFNESS BALL |EFFECTIVE STIFFNESS @
= Dynamic Static Dynamic Static >
§  opD. LEap| DIA- | TURNS (. q00Rev) Dg6 L | A T W G H|S| X Y z| q |Fkefwm oD. LEaD| DIA- | TURNS (. q0°Rev) Dg6 L| A T W G H|S|Xx Y z| q |Fkmwm 3§
g' Ca Co Ca Co g'
. 4 2610 10550 120 146 2x(2) 610 1140 53 29 .
6 3.969 80 122 18 100 45 90 20 11 175 11 PT1/8" 5 3.175 34 57 12 45 20 40 12 55 95 55 M6xIP
6 3700 15830 144 217 3x(2) 860 1710 67 43
4 3375 12200 141 151 2x(2) 760 1370 61 29
8 4762 82 124 18 102 46 92 20 11 175 11 PT1/8" 6 3.969 34 57 12 45 20 40 12 55 95 55 MéxIP
6 4780 18300 178 222 3x(2) 1080 2050 77 50
4 5020 16450 166 158 2x(2) 350 960 a4 30
el 10 635 85 132 22 107 48 96 20 14 20 13 PT1/8"
6 7110 24680 209 232 4 2381  3x(2) 500 1440 40 56 63 12 51 22 44 15 55 95 55 MSxIP 46
4 6580 19430 195 161 4x(2) 640 1920 64 59
12 7.938 90 136 22 112 52 104 20 14 20 13 PT1/8"
6 9320 29150 248 236 2x(2) 690 1530 53 35
3 8490 23610 255 157 5 3175  3x(2) 980 2300 40 67 635 12 51 22 44 15 55 95 55 M8xIP 51
20 9.525 95 153 28 123 59 118 20 18 26 175 PT1/8"
4 10870 31480 296 207 4%(2) 1250 3070 76 67
4 5510 21200 166 190 6 3969  3x(2) 1275 2740 40 77 635 12 51 22 44 15 55 95 55 M8xIP 52
10 635 5 6670 26500 105 185 151 22 127 57 114 20 14 20 13 PT1/8" 235 3.969  3x(2) 1275 2740 40 85 635 12 51 22 44 15 55 95 55 M8xIP 52
6 7810 31800 209 280 2x(2) 1140 2140 88 36
10 4762 42 69 15 55 26 52 15 66 11 65 MS8xIP
4 7500 25700 195 196 3x(2) 1610 3210 102 53
00| 12 7.938 110 156 22 132 59 118 20 14 20 13 PT1/8"
6 10620 38550 248 288 3175  3x(2) 1030 2630 43 69 68 12 55 26 52 15 66 11 65 M8xIP 56
3 9770 31700 254 193 10 3175  2x(2) 730 1750 45 77 73 12 60 30 60 15 66 11 65 M8sxIP 38
20 9.525 4 12510 42270 115 297 173 28 143 66 132 20 18 26 175 PT1/8" 254 3x(2) 560 1840 56 55
4 2381 43 68 12 55 26 52 15 66 11 65 MS8xIP
6 17720 63410 376 373 5x(2) 870 3070 73 89
10 635 8 11050 53580 123 244 168 22 145 ~ ~ 20 14 20 14 PT1/8" 441 3x(2) 1095 3060 67 63
5 3.175 48 735 12 60 30 60 15 66 11 65 M8xIP
(00} 16 9.525 6 20460 82440 140 311 188 25 163 ~ ~ 20 135 22 135 PT1/8" 453 4x(2) 1400 4080 77 82
20 9.525 5 17490 68700 134 336 188 25 163 ~ ~ 20 135 22 135 PT1/8" 381 3x(2) 1500 3750 77 65
6 3.969 48 735 12 60 30 60 15 66 11 65 M8xIP
4%(2) 1920 5000 90 86
3x(2) 1820 4230 95 66
8 4762 50 83 16 66 32 64 15 66 11 65 MS8xIP
4%(2) 2330 5640 112 86
10 635 3x(2) 2605 5310 54 120 88 16 70 34 68 15 9 14 85 M8xIP 67
12 635 3x(2) 2605 5310 50 124 88 16 70 34 68 15 9 14 85 MS8xIP 67
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UNIT:mm UNIT:mm
T SCREW SIZE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OIL HOLE SCREW SIZE BASIC RATE LOAD (kg/) NUT KEYWAY STIFFNESS =)
2 BALL |EFFECTIVE STIFFNESS BALL |EFFECTIVE 2
= Dynamic Static Dynamic Static =
§  opD. LEap| DIA- | TURNS (. q00Rev) Dg6 L|A T W G H| S| X Y z| q | Fkm o.D. Leap| DIA- | TURNS | q5erev) Dg6 L K w H kef/um 5
g' Ca Co Ca Co g'
s 3x(2) 1230 3970 65 75 s 5 3.175 3 765 1240 30 40 20 3 1.8 18 ”
5 3175 4x(2) 1575 500 50 80 85 16 72 29 58 15 9 14 85 M8xIP 100 o : s = G N . - o7
6x(2) 2230 7940 101 147 . : 4 . S i . B
4x(2) 2130 6410 93 103
6 3.969 55 885 16 72 34 68 15 9 14 85 M8xIP 2 |laem| ° 1080 2050 o | 20 A 55 22
40 6x(2) 3020 9620 118 149 : 4 o S - > : o
8 4762  4x(2) 2720 7620 60 116 93 16 76 36 72 20 9 14 85 M8xIP 105 . 5 - B - N . 9y -
3x(2) 3010 7100 123 82 . :
10 635 64 106 18 84 43 8 20 11 175 11 PT1/8" 4 1250 3070 48 33
4x(2) 3850 9470 143 107 : o S e e o0
p 6 3.969 40 4 25
12 635  4x(2) 3850 9470 63 160 106 18 84 43 8 20 11 175 11 PT1/8" 107 " 0 e 5 > v
3x(2) 1350 5070 65 89 3 1095 3060 41 20 31
5 3175 4x(2) 1730 6760 66 80 98 16 82 36 72 20 9 14 85 PT1/8" 119 5 | a0 " 0 T g | oas B " 05 i
6x(2) 2450 10140 101 174 3 50 T A > a0
4x(2) 2380 8250 93 123
6 3.969 66 98 16 8 36 72 20 9 14 85 PTI/8" 3 1500 3750 46 20 32
6x(2) 3370 12380 118 181 6 3.969 4 1920 5000 50 56 25 5 3.0 43
S0 8 4762 4x(2) 3010 9610 70 119 113 18 90 42 84 20 11 175 11 PT1/8" 125 i AT o o . &
3x(2) 3430 9300 123 99
10 635 74 116 18 92 42 84 20 11 175 11 M8xIP g lamm| ° 1820 4230 = | = > 5 20 32
4x(2) 4390 12400 143 129 : p FE . o . /5
7144  4x(2) 5530 16330 164 135 . 5 P~ e L @ - . . -
2. O 4510 11150 75 147 121 22 97 47 97 20 14 20 13 PT1/8" 101 : h cevr D T - . e
4x(2) 5770 14870 164 132 . 7 = Sr ST - . 9y T
4x(2) 2610 10550 9% 146 . .
6 3.969 80 122 18 100 45 90 20 11 175 11 PT1/8" 6 2230 7940 61 25 73
6x(2) 3700 15830 121 217 4 T . - - -
. 6 3.969 55 5 3.0
4762  4x(2) 3375 12200 82 119 124 18 102 46 92 20 11 175 11 PT1/8" 151 4 B S . . -
el 10 635 4x(2) 5020 16450 85 147 132 22 107 48 96 20 14 20 13 PT1/8" 158 N p P — T = ) iy =
3x(2) 5140 14570 147 122 . .
12 7938 90 136 22 112 52 104 20 14 20 13 PT1/8" 6 3850 11430 91 40 77
4x(2) 6580 19430 171 161 B o 1 5 . py
p 10 635 65 6 35
20 9525  2x(2) 5990 15740 95 156 153 28 123 59 118 20 18 26 175 PT1/8" 107 4 . S 5 o =

. . Y
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UNIT:mm UNIT:mm
'§ SCREW SIZE BASIC RATE LOAD(kgf) NUT KEYWAY STIFFNESS SCREW SIZE BASIC RATE LOAD(kgf) NUT KEYWAY STIFFNESS §
A BALL |EFFECTIVE BALL |EFFECTIVE o
> Dynamic Static Dynamic Static =
§  op. Leap| DIA- | TURNS | (q00Rev, Dg6 L K w H kef/um 0.D. LEAD| DIA- | TURNS | q0¢Rev) Dg6 L K w H kef/m 8
e Ca Co Ca Co e
< 4 1730 6750 48 20 60 3 765 1240 75 35 .
5 3.175 66 4 25 16 5 3.175 28 20 3 1.8
6 2450 10130 61 25 86 4 980 1650 85 47
4 2380 8250 56 25 61 3 860 1710 75 43
6 3.969 66 5 3.0 5 3.175 34 20 3 1.8
6 3370 12380 70 32 90 4 1100 2280 85 56
4 3010 9610 70 63 3 1080 2050 87 20 43
8 4.762 70 32 5 3.0 6 3.969 34 4 25
Y0 6 4260 14420 91 92 4 1380 2730 103 25 56
3 3430 9300 68 49 3 980 2300 75 51
5 3.175 40 20 4 2.5
10 6.35 4 4390 12400 74 79 32 6 3.5 65 4 1250 3070 85 67
6 6220 18600 102 95 3 1275 2740 87 20 52
6 3.969 40 4 2.5
3 4510 11150 82 50 4 1630 3650 103 25 68
12 7.938 75 40 6 3.5
4 5770 14870 70 66 3 1095 3060 75 20 63
4 2610 10550 56 25 73 5 3.175 4 1400 4080 48 85 20 4 2.5 82
6 3.969 80 6 3.5
6 3700 15830 70 32 107 6 1980 6120 105 25 122
4 3375 12200 70 32 76 3 1500 3750 87 20 65
8 4.762 82 6 3.5
63 6 4780 18300 91 40 111 6 3.969 4 1920 5000 50 103 25 5 3.0 86
4 5020 16450 79 32 79 6 2720 7500 127 32 125
10 6.35 85 8 4.0
6 7110 24680 85 40 116 3 1820 4230 109 66
8 4.762 50 25 5 3.0
4 6580 19430 95 40 80 4 2330 5640 127 86
12 7.938 90 8 4.0
6 9320 29150 123 50 118 3 2605 5310 135 25 67
10 6.35 54 6 3.5
4 5510 21200 79 32 95 4 3340 7080 155 32 89
10 6.35 105 8 4.0
6 7810 31800 102 40 140 4 1575 5290 85 20 100
5 3.175 55 4 2.5
4 7500 25700 95 40 98 6 2230 7940 105 25 147
0 12 7938 110 8 4.0
6 10620 38550 123 50 143 4 2130 6410 103 25 103
6 3.969 55 5 3.0
3 9770 31700 126 50 97 6 3020 9620 127 32 149
20 9.525 115 10 5.0
4 12510 42270 149 63 127 4 2720 7620 127 25 105
8 4762 60 5 3.0
6 3850 11430 161 40 154
3 3010 7100 135 25 82
10 6.35 65 6 3.5
4 3850 9470 155 32 107

. . Y
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= = PMI Precision Ground BallScrew
(=2}
| | N 132 '
= — | “ End Deflector Series
410 [0
Features Applications
¢D g6 A . . .
ONIT It is important for a high-lead ballscrew to be with CNC Machinery
mm . . . . . . .
" characteristics of high rigidity, low noise and thermal Precision Machinery
T SCREW SIZE BASIC RATE LOAD(kg/) NUT KEYWAY STIFFNESS control.
S BALL EFFECTIVE - - . . High Speed Machinery
& DIA. | TURNS Dynamic Static PMI takes its patented design and treatments to
> : 1x10° REV. . . - : ;
= OD. LEAD (> Ca : Co Dg6 L K w H keflpm achieve the following characteristics: Semi-Conductor Equipment
>
s 4 1730 6750 85 20 119 Medical equipment
e 6 2450 10130 % 0s 25 4 >3 174
High DN Value
P - 4 2380 8250 6 103 25 s 30 123
' 6 3370 12380 127 32 ' 181 Max. DN Value: 220,000
4 3010 9610 127 125
8 4762 70 32 5 3.0
0] 6 4260 14420 161 185 Low Noise
3 3430 9300 135 32 99 . .
| e 4 4390 12400 | s 3 6 35 120 The average and accurate ball circle diameter (BCD) .
' . 6220 18600 1oy 20 ' 101 through whole threads make the ballscrews to obtain %lag\eter
the stable and consistent drag torque as well as to educes
3 4510 11150 161 101 .
12 7.938 . 5770 14870 75 185 40 6 35 13 reduce the noise.
The audio frequency is low and deep due to the
4 2610 10550 106 25 146 ) e .
6  3.969 80 6 35 designed of plastic circulation system.
6 3700 15830 130 32 217
4 3375 12200 131 32 151
8 4762 82 6 35 )
63 6 4780 18300 165 40 222 Space Saving
10 635 4 5020 16450 85 160 32 8 4.0 158 The ballnut diameter reduces 20%~25% substantially
& Y iy A A0 22 and the length of nut is shorter.
12 7.938 4 6580 19430 e | 1 40 8 40 161 The total space shall be reduced to approximately 50%
6 9320 29150 238 50 236 consequently.
4 5510 21200 160 32 190
10 635 105 8 4.0
6 7810 31800 202 40 280
4 7500 25700 185 40 196 Circulation
(o) 12 7.938 110 8 4.0 ) .
6 10620 38550 238 50 288 The specially designed pathway of the
3 9770 31700 245 50 193 Recirculation System makes a contact
20 9.525 115 10 5.0 ] ; )
4 12510 42270 289 63 254 with lead angle and also with BCD in

the same tangency, improving its
smoothness effectively.

. . \/ Ball.
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FLANGE:A FLANGE:B FLANGE:C
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=

=
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TYPEII TYPEII
UNIT:mm UNIT:mm
%) Coam and Cam are the OIL Coam and Cam are the OIL %
3 SCREW SIZE SaLL | rpecTive | Moo o cpity G NUT FLANGE FIT | oL | BOLT |STIFFNESS SCREW SIZE AL | erpecive | o ooy o) NUT FLANGE FIT| oL |BOLT | STIFFNESS 3
;’5 Dynamic Static Dynamic Static ;"
= oD. Leap| DIA- | TURNS 1000 Rev) Dg6 L | A T W G H TYE| S| Q X | kgf/um 0.D. LEaD| DIA- | TURNS (1 10°REV) Dg6 L |A T W G H TYPE|S| Q | X  kgfum =
2 Cam Coam Cam Coam 2
3 610 1190 32 21 5 6050 16460 78 92
2381 24 44 10 34 14 28 I 10 M6X1P 45
3 590 1160 45 21 6.35 5 6080 16430 61 88 91 18 76 34 68 I 15 M8XIP 9 92
3 850 1640 35 25 5 6050 16360 109 92
3.175 29 51 10 34 16 32 I 10 M6x1P 55
3 840 1610 47 25 5 6260 17740 80 9%
3.175 3 870 1740 29 50 51 10 34 16 32 I 10 M6XIP 55 26 6.35 5 6260 17410 63 8 93 18 78 35 70 I 20 M8X1P 9 96
P 1300 3030 20 20 5 6220 17350 109 9%
3175 3 990 2220 36 47 62 12 49 19 38 | 12 M6xI1P 66 31 3.175 4 1760 6260 60 42 91 18 76 34 68 I 15 M8XIP 9 67
5 670 1450 56 2 5 6430 18440 78 100
5 6420 18410 88 100
4 1440 3840 41 48 635 65 95 18 80 36 72 I 20 M8XIP 9
3 1100 2810 50 36 5 6380 18350 121 99
3.175 5 5o 1840 40 o 62 12 51 24 48 I 15 M6X1P 6.6 ) 5 6390 18330 108 99
5 730 1810 71 24 6.35 4 5190 14450 68 110 98 18 83 37 74 I 20 M8XIP 11 80
4 2250 5710 42 45 635 52 5 6910 21330 78 110
e D I e I e L I T I Rl el B I 635 5 6910 21310 70 89 105 18 88 40 80 Il 20 M8XIP 11 109
4 2400 6870 63 54 5 6880 21250 111 109
4762 . 2830 J 45 o 65 15 54 255 5] I 15 M6X1P 6.6 o 5 7160 23320 78 118
3175 5 1850 5460 45 48 65 12 51 22 44 | M8X1P 66 63 6.35 5 7150 23300 82 90 118 18 100 46 92 I 20 M8X1P 11 118
15
6.35 5 5280 12530 54 78 87 16 72 345 69 | M8X1P 9 76 > 7120 23250 109 118
3.175 4 1610 4970 50 41 87 72 345 69 57 6.35 5 7340 25280 80 108 118 18 100 46 92 1l 20 M8X1P 11 126
16 I 15 M8X1P 9 ——
3.969 4 2550 7500 53 66 &7 72 345 69 63 6.35 5 7800 29210 95 8 135 22 115 50 100 I 20 M8X1P 14 139
5 3900 10930 53 67 87 72 345 69 80
5 3890 10910 56 77 86 71 325 65 79 Coam and Cam are the modified static and dynamic load capacities,calculated according to I1SO-3408-5
4762 16 ' I 15 M8X1P 9
5 3890 10890 56 87 86 71 325 65 80
5 3860 10850 53 116 87 72 345 69 80
5 5720 14490 78 84
6.35 5 5710 14470 57 88 87 16 72 345 69 I 15 MB8X1P 9 84
4 4520 11100 92 68

Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5

. \/ allscrews
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FLANGE:A FLANGE:B FLANGE:C

O

FLANGE:A FLANGE:B FLANGE:C ! ! Q(oil hole) Xt
A i

@

%|
%j

@A| |@Dgs |@DD: D32

UNIT:mm UNIT:mm
%) Coam and Cam are the OIL Coam and Cam are the OIL %
9 SCREW SIZE modified load capaity (kgf) NUT FLANGE FIT HOLE BOLT | STIFFNESS SCREW SIZE modified load capaity (kgf) NUT FLANGE FIT HOLE BOLT |STIFFNESS T
S, ——— BALL |EFFECTIVE . . ———— BALL |EFFECTIVE : : o
= Dynamic | Static Dynamic Static =
= op. Leap| DIA- | TURNS 000 Re) Dg6 L | A T W G H TYE|S 6 Q X | kgf/lum 0D. LEap| DIA- | TURNS | 10 REV) Dg6 L | A T W G H TYPE| S| Q X |kgfum 2
2 Cam Coam Cam Coam 2
5 4 1300 3030 80 64 5 6050 16460 153 146
10 3.175 3 990 2220 36 97 62 12 49 19 38 12 M6X1P 6.6 49 6.35 5 6080 16430 61 172 91 18 76 34 68 Il 15 M8X1P 9 146
20 2 670 1450 116 33 5 6050 16360 213 145
5 4 1440 3840 81 75 5 6260 17740 155 152
10 3 1100 2810 100 57 6.35 5 6260 17410 63 172 93 18 78 35 70 Il 15 M8X1P 9 152
3.175 40 62 12 51 24 48 15 M6X1P 6.6
20 2 750 1840 120 39 5 6220 17350 213 152
25 2 730 1810 146 39 3.175 4 1760 6260 60 87 91 18 76 34 58 I 15 M8X1P 9 107
6 4 2250 5710 42 87 635 83 5 6430 18440 158 158
3.969 12 51 22 44 15 M6X1P 6.6
12 4 2240 5660 45 142 65 82 5 6420 18410 172 158
6.35 65 95 18 80 36 72 Il 20 M8X1P 9
10 4 2400 6870 128 86 5 6380 18350 226 158
4.762 45 65 15 54 255 51 | 15 M6X1P 6.6
16 4 2830 6790 173 86 5 6390 18330 212 158
5 3.175 5 1850 5460 45 93 65 12 51 22 44 | 15 M8X1P 6.6 101 6.35 4 5190 14450 68 220 98 18 83 37 74 Il 20 M8X1P 11 127
10 6.35 5 5280 12530 54 158 87 16 72 345 69 | M8X1P 9 120 5 6910 21330 158 174
5 3.175 4 1610 4970 50 81 87 " 72 345 69 : s lsael o 90 6.35 5 6910 21310 70 171 105 18 88 40 80 Il 20 M8X1P 11 174
10 3.969 4 2550 7500 53 126 87 72 345 69 929 5 6880 21250 215 174
8 5 3900 10930 53 132 87 72 345 69 126 5 7160 23320 158 187
10 5 3890 10910 56 147 86 71 325 65 126 6.35 5 7150 23300 82 174 118 18 100 46 92 Il 20 MS8X1P 11 187
4.762 16 15 M8X1P 9
12 5 3890 10890 56 171 86 71 325 65 126 5 7120 23250 215 187
15 5 3860 10850 53 221 87 72 345 69 127 6.35 5 7340 25280 80 174 118 18 100 46 92 I 20 M8XIP 11 200
10 > 5720 14490 153 134 6.35 5 7800 29210 95 164 135 22 115 50 100 Il 20 M8X1P 14 221
12 635 5 5710 14470 57 172 87 16 72 345 69 15 M8X1P 9 134
16 4 4520 11100 180 108 Coam and Cam are the modified static and dynamic load capacities,calculated according to I1SO-3408-5

Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5
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PMI Precision Ground BallScrew

133 External Ball Circulation Nuts

Features:

« Lower noise due to longer ball circulation paths.

UNIT:mm
- Offers smoother ball running. “
. . . SCREW SIZE EFFECTIVE |BASIC RATE LOAD(k; NUT FLANGE FIT BOLT OIL HOLE °
« Offers better solution and quality for long lead or large diameter ballscrews. BALL e STIFFNESS &
TURNS Dynamic Static =
DIA bk kgfum 3
O.D. LEAD " | circuit x row |(1%10° REV.) Dg6 L A T W G HI|S | X Y 1z Q & 9
Ca Co o
Type: S
3  2.000 2.5X%1 250 430 37 9
There are two types of Ballnut of the external circulation Ballscrews. They are 4 2000 2.5x1 250 430 26 40 46 10 36 14 28 10 45 8 45 M6xIP 9
"immersion type" of Fig.13.2 and "extrusive type" of Fig.13.3. The "immersion type" 5 2000 25x1 250 430 42 9
means the ball circulation tubes are inside the circular surface of Ballnut as shown on 4 2381  2.5x1 380 640 40 12
o ) ] i 30 50 10 40 16 32 10 45 8 45 M6X1P ———
specifications of this catalogue are of "immersion type" 5 2381  2.5x] 380 640 42 12
4 2381  25XI1 410 750 40 14
34 57 11 45 17 34 10 45 95 55 Meéxi1P —
In some cases, as per designs on customer's drawings, there are smaller outer S ERA N L U 42 U2
. . . . 4 2381 2.5X1 420 800 40 14
diameters ballnuts required. Then the ball circulation tubes shall extrude out of —_—
Ball . | . 5 3.175 2.5X1 680 1210 34 42 57 10 45 17 34 10 55 95 55 M6xIP 15
allnut circular surface. L=
10 3.175 2.5X1 680 1210 55 16
1.5%2 490 1010 44 18
4 2381 2.5X1 430 850 34 41 57 11 45 17 34 10 55 95 55 M6xI1P 15
3.5x1 560 1180 42 21
1.5x2 805 1525 45 19
2.5x1 690 1270 41 16
5 3.175 40 63 11 51 21 42 15 55 95 55 MéxI1P
2.5x2 1250 2540 56 31
3.5x1 920 1780 46 22
1.5x2 805 1525 52 19
6 3.175  2.5x1 690 1270 40 44 63 11 51 21 42 15 55 95 55 MeéxIP 16
3.5x1 920 1780 52 22
10 3.175 2.5x1 690 1270 40 56 63 11 51 21 42 15 55 95 55 M6xIP 16
Fig.13.2 Immersion type Fig.13.3 Extrusive type 1.5x2 530 1270 44 10 21
2.5x1 480 1060 40 18
4 2381 40 63.5 11 51 21 42 55 95 55 M6x1P
2.5x2 820 2120 50 15 35
3.5x1 600 1480 43 10 25
1.5x2 965 2070 45 15 24
2.5x1 830 1730 42 10 20
5 3.175 44 67 11 55 26 52 55 95 55 Méx1P
2.5x2 1510 3460 56 15 39
3.5x1 1110 2420 46 15 26
1.5x2 1285 2545 56 15 24
6 3.969 2.5x1 1100 2120 48 49 71 11 59 27 54 10 55 95 55 Méx1P 20
3.5x1 1470 2970 56 15 28
1.5x2 1285 2545 61 15 24
8 3969  2.5xI 1100 2120 48 54 75 13 61 27 54 15 66 11 65 M6xIP 20
3.5x1 1470 2970 62 15 28

. . v rew:
74 | External Ball Circulation Nuts WPMI s, | 75



Q(oil hole)

Q(oil hole)

TS

z

L]
S B REE

| |

FSWC

Q(oil hole)

300\7

Q(oil hole)

0

s

//f

P

T
61
_
I
|
!//
1
\
\

~

Q(oil hole)

T S
z
O
[
WT /) /)]
|~
i [

¢A| |9Dgb6 |¢D
UNIT:mm
(%]
E SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= TURNS Dynamic Static
5 oD LEAD| DIA- | o (IXT0°REV) D6 L| A T W G H|S|x v z| q |hkum
e Ca Co
< 1.5%2 600 1630 44 26
2.5%1 510 1355 40 22
4 2.381 46 69 11 57 26 52 15 55 95 55 M6x1P
2.5%2 930 2710 49 42
3.5X1 680 1900 42 30
1.5%2 1065 2575 45 28
2.5%1 910 2150 41 24
5 3.175 50 73 11 61 28 56 15 55 95 55 M6x1P
2.5%2 1650 4300 56 46
3.5%1 1210 3010 46 33
1.5%2 1420 3215 56 29
25 2.5%1 1210 2680 49 24
6 3.969 53 76 11 64 29 58 15 55 95 55 M6x1P
2.5%2 2190 5360 62 47
3.5X%1 1610 3750 56 34
1.5%2 1820 3840 61 30
8 4762 2.5%1 1560 3200 58 61 85 13 71 32 64 15 66 11 6.5 M6XIP 25
3.5X1 2080 4480 66 35
1.5%2 1820 3840 71 30
10 4.762 2.5%1 1560 3200 58 65 85 15 71 32 64 15 66 11 6.5 M6XI1P 25
3.5X1 2080 4480 75 35
12 3.969 2.5%1 1210 2680 53 60 76 11 64 32 64 15 55 95 55 M6x1P 24
1.5%2 1110 2960 46 31
2.5%1 950 2470 42 26
5 3.175 55 83 12 69 31 62 15 6.6 11 6.5 M8X1P
2.5%2 1720 4940 56 50
3.5X1 1270 3460 47 36
1.5%2 1480 3605 57 32
2.5%1 1270 3000 50 26
6 3.969 55 83 12 69 31 62 15 66 11 6.5 M8X1P
28 2.5%2 2300 6000 63 51
3.5%1 1690 4200 57 37
1.5%2 1935 4325 65 33
8 4762 2.5%1 1650 3600 60 63 93 15 76 36 72 15 9 14 8.5 M8X1P 28
3.5X1 2200 5040 68 38
1.5%2 1935 4325 74 33
10 4.762 2.5%1 1650 3600 60 67 93 15 76 36 72 15 9 14 8.5 M8X1P 28
3.5%1 2200 5040 77 38

76 | External Ball Circulation Nuts
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UNIT:mm
wv
SCREW SIZE BALL EFEECTIVE| BASIC RATE LOAD (kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS E
TURNS Dynamic Static =
0D. LEAD| DA | i rou [(X10°REV) Dg6 L|A T W G H|s|x vy z | q |km 2
Ca Co e
2.5x1 565 1750 40 26 <
4 2.381 54 81 12 67 32 64 15 66 11 6.5 M6xIP
2.5x2 1020 3500 50 50
1.5x2 1180 3410 47 34
2.5x1 1010 2840 43 29
5 3.175 2.5x2 1830 5680 58 57 85 12 71 32 64 15 66 11 6.5 M8x1P 56
2.5x3 2590 8520 72 82
3.5x1 1350 3980 47 40
1.5x2 1560 4135 57 35
2.5x1 1330 3450 45 29
6 3.969 62 88 12 75 34 68 15 66 11 65 M8x1P
2.5x2 2410 6900 63 57
3.5x1 1770 4830 57 40
1.5x2 2010 5010 64 36
2.5x1 1720 4180 63 30
8 4.762 66 98 15 82 38 76 15 9 14 85 M8XI1P
2.5x2 3120 8360 80 59
3.5x1 2300 5850 68 42
1.5x2 3000 6530 78 38
2.5x1 2570 5440 68 32
10 6.35 74 108 15 90 41 82 15 9 14 8.5 M8X1P
2.5x2 4660 10880 97 61
3.5x1 3430 7620 78 44
1.5x2 3000 6530 88 38
2.5x1 2570 5440 77 32
12 6.35 74 108 18 90 41 82 15 9 14 8.5 M8X1P
2.5x2 4660 10880 110 62
3.5x1 3430 7620 91 44
1.5x2 1240 3850 50 38
2.5x2 1920 6420 60 62
5 3.175 65 98 15 82 38 76 15 9 14 8.5 M8XI1P
2.5x3 2720 9630 75 90
3.5x1 1410 4490 50 44
2.5x2 2600 7900 66 63
6 3.969 65 98 15 82 38 76 15 9 14 8.5 M8XI1P
2.5x3 3680 11850 84 93
1.5x2 3180 7410 81 41
2.5x1 2720 6180 71 35
10 6.35 75 118 18 98 45 90 15 11 175 11 M8X1P
2.5x2 4930 12360 103 68
3.5x1 3630 8650 81 48
2.5x1 2720 6180 77 35
12 6.35 2.5x2 4930 12360 75 110 118 18 98 45 90 15 11 175 11 M8X1P 68
3.5x1 3630 8650 91 48
);,('EMMI 22‘::rraelvésa(alog 77
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UNIT:mm
(%]
E SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= TURNS Dynamic Static
S oD LEAD| DIA- | o ((IXT0°REV) D6 L| A T W G H|S X Y z| q |kum
e Ca Co
< 1.5x2 1280 4275 50 41
2.5x1 1090 3560 48 34
5 3.175 2.5x2 1980 7120 67 60 101 15 83 39 78 15 9 14 8.5 M8XI1P 66
2.5x3 2800 10680 75 98
3.5x1 1450 4980 50 47
1.5x2 1750 5300 60 42
2.5x1 1500 4420 53 35
6 3.969 2.5x2 2720 8840 70 66 104 15 86 40 80 15 9 14 85 PT1/8" 69
2.5x3 3850 13260 84 101
3.5x1 2000 6190 60 49
40 1.5x2 2220 6320 64 43
2.5x1 1900 5270 63 36
8 4762 74 108 15 90 41 82 15 9 14 85 PT1/8"
2.5x2 3450 10540 83 70
3.5x1 2540 7380 68 50
1.5x2 3370 8335 81 45
2.5x1 2880 6950 71 35
10 6.35 82 124 18 102 47 94 20 11 175 11 PT1/8"
2.5x2 5220 13900 103 74
3.5x1 3840 9730 81 52
2.5x1 2880 6950 77 38
12 6.35 2.5x2 5220 13900 86 112 128 18 106 48 96 20 11 175 11 PT1/8" 74
3.5x1 3840 9730 91 52
2.5x2 5480 15700 101 81
10 6.35 88 132 18 110 50 100 20 11 175 11 PT1/8"
2.5x3 7760 23550 131 119
45 2.5x1 3550 8950 84 43
12 7.144 2.5x2 6440 17900 90 112 132 18 110 50 100 20 11 175 11 PT1/8" 82
2.5x3 9120 26850 148 121

78 | External Ball Circulation Nuts
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UNIT:mm
w
SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE STIFFNESS E
TURNS Dynamic Static =
O.D. LEAD DIA circuit X row (1x10° REV.) Dg6 L A T w G H S X Y VA Q Jegfuum g
Ca Co e
1.5x2 1410 5305 50 49 .
1.5x3 2000 7960 60 72
5 3.175 80 114 15 96 43 86 15 9 14 85 PT1/8"
2.5x2 2190 8840 60 80
3.5x1 1610 6190 50 57
1.5x2 1920 6600 60 50
2.5x2 2980 11000 67 82
6 3.969 84 118 15 100 45 90 15 9 14 85 PT1/8"
2.5x3 4220 16500 85 121
3.5x1 2190 7700 60 58
1.5x2 2515 7810 68 52
2.5x2 3900 13020 86 85
8 4.762 87 128 18 107 49 98 20 11 175 11 PT1/8"
2.5x3 5520 19530 109 125
3.5x1 2870 9110 71 60
1.5x2 3725 10450 81 54
2.5x1 3190 8710 71 45
10 6.35 2.5x2 5790 17420 93 101 135 18 113 51 102 20 11 175 11 PT1/8" 88
2.5x3 8200 26130 131 130
3.5x1 4260 12190 81 63
2.5x1 3700 10050 88 46
12 7.144 100 146 22 122 55 110 20 14 20 13 PT1/8"
2.5x2 6710 20100 116 89
2.5x2 6005 19540 101 95
10 6.35 102 144 18 122 54 108 20 11 175 11 PT1/8"
2.5x3 8510 29310 131 140
2.5x1 3510 11200 75 55
10 6.35 2.5x2 6370 22400 108 105 154 22 130 58 116 20 14 20 13 PT1/8" 106
2.5x3 9020 33600 135 156
2.5x1 4770 13780 88 59
12 7.938 2.5x2 8650 27560 115 124 161 22 137 61 122 20 14 20 13 PT1/8" 113
2.5x3 12250 41340 160 167
2.5x2 7130 28500 105 129
10 6.35 130 176 22 152 66 132 20 14 20 13 PT1/8"
2.5x3 10100 42750 134 190
2.5x2 9710 35560 124 137
12 7.938 136 182 22 158 68 136 20 14 20 13 PT1/8"
2.5x3 13760 53340 160 202
2.5x2 16450 59280 160 170
16 9.525 143 204 28 172 77 154 30 18 26 17.5 PT1/8"
2.5x3 23300 88920 208 250
\/ allscrews
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UNIT:mm UNIT:mm
(%] wv
% SCREW SIZE saLL [EFFECTIVE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OILHOLE| SCREW SIZE BaLL |EFFECTIVE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OLHOLE| e B
= TURNS Dynamic Static TURNS Dynamic Static S
S 0OD. LEAD| DA | row |(1X10°REV) Dg6 L | A T W G HI|S|Xx Y z| q |F"efum OD. LEAD| DIA- | o ow |(1X10°REV) Dg6 L| A T W G H | S| X Y z| q |k §
e Ca Co Ca Co e
s 1.5X2 490 1010 81 36 1.5x2 600 1630 75 51 s
4 2381  25XI 430 850 34 70 57 11 45 17 34 15 55 95 55 M6XIP 30 2.5x1 510 1355 67 43
4 2381 46 69 11 57 26 52 15 55 95 55 M6x1P
3.5X1 560 1180 78 42 2.5x2 930 2710 91 84
1.5x2 805 1525 89 39 3.5x1 680 1900 75 59
2.5x1 690 1270 77 33 1.5x2 1065 2575 80 57
5 3175 40 63 11 51 20 40 15 55 95 55 M6XIP
2.5x2 1250 2540 105 63 2.5x1 910 2150 77 48
5 3175 50 73 11 61 28 56 15 55 95 55 M6xIP
3.5x1 920 1780 87 45 2.5x2 1650 4300 105 92
1.5x2 805 1525 100 39 3.5x1 1210 3010 86 65
6 3175  2.5x1 690 1270 40 80 63 11 51 20 40 15 55 95 55 M6XIP 33 1.5x2 1420 3215 91 58
3.5x1 920 1780 100 45 2.5x1 1210 2680 82 49
6  3.969 53 76 11 64 29 58 15 55 95 55 M6xIP
1.5x2 530 1270 75 42 2.5x2 2190 5360 116 94
2.5x1 480 1060 67 36 3.5x1 1610 3750 93 67
4 2381 40 63 11 51 24 48 15 55 95 55 M6XIP
2.5x2 820 2120 89 69 1.5x2 1820 3840 111 60
3.5x1 600 1480 75 49 8 4762  2.5xI 1560 32000 58 95 85 13 71 32 64 15 66 11 65 M6xIP 50
1.5x2 965 2070 80 47 3.5x1 2080 4480 111 69
2.5x1 830 1730 76 40 1.5x2 1820 3840 134 60
5 3175 a4 67 11 55 26 52 15 55 95 55 M6XIP
2.5x1 1510 3460 105 77 10 4762  2.5x1 1560 3200 58 117 8 15 71 32 64 15 66 11 65 M6xIP 50
3.5x1 1110 2420 80 55 3.5x1 2080 4480 138 69
1.5x2 1285 2545 97 49 1.5x2 1110 2960 86 62
6 3969  2.5x1 1100 2120 48 82 71 11 59 27 54 15 55 95 55 M6XIP 41 2.5x1 950 2470 78 52
5 3175 55 8 12 69 31 62 15 66 11 65 M8x1P
3.5x1 1470 2970 93 45 2.5x2 1720 4940 106 101
1.5x2 1285 2545 108 49 3.5x1 1270 3460 86 72
8 3969  2.5x2 1100 2120 48 102 75 13 61 28 56 15 66 11 65 M6XIP 41 1.5x2 1480 3605 98 63
3.5x1 1470 2970 110 56 2.5x1 1270 3000 89 53
6 3.969 55 83 12 69 31 62 15 66 11 65 M8x1P
2.5x2 2300 6000 117 103
3.5x1 1690 4200 94 73
1.5x2 1935 4325 113 66
8 4762  2.5xI 1650 3600 60 97 93 15 76 36 72 15 9 14 85 M8xIP 55
3.5x1 2200 5040 113 76
1.5x2 1935 4325 134 66
10 4762  2.5x1 1635 3600 60 117 93 15 76 36 72 15 9 14 85 M8xIP 55
3.5x1 2200 5040 138 76
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Q(oil hole) Q(oil hole) Q(oil hole) T.S
° S
% o # >T%E
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\& }]: 11 #
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UNIT:mm
(%]
E SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= TURNS Dynamic Static
g. OD. LEAD DIA. circuit x row | x10°REV) Dg6 L A T w G H S X Y z Q egf/pm
e Ca Co
. 2.5x1 565 1750 68 52
4 2.381 54 81 12 67 32 64 15 66 11 6.5 M6x1P
2.5x1 1020 3500 90 101
1.5x2 1180 3410 82 69
2.5x1 1010 2840 78 58
5 3.175 2.5x2 1830 5680 58 105 85 12 71 32 64 15 66 11 6.5 M8x1P 112
2.5x3 2590 8520 136 164
3.5x1 1350 3980 82 80
1.5x2 1560 4135 100 70
2.5x1 1330 3450 87 59
6 3.969 62 88 12 75 34 68 15 66 11 65 MS8xI1P
2.5x2 2410 6900 123 114
3.5x1 1770 4830 100 81
1.5x2 2010 5010 113 76
2.5x1 1720 4180 106 64
8 4.762 66 98 15 82 38 76 15 9 14 85 M8x1P
2.5x2 3120 8360 152 123
3.5x1 2300 5850 113 88
1.5x2 3000 6530 138 76
2.5x1 2570 5440 118 64
10 6.35 74 108 15 90 41 82 15 9 14 85 M8x1P
2.5x2 4660 10880 177 123
3.5x1 3430 7620 148 88
1.5x2 3000 6530 160 76
2.5x1 2570 5440 137 64
12 6.35 74 108 18 90 41 82 15 9 14 8.5 MS8x1P
2.5x2 4660 10880 208 124
3.5x1 3430 7620 160 88
1.5x2 1240 3850 91 75
2.5x2 1920 6420 110 123
5 3.175 65 98 15 82 38 76 15 9 14 8.5 MS8x1P
2.5x3 2720 9630 139 181
3.5x1 1410 4490 90 87
2.5x2 2600 7900 123 126
6 3.969 65 98 15 82 38 76 15 9 14 85 M8x1P
2.5x3 3680 11850 159 187
8 4.762 2.5x2 3265 9450 70 153 114 18 92 46 92 20 11 175 11 M8x1P 129
1.5x2 3180 7410 141 83
2.5x1 2720 6180 131 70
10 6.35 75 118 18 98 45 90 15 11 175 11 M8x1P
2.5x2 4930 12360 180 136
3.5x1 3630 8650 151 96
2.5x1 2720 6180 137 70
12 6.35 2.5x2 4930 12360 75 208 118 18 98 45 90 15 11 175 11 M8x1P 136
3.5x1 3630 8650 161 97

External Ball Circulation Nuts

Q(oil hole) Q(oil hole) Qoil hole) TS
5 z
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% D /2 /) /) /) B
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(,ngG (/)DJO,Z ¢D-02
UNIT:mm
wv
SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS E
TURNS Dynamlc Static =]
OD. LEAD DIA circuit X row (1x10° REV.) Dg6 L A T W G H S X Y VA Q kgflpm g
Ca Co e
1.5x2 1280 4275 88 82 .
2.5x1 1090 3560 84 69
5 3.175 2.5x2 1980 7120 67 108 101 15 83 39 78 15 9 14 85 M8x1P 133
2.5x3 2800 10680 139 196
3.5x1 1450 4980 88 95
1.5x1 1750 5300 103 85
2.5x1 1500 4420 920 71
6 3.969 2.5x2 2720 8840 70 123 104 15 86 40 80 15 9 14 85 PT1/8" 138
2.5x3 3850 13260 159 202
3.5x1 2000 6190 103 98
1.5x2 2220 6320 124 86
2.5x1 1900 5270 108 73
8 4.762 74 108 15 90 41 82 15 9 14 85 PT1/8"
2.5x2 3450 10540 152 141
3.5x1 2540 7380 125 100
1.5x2 3370 8335 141 91
2.5x1 2880 6950 131 71
10 6.35 82 124 18 102 47 94 20 11 175 11 PT1/8"
2.5x2 5220 13900 180 148
3.5x1 3840 9730 151 105
2.5x1 2880 6950 137 76
12 6.35 2.5x2 5220 13900 8 208 128 18 106 48 96 20 11 175 11 PT1/8" 148
3.5x1 3840 9730 161 105
2.5x2 2850 9870 123 151
6 3.969 80 114 15 96 48 96 15 9 14 85 PT1/8"
2.5x3 4035 14800 159 222
2.5x2 3650 11780 158 155
8 4762 85 127 18 105 52 104 20 11 175 11 PT1/8"
2.5x3 5175 17670 206 228
2.5x2 5480 15700 180 163
10 6.35 88 132 18 110 50 100 20 11 175 11 PT1/8"
2.5x3 7760 23550 243 239
2.5x1 3550 8950 140 85
12 7.144 920 132 18 110 50 100 20 11 175 11 PT1/8"
2.5x2 6440 17900 210 165
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Q(oil hole) Q(oil hole) Q(oil hole) TS
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UNIT:mm
wv
E SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= TURNS Dynamic Static
5 oD, Leap| DA | . l(xT0REV) Dg6 L | A T W G H|S| X Yy z| q |k
g' Ca Co
. 1.5x2 1410 5305 108 98
1.5x3 2000 7960 128 144
5 3175 80 114 15 96 43 8 15 9 14 85 PT1/8"
2.5x2 2190 8840 113 159
3.5x1 1610 6190 108 114
1.5x2 1920 6600 111 101
2.5x2 2980 11000 123 164
6 3.969 84 118 15 100 45 90 15 9 14 85 PT1/8"
2.5x3 4220 16500 159 242
3.5x1 2190 7700 107 117
1.5x2 2515 7810 127 104
50 2.5x2 3900 13020 156 170
8 4762 87 128 18 107 49 98 20 11 175 11 PT1/8"
2.5x3 5520 19530 208 250
3.5x1 2870 9110 127 121
1.5x2 3725 10450 151 108
2.5x1 3190 8710 132 91
10 635  25x2 5790 17420 93 180 135 18 113 51 102 20 11 175 11 PT1/8" 177
2.5x3 8200 26130 243 261
3.5x1 4260 12190 151 126
2.5x1 3700 10050 140 92
12 7.144 100 146 18 122 55 110 20 14 20 13 PT1/8"
2.5x2 6710 20100 210 179
2.5x2 6005 19540 181 191
S5 10 635 102 144 18 122 54 108 20 11 175 11 PT1/8"
2.5x3 8510 29310 243 281
2.5x1 3510 11200 136 110
10 635  2.5x2 6370 22400 108 189 154 22 130 58 116 20 14 20 13 PT1/8" 213
2.5x3 9020 33600 249 313
63 2.5x1 4760 13820 144 112
12 7938 115 161 22 137 61 122 20 14 20 13 PT1/8"
2.5x2 8630 27640 214 218
2.5x1 8050 23100 200 144
16 9.525 122 178 28 150 69 138 20 18 26 175 PT1/8"
2.5x2 14600 46200 296 280
2.5x2 7130 28500 189 258
10 635 130 176 22 152 66 132 20 14 20 13 PT1/8"
2.5x3 10100 42750 249 380
2.5x2 9710 35560 220 265
) 12 7938 136 182 22 158 68 136 20 14 20 13 PT1/8"
2.5x3 13760 53340 292 391
2.5x2 16450 59280 290 339
16 9.525 143 204 28 172 77 154 30 18 26 175 PT1/8"
2.5x3 23300 88920 386 500

84 | External Ball Circulation Nuts
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UNIT:mm
SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE | STIFFNESS %’:
I o
DIA TURNS Dynamic Static =
O.D. LEAD | circuit xrow |(1X10°REV) Dg6 L | A T W|S|X Y Z u \Y Q kgf/um E
Ca Co g'
4 2381 2.5x1 410 750 40 14 s
25 45 10 35 10 55 95 55 19 21 M6x1P
5 3.175 2.5x1 675 1145 42 15
4 2381 2.5x1 420 800 40 14
28.5 48 10 38 10 55 95 55 17 22 M6x1P
5 3.175 2.5x1 680 1210 42 15
1.5x2 805 1525 50 19
2.5x1 690 1270 45 16
5 3.175 31 54 12 41 15 55 95 55 20 23 M6x1P
2.5x2 1250 2540 60 31
3.5x1 920 1780 50 22
1.5x2 965 2070 50 15 24
2.5x1 830 1730 45 10 20
5 3.175 35 58 12 46 55 95 55 22 27 M6x1P
2.5x2 1510 3460 60 15 39
3.5x1 1110 2420 50 15 26
1.5x2 1285 2545 66 15 24
6  3.969 2.5x1 1100 2120 36 48 60 12 47 10 55 95 55 27 28 M6x1P 20
3.5x1 1470 2970 66 15 28
1.5x2 1420 3215 65 29
2.5x1 1210 2680 50 24
6 3.969 42 68 12 55 15 55 95 55 28 33 M6x1P
2.5x2 2190 5360 68 47
3.5x1 1610 3750 65 34
1.5x2 1820 3840 75 30
10 4.762 2.5x1 1560 3200 45 65 72 16 58 15 66 11 6.5 29 34 M6x1P 25
3.5x1 2080 4480 75 35
1.5x2 1110 2960 50 31
2.5x1 950 2470 45 26
5 3.175 44 70 12 56 15 66 11 6.5 28 34 M6x1P
2.5x2 1720 4940 60 50
3.5x1 1270 3460 50 36
1.5x2 1480 3605 55 32
2.5x1 1270 3000 50 26
6  3.969 44 70 12 56 15 66 11 6.5 28 36 M6x1P
2.5x2 2300 6000 68 51
3.5x1 4200 4200 55 37
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Q(oil hole) T.S Q(oil hole) T._S
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UNIT:mm UNIT:mm
,‘:’: SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE |STIFFNESS SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE | STIFFNESS -§
la) — o
= DIA TURNS Dynamic Static DIA TURNS Dynamic Static =
2 O.D. LEAD " | dircuitxrow |(1X10°REV) Dg6 L |A T W|S | X Y Z U Y Q kgf/um O.D. LEAD " | cireuitxrow |(1X10°REV.) Dg6 L | A T W| S | X Y Z u \Y Q kgf/pm 2
e Ca Co Ca Co e
s 1.5x2 1180 3410 50 34 1.5x2 1280 4270 55 41 s
2.5x1 1010 2840 45 29 2.5x1 1090 3560 50 34
5 3.175 2.5x2 1830 5680 50 60 76 12 63 15 66 11 6.5 30 38 M6x1P 56 5 3.175 2.5x2 1980 7120 58 65 92 16 72 15 9 14 85 34 46 M8x1P 66
2.5x3 2590 8520 75 82 2.5x3 2800 10680 80 98
3.5x1 1350 3980 50 40 3.5x1 1450 4980 55 47
1.5x2 1560 4135 55 35 1.5x2 1750 5300 60 42
2.5x1 1330 3450 50 29 2.5x1 1500 4420 54 35
6  3.969 52 78 12 65 15 66 11 6.5 32 39 Mé6x1P
2.5x2 2410 6900 68 57 6 3.969 2.5x2 2720 8840 60 72 94 16 76 15 9 14 85 36 47 PT1/8" 69
32 3.5x1 1770 4830 55 40 2.5x3 3850 13260 90 101
1.5x2 2010 5010 70 36 3.5x1 2000 6190 60 49
2.5x1 1720 4180 62 30 1.5x2 2220 6320 70 43
8 4.762 54 8 16 70 15 9 14 85 33 40 M6x1P
2.5x2 3120 8360 86 59 2.5x1 1900 5270 62 36
8 4762 62 9% 16 78 15 9 14 85 38 48 PT1/8"
3.5x1 2300 5850 70 42 2.5x2 3450 10540 86 70
1.5x2 3000 6530 78 38 3.5x1 2540 7380 70 50
2.5x1 2570 5440 68 32 1.5x2 3370 8335 82 45
10 6.35 57 91 16 73 15 9 14 85 37 44 M8x1P
2.5x2 4660 10880 98 61 2.5x1 2880 6950 72 35
10 6.35 65 106 18 8 20 11 175 11 42 52 PT1/8"
3.5x1 3430 7620 78 44 2.5x2 5220 13900 102 74
2.5x1 1430 3950 50 33 3.5x1 3840 9730 82 52
6 3.969 55 82 12 68 15 6.6 11 65 32 42 Méx1P
2.5x2 2600 7900 68 63 2.5x1 3020 7850 74 42
10 6.35 70 112 18 90 20 11 175 11 48 58 PT1/8"
36 1.5x2 3180 7410 82 41 2.5x2 5480 15700 104 81
2.5x1 2720 6180 72 35 2.5x1 3550 8950 87 43
10 6.35 104 18 82 20 11 175 11 40 49 Méx1P 12 7.144 74 122 18 97 20 14 20 13 49 60 PT1/8"
2.5x2 4930 12360 102 68 2.5x2 6440 17900 123 82
3.5x1 3630 8650 82 48
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UNIT:mm UNIT:mm
'§ SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE | STIFFNESS SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD (kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE | STIFFNESS }'Li,:
0. — o,
= DIA TURNS Dynﬁamic Static DIA TURNS Dynamic Static =
% O.D. LEAD | ircuitscrow | (1X10° REV) Dg6 L |A T W|[S|X Y Z U v Q | kgf/um O.D. LEAD | ircuitrow | (1X10°REV) Dg6 L |A T W|S|X Y z| U \Y; Q |kgf/fum =
S Ca Co Ca Co gl
< 1.5x2 1410 5305 63 49 1.5x2 805 1525 920 39 .
5 3.175 1.5x3 2000 7960 70 73 104 16 86 15 9 14 85 40 56 PT1/8" 72 2.5x1 690 1270 80 33
5 3.175 31 54 12 41 15 55 95 55 20 23 Méx1P
3.5x1 1610 6190 63 57 2.5x2 1250 2540 110 63
2.5x2 2980 11000 75 82 3.5x1 920 1780 20 45
6 3.969 72 106 16 88 15 9 14 8.5 43 57 PT1/8"
2.5x3 4220 16500 93 121 1.5x2 965 2070 20 15 47
2.5x2 3900 13020 88 85 2.5x1 830 1730 80 10 40
8 4.762 75 116 18 95 20 11 175 11 45 59 PT1/8" 5 3.175 35 58 12 46 55 95 55 22 27 Méx1P
50 2.5x3 5520 19530 112 125 2.5x2 1510 3460 110 15 77
1.5x2 3725 10450 84 54 3.5x1 1110 2420 90 15 55
2.5x1 3190 8710 74 45 1.5x2 1285 2545 104 15 49
10 6.35 2.5x2 5790 17420 78 104 119 18 98 20 11 175 11 48 62 PT1/8" 88 6 3.969 2.5x1 1100 2120 36 92 60 12 47 10 55 95 55 27 28 M6x1P 41
2.5x3 8200 26130 134 130 3.5x1 1470 2970 104 15 56
3.5x1 4260 12190 84 63 1.5x2 1065 2575 920 57
2.5x1 3700 10050 87 46 2.5x1 910 2150 80 48
12 7.144 82 128 22 105 20 14 20 13 52 64 PT1/8" 5 3.175 40 64 12 52 15 55 95 55 26 31 Méx1P
2.5x2 6710 20100 123 89 2.5x2 1650 4300 110 92
2.5x2 6005 19540 100 95 3.5x1 1210 3010 920 65
55 10 6.35 84 125 18 103 20 11 175 11 54 68 PT1/8"
2.5x3 8150 29310 130 140 1.5x2 1420 3215 104 58
2.5x1 3510 11200 77 55 2.5x1 1210 2680 92 49
6 3.969 42 68 12 55 15 55 95 55 28 33 Méx1P
10 6.35 2.5x2 6370 22400 90 107 132 20 110 20 11 175 11 53 74 PT1/8" 106 2.5x2 2190 5360 128 94
2.5x3 9020 33600 137 156 3.5x1 1610 3750 104 67
63 2.5x1 4770 13780 88 59 1.5x2 1820 3840 136 60
12 7.938 2.5x2 8650 27560 94 124 142 22 117 20 14 20 13 57 76 PT1/8" 113 10 4.762 2.5x1 1560 3200 45 122 72 16 58 15 6.6 11 6.5 29 34 Méx1P 50
2.5x3 12250 41340 160 167 3.5x1 2080 4480 136 69
2.5x1 8050 23100 105 72 1.5x2 1110 2960 90 62
16 9.525 100 150 22 123 20 14 20 13 62 78 PT1/8"
2.5x2 14600 46200 153 140 2.5x1 950 2470 80 52
5 3.175 44 70 12 56 15 66 11 6.5 28 34 M6x1P
2.5x2 7130 28500 109 129 2.5x2 1720 4940 110 101
10 6.35 115 163 22 137 20 14 20 13 64 91 PT1/8"
2.5x3 10100 42750 139 190 3.5x1 1270 3460 90 72
2.5x2 9710 35560 125 137 1.5x2 1480 3605 110 63
) 12 7.938 120 169 22 143 25 14 20 13 67 93  PT1/8"
2.5x3 13760 53340 159 202 2.5x1 1270 3000 98 53
6 3.969 44 70 12 56 15 66 11 6.5 28 36 Méx1P
2.5x2 16450 59280 156 170 2.5x2 2300 6000 134 103
16 9.525 125 190 28 154 25 18 26 175 70 94 PT1/8"
2.5x3 23300 88920 204 250 3.5x1 1690 4200 110 73
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UNIT:mm UNIT:mm
,‘:’: SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE | OIL HOLE | STIFFNESS SCREW SIZE BALL EFFECTIVE | BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT RETURNTUBE |OIL HOLE | STIFFNESS -§
la) I—— o
= DIA TURNS Dynamic Static DIA TURNS Dynamic Static =
9 O.D. LEAD | cireuitxrow |(1X10°REV.) Dg6 L |A T W|S | X Y Z u \Y Q kgf/um O.D. LEAD | circuitxrow |(1X10°REV) Dg6 L |A T W|S | X Y Z u \Y Q kgf/um 2
g' Ca Co Ca Co g'
s 1.5x2 1180 3410 90 69 1.5x2 1280 4275 94 82 s
2.5x1 1010 2840 80 58 2.5x1 1090 3560 84 69
5 3175 2.5x2 1830 5680 50 110 76 12 63 15 66 11 6.5 30 38 M6x1P 112 5 3175 2.5x2 1980 7120 58 114 92 16 72 15 9 14 85 34 46 PT1/8" 133
2.5x3 2590 8520 140 164 2.5x3 2800 10680 144 196
3.5x1 1350 3980 90 80 3.5x1 1450 4980 94 95
1.5x2 1560 4135 104 70 1.5x2 1750 5300 108 85
2.5x1 1330 3450 92 59 2.5x1 1500 4420 96 71
6  3.969 52 78 12 65 15 66 11 6.5 32 39 M6x1P
2.5x2 2410 6900 128 114 6 3.969 2.5x2 2720 8840 60 132 94 16 76 15 9 14 85 36 47 PT1/8" 138
3.5x1 1770 4830 104 81 2.5x3 3850 13260 168 202
1.5x2 2010 5010 126 73 3.5x1 2000 6190 108 98
2.5x1 1720 4180 110 61 1.5x2 2220 6320 126 86
8 4762 54 8 16 70 15 9 14 85 33 40 M6x1P
2.5x2 3120 8360 158 118 2.5x1 1900 5270 110 73
8 4762 62 9% 16 78 15 9 14 85 38 48 PT1/8"
3.5x1 2300 5850 126 84 2.5x2 3450 10540 158 141
1.5x2 3000 6530 142 76 3.5x1 2540 7380 126 100
2.5x1 2570 5440 122 64 1.5x2 3370 8335 152 91
10 6.35 57 91 16 | 731 L 15 || 9 14 85 37 44 M8x1P
2.5x2 4660 10880 182 123 2.5x1 2880 6950 132 71
10 6.35 65 106 18 8 20 11 175 11 42 52 PT1/8"
2.5x1 3430 7620 142 88 2.5x2 5220 13900 192 148
2.5x1 1430 3950 92 65 3.5x1 3840 9730 152 105
6  3.969 55 82 12 68 15 66 11 6.5 32 42 M6x1P
2.5x2 2600 7900 128 126 2.5x1 3020 7850 134 84
10 6.35 70 112 18 90 20 11 175 11 48 58 PT1/8"
1.5x2 3180 7410 144 83 2.5x2 5480 15700 194 163
2.5x1 2720 6180 124 70 2.5x1 3550 8950 158 85
10 6.35 62 104 18 82 20 11 175 11 40 49 Méx1P 12 7.144 74 122 18 97 20 14 20 13 49 60 PT1/8"
2.5x2 4930 12360 184 136 2.5x2 6440 17900 230 165
3.5x1 3630 8650 144 90
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UNIT:mm UNIT:mm
,1}’: SCREW SIZE gaLL |EFFECTIVE BASIC RATELOAD(kgf) | NUT FLANGE | FIT BOLT RETURNTUBE |OIL HOLE | STIFFNESS SCREW SIZE paLL |EFFECTIVE BASIC RATE LOAD(kgf) | NUT FLANGE FIT BOLT OILHOLE| '§
[a] _ _ o,
= DIA TURNS | Dynamic Static DIA TURNS Dynamic Static ke =
% OD. LEAD | reuit x row |(1XT0°REV) Dg6 L |A T W|S| X Y Z| U v Q |kgf/um O.D. LEAD | cireuit x row |(1X10° REV) Dg6 L | A T W G H|S|X Y Z Q guim g
e Ca Co Ca Co e
2 1.5x2 1410 5305 107 98 2.5x1x(2) 450 1060 50 32 .
4 2381 40 635 11 51 21 42 10 55 95 55 M6xIP
5 3175 1.5x3 2000 7960 70 127 104 16 86 15 9 14 85 40 56 PT1/8" 144 3.5x1x(2) 600 1480 60 49
3.5x1 1610 6190 107 114 2.5x1x(2) 830 1730 56 40
5 3.175 44 67 11 55 26 52 15 55 95 55 M6xIP
2.5x2 2980 11000 134 164 35x1x(2) 1110 2420 65 55
6 3.969 72 106 16 88 15 9 14 85 43 57  PT1/8"
2.5x3 4220 16500 170 242 6 3.969 25x1x(2) 1100 2120 48 67 71 11 59 27 54 15 55 95 55 Mé6xIP 41
2.5x2 3900 13020 160 170 3.969 2.5xIx(2) 1100 2120 48 78 75 13 61 27 54 15 66 11 65 MéxIP 41
8 4762 75 116 18 95 20 11 175 11 45 59  PT1/8"
2.5x3 5520 19530 208 250 2.5x1x(2) 510 1355 50 43
50 4 2381 46 69 11 57 26 52 15 55 95 55 M6xIP
1.5x2 3725 10450 154 119 2.5x2x(2) 930 2710 74 84
2.5x1 3190 8710 134 91 2.5x1x(2) 910 2150 55 48
5 3175 50 73 11 61 28 56 15 55 95 55 M6xIP
10 635  25x2 5790 17420 78 194 119 18 98 20 11 175 11 48 62  PT1/8" 177 25x2x(2) 1650 4300 85 92
2.5x3 8200 26130 254 261 25x1x(2) 1210 2680 62 49
6 3.969 53 76 11 64 29 58 15 55 95 55 M6xIP
3.5x1 4260 12190 154 126 25x2x(2) 2190 5360 98 94
2.5x1 3700 10050 160 92 4762 25x1x(2) 1560 32000 58 77 85 13 71 32 64 15 66 11 65 M6xIP 50
12 7.144 82 128 22 105 20 14 20 13 52 64  PT1/8"
2.5x2 6710 20100 232 179 10 4762 25x1x(2) 1560 32000 58 100 8 15 71 32 64 15 66 11 65 M6xIP 50
2.5x2 6005 19540 194 191 2.5x1x(2) 950 2470 56 52
S 10 635 84 125 18 103 20 11 175 11 54 68  PT1/8" 5 3.175 55 8 12 69 31 62 15 6.6 11 65 M8xIP
2.5x3 8510 29310 254 281 25x2x(2) 1720 4940 86 101
2.5x1 3510 11200 136 110 25x1x(2) 1270 3000 63 53
. 6 3.969 55 8 12 69 31 62 15 66 11 65 M8xIP
10 635  25x2 6370 22400 90 196 132 20 110 20 11 175 11 53 74 PT1/8" 213 25x2x(2) 2300 6000 100 103
2.5x3 9020 33600 256 313 10 4762 15x1x(2) 1045 21200 60 74 93 15 76 36 72 15 9 14 85 MsxIP 34
2.5x1 4760 13820 160 112 2.5x1x(2) 565 1750 50 52
63 . 4 2381 54 81 12 67 32 64 15 66 11 65 M6xIP
12 7.938 2.5x2 8630 27640 94 232 142 22 117 20 14 20 13 57 76 PT1/8" 218 25x2x(2) 1020 3500 76 101
2.5%3 12250 41340 304 322 25x1x(2) 1010 2840 57 58
5 3175 58 8 12 71 32 64 15 66 11 65 M8XIP
2.5x1 8050 23100 200 . 144 25x2x(2) 1830 5680 87 112
16 9.528 100 150 22 123 20 14 20 13 62 78  PT1/8
2.5x2 14600 46200 296 280 25x1x(2) 1330 3450 63 59
6 3.969 62 8 12 75 34 68 15 66 11 65 M8XIP
2.5x2 7130 28500 200 258 25x2x(2) 2410 6900 99 114
10 635 115 163 22 137 20 14 20 13 64 91  PT1/8"
2.5x3 10100 42750 260 380 1.5x1x(2) 1110 2510 64 37
8 4762 66 100 15 82 38 76 15 9 14 85 MB8xIP
2.5x2 9710 35560 232 . 265 25x1x(2) 1720 4180 80 61
0 12 7.938 120 169 22 143 25 14 20 13 67 93  PT1/8
2.5x3 13760 53340 302 391 1.5x1x(2) 1660 3260 78 39
10 635 74 108 15 90 41 82 15 9 14 85 M6xIP
2.5x2 16450 59280 302 339
16 9525 125 190 28 154 25 18 26 175 70 94  PT1/8" 25x1x@2) 2570 5440 7 64
2.5x3 23300 88920 398 500 15x1x(2) 1660 3260 88 39
12 635 74 108 18 90 41 82 15 9 14 85 MB8xIP
25x1x(2) 2570 5440 110 64
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FOWC

Q(oil hole)

Q(oil hole)

ké

Q(oil hole)

N

o

=5

il

-
> [T
T

¢Dg6 |¢D
UNIT:mm
(%]
E SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= TURNS Dynamic Static
§, oD. LEap| DIA. circuit x row |(1X10° REV) Dg6 L | A T W G H|S|X Y zZ Q kgf/um
e Ca Co
. 2.5x1x(2) 1060 3210 60 64
5 3.175 65 98 15 82 38 76 15 9 14 85 MS8xI1P
2.5x2x(2) 1920 6420 90 123
2.5x1x(2) 1430 3950 66 65
36 6 3.969 65 98 15 82 38 76 15 9 14 85 MS8x1P
2.5x2x(2) 2600 7900 102 126
1.5x1x(2) 1750 3710 81 43
10 6.35 75 118 18 98 45 90 15 11 175 11 M8x1P
2.5x1x(2) 2720 6180 103 70
2.5x1x(2) 1090 3560 60 69
5 3.175 67 101 15 83 39 78 15 9 14 85 MS8x1P
2.5x2x(2) 1980 7120 90 133
2.5x1x(2) 1500 4420 66 71
6 3.969 70 104 15 86 40 80 15 9 14 85 PT1/8"
2.5x2x(2) 2720 8840 102 138
2.5x1x(2) 1900 5270 83 73
40 8 4.762 74 108 15 90 41 82 15 9 14 85 PT1/8"
2.5x2x(2) 3450 10540 131 141
1.5x1x(2) 1860 4710 81 47
10 6.35 2.5x1x(2) 2880 6950 82 103 124 18 102 47 94 20 11 175 11 PT1/8" 76
3.5x1x(2) 3850 9730 121 105
12 6.35  2.5x1x(2) 2880 6950 8 112 128 18 106 48 9 20 11 175 11 PT1/8" 76
45 10 6.35  2.5x1x(2) 3020 7850 88 101 132 18 110 50 100 20 11 175 11 PT1/8" 84
12 7.144  2.5x1x(2) 3550 8950 90 112 132 18 110 50 100 20 11 175 11 PT1/8" 85
5 3.175 2.5x1x(2) 1210 4420 80 60 114 15 96 43 86 15 14 85 PT1/8" 83
6 3.969 2.5x2x(2) 2980 11000 8 103 118 15 100 45 90 15 14 85 PT1/8" 164
8 4,762  2.5x2x(2) 3900 13020 87 134 129 18 107 49 98 20 11 175 11 PT1/8" 170
Y0 2.5x1x(2) 3190 8710 101 91
10 6.35  2.5x2x(2) 5790 17420 93 161 135 18 113 51 102 20 11 175 11 PT1/8" 177
3.5x1x(2) 4260 12190 121 126
12 7.144  2.5x1x(2) 3700 10050 100 116 146 22 122 55 110 20 14 20 13 PT1/8" 92
2.5x1x(2) 3310 9770 101 98
55 10 6.35 102 144 18 122 54 108 20 11 175 11 PT1/8"
2.5x2x(2) 6005 19540 161 191
2.5x1x(2) 3510 11200 105 110
10 6.35 108 154 22 130 58 116 20 14 20 13 PT1/8"
63 2.5x2x(2) 6370 22400 165 213
12 7.938 2.5x1x(2) 4770 13780 115 124 161 22 137 61 122 20 14 20 13 PT1/8" 113
94 | External Ball Circulation Nuts
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34 High Lead Ballscrews

High-lead Ballscrews are essential elements and parts for high-speed machine tools of next century.

Features:

It is important for a High-lead Ballscrew to be with characteristics of high rigidity, low noise and thermal

control. PMI's designs and treatments are taken for following:

The DN value can be 130,000 in normal case. For
some special cases, for example in a fixed ends
case, the DN value can be as high as 140,000.
Please contact our engineers for this special
application.

PMI 's High-speed Ballscrews provide 100 m/min
and even higher traverse speed for machine
tools for high performance cutting.

Both the screw and ballnut are surface hardened
to a specific hardness and case depth to
maintain high rigidity and durability.

Multiple thread starts are available to make
more steel balls loaded in the ballnut for higher
rigidity and durability.

Special design of ball circulation tubes offer
smooth ball circulation inside the ballnut. It
also makes safe ball fast running into the tubes
without damaging the tubes.

Accurate ball circle diameter (BCD) through
whole threads for consistent drag torque and
low noise.

)\FA’H('“PM,I gzllsecrraelvésa(alog 95
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Q(oil hole) Q(oil hole) Q(oil hole) T._S - Q(oil hole) Q(oil hole) Q(oil hole) T._S L
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| , B
—im O i
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UNIT:mm UNIT:mm
?:; SCREWSIZE|  ~|EFFECTIVE| BASICRATELOAD(g) | NUT FLANGE FIT BOLT OLLHOLE| SCREWSIZE| = |EFFECTIVE| BASICRATELOAD(g) | NUT FLANGE FIT BOLT OLHOLE| T:;
2 o.D. Leap| DIA. drTctJ:X'\iW aoR) Dg6 L | A T W G H|S|Xx Yy z| q |Fkkn oD. Leap| DIA. cil:?i\l,iw T D6 L|A T W G H|S|x v z| q |kWm 8
° Ca Co Ca Co e
” (72 10 2.381 2.5x1 420 720 30 50 50 10 40 16 32 10 45 8 44 M6xIP 20 o | e 3.5x1 3890 9390 — 84 viel we les | as | eo | s | o liosl o | rees 83 ”

10 390 1210 280 e % 735 13 59 25 50 10 55 95 55 Mexip 25:1 e o 2 =

3.5x1 1580 3230 73 49 51 2990 6920 85 62

20 o — — = i 12 635  3.5x1 3890 93900 75 97 118 18 98 45 90 15 11 175 11 M8xIP 83

16 399 1210 g M6 5o 735 13 59 25 50 10 55 95 55 MexaP . P T 08 —

20 3969  1.5x1 830 1530 46 70 73 13 59 25 50 10 55 95 55 M6xIP 24 2.5x1 2990 6920 N 62

B - — = - 16 635  3.5x1 3890 9390 75 107 118 18 98 45 90 15 11 175 11 M8xIP 83

16 3969 1340 00 Pt ge 76 15 64 32 64 15 66 11 65 MeaP . P T _— -~

25 e 7 6 o . 1.5x1 2050 4450 91 a1

20 4762  25x1 1710 3580 58 94 85 15 71 32 64 15 66 11 65 M6xIP 45 a0 | g | 229 2990 A U s e e e e s | o el o0 | e |

3.5x1 2220 4860 114 61 3.5x1 3890 9390 131 83

e o P - = 5x1 4750 11860 151 104

B e 225 = - 3.5x1 4130 10560 86 9l

16 3060 o Do &2 s 15 75 34 68 15 66 11 65 Meap 10 635 o <050 13aa0 %6 g 128 18 106 49 98 15 11 175 11 PTIE

5 S i e - 2.5x1 3180 7780 86 68

Py D e o = 12 635  3.5x1 4130 10560 86 98 128 18 106 49 98 15 11 175 11 PT1/8" 91

16 635  3.x1 3680 8270 74 108 108 18 90 41 8 15 11 175 11 M8xIP 76 24 5050 LEESIY LY 113

5x1 4490 10450 124 95 224 Skl Y ok o8

32 P e B . - 16 635  3.5x1 4130 10560 86 109 128 18 106 49 98 15 11 175 11 PT1/8" 91

S o v o 55 5x1 5050 13340 125 114

20 3969 1010 a0 62 g 88 15 75 34 68 15 66 11 65 MBaP Y — " . 5 .

i e — (o0 . 16 7.144  3.5x1 4870 11930 86 108 128 18 106 49 98 15 11 175 11 PT1/8" 92

2.5x1 2830 6090 104 57 2. SeEt | 1 124 D

20 635  3.5x1 3680 8270 74 124 108 18 90 41 82 15 11 175 11 M8xIP 76 1.5x1 2180 5000 84 45

24 a0 10450 1 %5 0 63 X 3180 7780 ge 1% 128 18 106 49 98 15 11 175 11 pTig O

3.5x1 4130 10560 124 91

5x1 5050 13340 144 114

40 635  1.5x1 2180 5000 8 130 128 18 106 49 98 15 11 175 11 PT1/8" 46
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FSWE FSWE

Q(oil hole)

Q(oil hole)

Q(oil hole) S Q(oil hole)

Q(oil hole)

Q(oil hole)

30°7 30° 30°~30°

F— [T F— [T

H @Dg6 0002 N
T:; SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS
= op. eap| PA cil:i[\l :)w aaores o |pgs LA T W G H|s|x v z| q |k
e Ca Co

’ 10 635 3 4560 13230 93 8 135 18 113 51 102 20 11 175 11 PT1/8" 108
5x1 5580 16710 95 135

2.5x1 3510 9750 80 81

12 6.35 3.5x1 4560 13230 93 92 135 18 113 51 102 20 11 175 11 PT1/8" 108

5x1 5580 16710 104 135

2.5x1 4080 11260 93 82

12 7.144  3.5x1 5300 15280 100 105 146 25 122 55 110 20 14 20 13 PT1/8" 109

5x1 6480 19300 117 137

2.5x1 3510 9750 94 81

16 6.35 3.5x1 4560 13230 93 110 135 18 113 51 102 20 11 175 11 PT1/8" 108

5x1 5580 16710 126 135

2.5x1 4080 11260 100 82

16 7.144  3.5x1 5300 15280 100 116 146 25 122 55 110 20 14 20 13 PT1/8" 109

5x1 6480 19300 132 137

1.5x1 2790 7240 98 54

20 7.144 2ox 4080 11260 100 e 146 25 122 55 110 20 14 20 13 PT1/8" 82

3.5x1 5300 15280 138 110

5x1 6480 19300 158 137

2.5x1 4750 12090 119 83

20 7.938  3.5x1 6180 16400 105 139 152 25 128 58 116 20 14 20 13 PT1/8" 112

5x1 7550 20720 159 139

50 7.938  1.5x1 3250 7770 105 115 152 25 128 58 116 20 14 20 13 PT1/8" 56

98 | High Lead Ballscrews
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SCREW SIZE BALL EFEECTIVE| BASIC RATE LOAD (kgf) NUT FLANGE FIT BOLT OIL HOLE CTIFFNESS 'r':;
op. Leap| DA cileF,iW axoreny o pgs LA T W G H|s|x Y z| q |kmm 3
Ca Co e
635 X 2030 17020108 % 1sa 22 130 ss 116 20 14 20 13 PTIE o0 ’
5x1 6150 21500 9% 162
2.5x1 3870 12540 84 97
635  3.5x1 5030 17020 108 96 154 22 130 58 116 20 14 20 13 PT1/8" 130
5x1 6150 21500 108 162
2.5x1 4540 14460 90 99
7.144  3.5x1 5900 19620 115 102 161 22 137 61 122 20 14 20 13 PTi/8" 132
5x1 19620 24780 114 229
2.5x1 4540 14460 97 99
7.144  3.5x1 5900 19620 115 113 161 22 137 61 122 20 14 20 13 PT1/8" 132
5x1 19620 24780 129 230
2.5x1 5260 15430 112 100
7938  3.5x1 6840 20940 120 128 180 28 150 72 144 25 18 26 17.5 PT1/8" 134
5x1 8360 26450 144 167
2.5x1 3870 12540 104 97
635  3.5x1 5030 17020 108 124 154 22 130 58 116 20 14 20 13 PT1/8" 130
5x1 6150 21500 144 162
2.5x1 8870 25870 120 128
9525  3.5x1 11530 35110 122 140 182 28 150 72 144 25 18 26 175 PT1/8" 171
5x1 14090 44350 160 213
635 2630 21000 00 P 176 22 152 66 132 20 14 20 13 PTIET 0
5x1 6880 27360 100 189
7038 > 7670 2703036 11 yg 22 158 68 136 20 14 20 13 PTIET O
5x1 9380 34140 113 202
2.5x1 9990 33200 108 155
9525  3.5x1 12990 45050 143 124 204 28 172 77 154 30 18 26 17.5 PT1/8" 207
5x1 15880 56910 140 259
2.5x1 9990 33200 120 155
9525  3.5x1 12990 45050 143 140 204 28 172 77 154 30 18 26 17.5 PT1/8" 208
5x1 15880 56910 160 259
2.5x1 9400 33100 115 175
9525  3.5x1 12220 44920 170 131 243 32 205 91 182 30 22 32 215 PT1/8" 235
5x1 14940 56740 147 294
2.5x1 9400 33100 128 175
9525  3.5x1 12220 44920 170 148 243 32 205 91 182 30 22 32 215 PT1/8" 235
5x1 14940 56740 168 294

N Ball.
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FDWE FDWE

L L
Q(oil hole) Q(oil hole) Q(oil hole) T S Q(oil hole) Q(oil hole) Q(oil hole) T
Z z e z
30°1=> 30° I~ 30° 30°1=> 30°
) o J J >-r:tfll V4 —
I
T -
/ !

i e

T ]

o

H 04/:1_ obgs  |opo2 ﬁ H 94/:[_ oo |opo2 ﬁ
UNIT:mm UNIT:mm

?:; SCREWSIZE|  ~|EFFECTIVE| BASICRATELOAD(g) | NUT FLANGE FIT BOLT  |OILHOLE| SCREWSIZE| = |EFFECTIVE| BASICRATE LOAD(g) | NUT FLANGE FIT|  BOLT  |OLHOLE T:;
5 op. Leap| DIA drTctJ:X'\iW o) bgs L| A T W G H|S|x Y z| q |[km oD. Leap| PIA- cil:?i\iw oaoR) o bgs LA T W G H|s|x v z| q |lm 1
° Ca Co Ca Co e
7 (P20 10 2381 2.5x1 420 720 30 102 50 10 40 16 32 10 45 8 44 Me6xIP 25 o | ges | 2 3890 SR U e e bes e Len | s o Ll o | v |0 7

2.5x1 1210 2380 113 46 2d ECRN o LEL

0 399 iss0 spz0 26 q33 735 13 59 25 50 10 55 95 55 MexiP G w0 | con o 78

20 UENVIRES — = I =1 N O I Y O N D DO BNV = 12 635  3.5x1 3890 9390 75 164 118 18 98 45 90 15 11 175 11 M8xIP 105

2.5x1 1210 2380 160 46 1 CECRN == el

20 3969 1.5 830 1530 46 130 73 13 59 25 50 10 55 95 55 M6xIP 31 2.5x1 E 171 78

NENURE" o w0 e T T T 16 635  3.5x1 3890 9390 75 203 118 18 98 45 90 15 11 175 11 M8xIP 105

2.5x1 1340 3000 158 48 =1 EECRN 235 el

25 1.5x1 1170 2300 154 37 1.5x1 L 164 oL

20 4762  2.5x1 1710 3580 58 194 85 15 71 32 64 15 66 11 65 MéxIP 57 a0 | g | 22N ARl A s em e e s Lo el o | e |7

351 2220 || 4880 234 . 3.5x1 3890 9390 244 105

1.5x1 1010 2480 130 44 o1 cZy | IEEY iz 15}

3.5x1 4130 10560 155 114

| ae zzi: :‘9‘:2 224612 . :Zi o | s | oz | oo lae s laal o as | e :: 0 63 coso 13340 B 1ps 128 18 106 49 98 15 11175 1 TR

o~ 5340 || 6620 226 . 2.5x1 3180 7780 141 85

. 5830 || 600 - - 12 635  3.5x1 4130 10560 86 165 128 18 106 49 98 15 11 175 11 PTI/8" 114

16 635  3.5x1 3680 8270 74 205 108 18 90 41 82 15 11 175 11 M8xIP 96 X1 0By | 1eAe 189 e

5x1 4490 10450 237 119 2224 Skl Y Uk e

32 - e | o - ” 16 635  3.5x1 4130 10560 86 205 128 18 106 49 98 15 11 175 11 PTI/8" 114

20 3969 X 70380 1B e 15 75 34 8 15 66 11 65 MBaP > R = -

3.5x1 1910 5240 173 89 2:5x1 3740 8790 173 o

- 2350, | ee10 o " 16 7144  3.5x1 4870 11930 86 205 128 18 106 49 98 15 11 175 11 PTI/8" 116

2.5x1 2830 6090 204 72 24 sy [ 22 5

20 635  3.5x1 3680 8270 74 244 108 18 90 41 82 15 11 175 11 M8xIP 9 L=l Ak LY Ll e

> Y| 284 120 0 63 180 7780 gs 2% 18 18 106 49 98 15 11 175 11 PTUE o

3.5x1 4130 10560 244 15

5x1 5050 13340 284 143

40 635  1.5x1 2180 5000 86 242 128 18 106 49 98 15 11 175 11 PT1/8" 58

. \/
100 | High Lead Ballscrews WPMI st ., | 101



FDWE FDWE

Q(oil hole) Q(oil hole) Q(oil hole) T s L Q(oil hole) Q(oil hole) Q(oil hole) T S L
omims 4030 VA e o z
301 307 :Tz‘( < 30 }\U 307 >¢*:?j
— it @ s
== e =
i | ) |
H %T @06 |@D03 o092 H J 206  |@D03 o002
UNIT:mm UNIT:mm
'r':; SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE STIFFNESS SCREW SIZE BALL EFFECTIVE| BASIC RATE LOAD(kgf) NUT FLANGE FIT BOLT OIL HOLE STIFFNESS 'r':;
5  op. Leap| DA dl:? XN :,W aory o pgs L|A T W G H|S|x v z| q |kefum oD. Leap| DIA. dl:tR XN :,W waorey o Ipgs L|A T W G H|S| X v z| q |hkm 5
e Ca Co Ca Co e
) 0 63 96013230 oy B uss 4g 113 51102 20 11 175 11 PTIE o 635 205017020 08 0 154 22 130 s8 116 20 14 20 13 pTiE o )
5x1 5580 16710 175 170 5x1 6150 21500 175 205
2.5x1 3510 9750 141 102 2.5x1 3870 12540 153 122
12 6.35 3.5x1 4560 13230 93 165 135 18 113 51 102 20 11 175 11 PT1/8" 136 6.35 3.5x1 5030 17020 108 177 154 22 130 58 116 20 14 20 13 PT1/8" 163
5x1 5580 16710 189 170 5x1 6150 21500 201 205
2.5x1 4080 11260 161 103 2.5x1 4540 14460 158 124
12 7.144 3.5x1 5300 15280 100 185 146 25 122 55 110 20 14 20 13 PT1/8" 138 7.144 3.5x1 5900 19620 115 182 161 22 137 61 122 20 14 20 13 PT1/8" 166
5x1 6480 19300 209 173 5x1 19620 24780 206 289
2.5x1 3510 9750 174 102 2.5x1 4540 14460 177 124
16 6.35 3.5x1 4560 13230 93 206 135 18 113 51 102 20 11 175 11 PT1/8" 137 7.144 3.5x1 5900 19620 115 209 161 22 137 61 122 20 14 20 13 PT1/8" 166
5x1 5580 16710 238 171 5x1 19620 24780 241 290
2.5x1 4080 11260 180 103 2.5x1 5260 15430 207 126
16 7.144 3.5x1 5300 15280 100 212 146 25 122 55 110 20 14 20 13 PT1/8" 138 7.938 3.5x1 6840 20940 120 239 180 28 150 72 144 25 18 26 17.5 PT1/8" 168
5x1 6480 19300 244 173 5x1 8360 26450 271 210
1.5x1 2790 7240 179 68 2.5x1 3870 12540 205 122
0 | 90 2.5x1 4080 11260 - 219 vl s |zl s Lol e a2 |2 | s 103 6.35 3.5x1 5030 17020 108 245 154 22 130 58 116 20 14 20 13 PT1/8" 164
3.5x1 5300 15280 259 138 5x1 6150 21500 285 205
5x1 6480 19300 299 173 2.5x1 8870 25870 219 161
2.5x1 4750 12090 219 105 9.525 3.5x1 11530 35110 122 259 182 28 150 72 144 25 18 26 175 PT1/8" 215
20 7.938 3.5x1 6180 16400 105 259 152 25 128 58 116 20 14 20 13 PT1/8" 141 5x1 14090 44350 299 269
5x1 7550 20720 299 176 3.5x1 5630 21660 159 191
50 7.938 1.5x1 3250 7770 105 305 152 25 128 58 116 20 14 20 13 PT1/8" 70 633 5x1 6880 27360 130 179 I e e e e 239
7038 N 707027030 g 8% 1y 2 158 e 136 20 14 20 13 pTiE o
5x1 9380 34140 208 255
2.5x1 9990 33200 188 195
9.525 3.5x1 12990 45050 143 220 204 28 172 77 154 30 18 26 175 PT1/8" 261
5x1 15880 56910 252 327
2.5x1 9990 33200 220 195
9.525 3.5x1 12990 45050 143 260 204 28 172 77 154 30 18 26 175 PT1/8" 262
5x1 15880 56910 300 327
2.5x1 9400 33100 211 221
9.525 3.5x1 12220 44920 170 243 243 32 205 91 182 30 22 32 215 PT1/8" 296
5x1 14940 56740 259 371
2.5x1 9400 33100 228 221
9.525 3.5x1 12220 44920 170 268 243 32 205 91 182 30 22 32 215 PT1/8" 297
5x1 14940 56740 308 371
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PMI Precision Ground BallScrew

13.> Ballscrews For Heavy Load

Features

Focused on improvements of contact points of balls
and thread grooves, ball diameter and circulation
system for new type, FSVH. The rated dynamic load has
been increased to as two times as that of conventional
type, FSVC.

Structure of the newly developed circulation system is
designed to distribute the load uniformly to the load
balls and it also increases the life of ballscrews.

On conventional circulation system, FSVC, the
returning tube is inserted into the holes on ballnut
perpendicularly which forms an advancing angle.
While ball moves into returning tube, it will hit tube
end area and then move into returning tube.

New circulation system, FSVH, ball will move into
returning tube smoothly by tangent line as the same
direction as lead angle. It can increase the life of
circulation system structure.

With the newly developed circulation system,
ballscrews can meet the demands of high speed
running with high DN value.

Tube is designed and
placed to match the
lead angle.

tangent line

To use tangential circulation system structure, it can
eliminate the noise while balls run into the returning
tube.

PMI can supply various ballscrews with diameter
50~100mm and lead 16mm to 25mm (Please contact
PMI for your specific design requirement)

Plastic Injection Machines / Press and Forging Machines
Semi-conductor Equipments / General Machines

Angle exists due to the Tube
is placed not to in line with

Advancing angle exists. lead angle.

FSVH circulation system structure(NEW)

Ballscrews For Heavy Load

FSVC circulation system structure

Q(oil hole)

TYPEII

FSVH

o

x::

I
il

ﬁ[ ¢D g6

iy
pd

¢D
UNIT:mm

SCREW SIZE EFFECTIVE | BASIC RATE LOAD (kg/) NUT FLANGE FIT | OILHOLE | BOLT |RETURNTUBE '§

— | BALL TURNS Dynamic Static TYPE %‘

0D. LEAD| DIA- | o ow | (1X10°REV) Dge L | A T W, ,sS| Q@ E| X | Vv U =

Ca Co 2
12.7 6x1 24800 63700 168 128 28 112 20 , 62 9 32 60 |
12.7 3.5x2 31200 83500 % 200 128 28 112 20 PT1/8 78 9 72 62 Il
12.7 6x1 25800 71800 100 168 133 28 115 20 . 62 9 32 63 |
12.7 3.5x2 32600 94000 100 200 133 28 115 20 PT1/8 78 9 74 64 Il
12.7 6x1 27800 81700 105 168 138 28 122 25 62 9 32 67 |
12.7 3.5x2 35000 107000 105 202 138 28 122 25 PT1/8" 79 9 77 68 Il
12.7 6x2 50300 164000 105 266 138 28 122 25 111 9 77 68 Il
15.875 2.5x2 35900 99300 116 210 157 32 137 25 -1 11 86 75 Il
15.875 3.5x2 46600 134700 116 246 157 32 137 25 PT1/8 97 11 86 75 Il
15.875 2.5x2 35900 99300 116 235 157 32 137 25 PT1/8" 91 11 86 75 Il
12.7 6x1 30900 104400 120 172 158 32 139 25 62 36 73 |
12.7 3.5x2 39000 136700 120 205 158 32 139 25 PT1/8" 78 85 75 Il
12.7 6x2 56000 208700 120 275 158 32 139 25 116 9 85 75 Il
15.875 2.5x2 40100 127000 130 210 168 32 150 25 80 11 90 82 Il
15.875 3.5x2 52100 172400 130 250 168 32 150 25 PT1/8" 100 11 90 82 Il
15.875 6x2 75000 263200 130 330 168 32 150 30 140 11 90 82 Il
19.05 3.5x2 67700 206100 145 305 188 40 165 25 PT1/8" 119 11 106 94 Il
19.05 6x2 97200 314600 145 402 188 40 165 30 168 11 106 94 Il
12.7 6x1 34200 133200 145 172 185 32 165 25 62 11 40 86 |
12.7 3.5x2 43200 174500 145 205 185 32 165 25 PT1/8" 78 11 97 88 Il
12.7 6x2 62000 266300 145 275 185 32 165 25 116 11 97 88 Il
15.875 2.5x2 44800 160900 150 205 194 32 172 30 76 11 106 94 Il
15.875 3.5x2 58300 218400 150 245 194 32 172 30 PT1/8" 96 11 106 94 Il
15.875 6x2 83800 333300 150 330 194 32 172 30 141 11 106 94 Il
19.05 3.5x2 74900 260200 165 305 218 40 190 30 L 119 11 117 104 Il
19.05 6x2 107700 397100 165 410 218 40 190 30 PT1/8 174 11 117 104 Il
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PMI Precision Ground BallScrew

136 End Cap Series

PMI Precision Ground BallScrew

13.7 Miniature Series

Miniature Ballscrews

Screw Dia.@8 Lead02

FSKC FSMC

Q(oil hole) ax L L3
Assembly Hole T 37 L2 9
30" =30 ]
] c 12 L1 o005 [c)
o W g 10 27 8 4 26 65 |
N ] 0 +0.1
t ® ) o
5 ) j@ M M @ G Wiper Both Ends
w A< , L R<0.2 D '
cos| 00 T : o o @ o [RO2 |
| | e(
H A ¢Dgs L Z% ; { } | )@ .
. 3 3 77-—C0.5
UNIT:mm o2 } L l L l 0.2
« 0 -0.002 E] B -0.002 0 o
T SCREWSIZE EFFECTIVE| BASICRATE LOAD (kgf) BALLNUT DIMENSION 26-0.008 M8x1P 28-0.008 |@11.5/@65 @8 26-0.010)/ | @5.7-0.06 3
5 ————— BALL TURNS - - ‘ Z
A oD, Leap| DIA : D%,g"ar?g\i) Static NUT FLANGE Assembly Hole |OIL HOLE | STIFFNESS | j‘ -0.006 2
2 .D. : ireui x 3 @29 ©16-0.017 %
g. circuit X row Ca CO Dg6 L A T W H X Q kgf/pm " g
” 10 3715 2.8x2 1410 2800 34 44 57 10 40 45 55 M6x1P 34 . ”
30° T 30°
16 3175 18x2 700 1400 32 38 53 10 38 42 45 Méx1P 18 H @/
20 3175 1.8x2 1100 2500 39 52 62 10 46 50 5.5 Méx1P 29 (&) O ,
LT TN 10-03
1.8x2 1650 3900 35 /
25  3.969 47 62 74 12 56 60 6.6 Mé6x1P / f \ L
1.8x4 2830 7800 69 j e
1.8x2 2360 5940 44 \k J/ L
32 4.762 1 8x4 4280 11800 58 78 92 15 68 74 9 M6x1P g7 \ e /\j/ Number of Thread / Thread Direction 1/Right
24 7144 2.8x2 6450 15220 75 94 115 18 86 94 11 M6x1P 77 BCD 8.3
BCD=@23 Lead 2
1.8x2 3860 9900 55 OB 4 THR
40 635 73 95 114 17 84 93 11 M6x1P “03.4 THRU Ball Dia 1.588
1.8x4 7000 19880 108 D View : :
50  7.938 18 >800 12800 90 120 135 20 104 112 14 M6x1P 68 o Fffective Tuns (Creultxfow st
o X
1.8x4 10520 31600 Lead Angle 4.39
Dynamic Rate Load Ca (kgf) 190
Static Rate Load Co (kgf) 290
Axial Play 0 0.005 or less
Preloading Torque (kgf-cm) 0.01~0.2 | 0.05orless
UNIT:mm
Screw Spindle (Shaft) Length Lead Accuracy
Accur
Model No. ceuracy . Accumulated o
Grade | Specified Lead Deriation in
L1 L2 L3 reference lead
Travel (T) . random 300mm e3qg
deviation E
080 0138 80 92 138 3 0 0.012 0.008
080 016 110 122 168 3 0 0.012 0.008
080 R-0198 140 152 198 3 0 0.012 0.008
080 R-0248 190 202 248 3 0 0.012 0.008
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FSMC

Miniature Ballscrews

Miniature Ballscrews

FSMC

Screw Dia.@10 Lead02
L3
37 L2 9
12 L1 ]
[T o002 [c 11 0004 [c]
10 27 8 4 28 6.8 0
+0.1
9 4 -57 080
® ) Wiper Both Ends ©
(o]
b G co.2
. R<0.2 L _ _
C0.5 %0 ° T s ; 1 S R . T
(Y. 1 el T t-cos
/ n L i
C0.2 & B R<0.2
_g\ @11.5 @8 210
8. 0 -0.002 -0.002 0
r::: @6-0.008 M8x1P @8-0.008 @6-0.010 @5.7-0.06
o B -0.006 —
2 o35 1099
a 22

S . Number of Thread / Thread Direction 1/Right

g BCD 10.3

N BCD=@27
4-@4.5 THRU Lead 2
D View Ball Dia. 1.588
Effective Turns (Circuit X Row) 2.5

Lead Angle 3.54

Dynamic Rate Load Ca (kgf) 220

Static Rate Load Co (kgf) 370

Axial Play 0 0.005 or less
Preloading Torque (kgf-cm) 0.01~0.3 | 0.05or less
UNIT:mm
Screw Spindle (Shaft) Length Lead Accuracy
Accuracy
A lated
Model No. Grade Specified ccumuiate Lead Deriation in
L1 L2 L3 reference lead
Travel (T) . random 300mm e3qg
deviation E

00 R-0168 110 122 168 3 0 0.012 0.008
00 R-0218 160 172 218 3 0 0.012 0.008
00 R-0268 210 222 268 3 0 0.012 0.008
00 R-0318 260 272 318 3 0 0.012 0.008
00 R-0368 310 322 368 B 0 0.012 0.008

108 | Miniature Series

Screw Dia.@12 Lead02
L3
45 L2 10
[ToowTc 15 L1 000 ]
- +0.1 -
15 30 10 _5 28 790 o
10 5 5 090
o ) Wiper Both Ends ®
(o]
D G
co5 C0.5 Re022 L = . R<0.2
: 1@ 1 ~m
N @ 7—Co5
€027 14 @10 B - C0.2
0 -0.002 -0.004 0 n
28-0.009 M10x1P | ©10-0.008 212 28-0.012 | | @7.6-0.08 3
37 o000 s}
: (o]
24 =
77 2
1203
:\ K\: :‘
N\
“ Number of Thread / Thread Direction 1/Right
N BCD=229
4-@4.5 THRU BCD 123
D View '
Lead 2
Ball Dia. 1.588
Effective Turns (Circuit X Row) 2.5
Lead Angle 2.96
Dynamic Rate Load Ca (kgf) 240
Static Rate Load Co (kgf) 450
Axial Play 0 0.005 or less
Preloading Torque (kgf-cm) 0.04~0.4 0.10r less
UNIT:mm
Screw Spindle (Shaft) Length Lead Accuracy
Accuracy
A lated
Model No. Grade Specified ccumuiate Lead Deriation in
L1 L2 L3 reference lead
Travel (T) L random 300mm e3go
deviation E
0 R-0180 110 125 180 B 0 0.012 0.008
0 R-0230 160 175 230 3 0 0.012 0.008
0 R-0280 210 225 280 3 0 0.012 0.008
0 R-0330 260 275 330 3 0 0.012 0.008
0 R-0380 310 325 380 B 0 0.012 0.008
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FSMC

Miniature Ballscrews

Screw Dia.@16 Lead02
L3
45 L2 22
[T 0.004 [C 15 L1 L[ 0.004
15 30 10_5 40 9.15°0"°
+0.14
10 5(3 10 1150
] [0]
) Wiper Both Ends
C0.5 <0'2 o s 02
C0.5 e T e\ | G = — C . co5
1 AR A
! o N — \?0"
T oy B \ \M5x0.8Px12 DP
o2 l l I R<0.2
wn 315/0814.5 —
] 0 -0.003 8] —%' 0 -0.004
'_3; @10(h6)-0.009 M12x1P | @12-0.011 @16 6.5 @9.6-0.09 @10-0.012
A T om 925.0.090
5 |
=}
BCD=@35
4-@5.5 THRU
Number of Thread / Thread Direction 1/Right
Oil Hole M6x1Px6 DP @4 THRU BCD 16.3
Lead 2
D View
Ball Dia. 1.588
Effective Turns (Circuit X Row) 3.5
Lead Angle 2.24
Dynamic Rate Load Ca (kgf) 360
Static Rate Load Co (kgf) 850
Axial Play 0 0.005 or less
Preloading Torque (kgf-cm) 0.05~0.5 | 0.150r less
UNIT:mm
Screw Spindle (Shaft) Length Lead Accuracy
Model No. Accuracy . Accumulated o
Grade Specified Lead Deriation in
L1 L2 L3 reference lead
Travel (T) L random 300mm e3qo
deviation E
60 R-0 139 154 221 3 0 0.012 0.008
60 R-C 189 204 271 3 0 0.012 0.008
60 R-0 239 254 321 3 0 0.012 0.008
60 R-0 289 304 371 3 0 0.012 0.008
60 04 389 404 471 3 0 0.013 0.008
110 | Miniature Series
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14 PMTI Rolled BallScrews
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- PMI Rolled BallScrews

14.1Introduction to Rolled Ballscrew

The production of the PMI rolled ballscrews has adopted a manufacturing process and equipment unlike other

manufacturers. Combining advanced skills and the Bad Diiben digital electric screw thread rolling machine, we

adhere to a strict quality control policy at every stage of production, from the selection of ballscrew material and

rolled processing to induction hardening heat treatment and post production. We are committed to providing clients

with products of the best quality.

The combination of rolled ballscrews and ground nuts has replaced the traditional ACME screws and trapezoidal

screws. This makes for a smoother operation while lowering friction and backlash. Moreover, the new technology has

the advantage of faster production speed and lower prices.

Besides differences in the definition of lead deviation and geometric tolerance, rolled and ground ballscrews can

both eliminate axial play by preloading. Please contact us for related technical information.

We employ the most advanced digital

electric screw thread rolling machine.
During the manufacturing process, the oil
cylinders on the two axes of the thread
rolling dies employ a servo hydraulic
system for the correction of oil pressure
and positioning precision.

We employ Germany-imported Bad
Duben roller in order to maintain the
stability of the thread rolling machine and
the quality of the rolled product.

114

14.2 Features of the PMI Rolled Ballscrew

C7,C8, and C10 Screws have been Standardized
The lead accuracy of our rolled ballscrews is in
accordance with JIS B1192 -1997, and our C7, C8, and
C10 products have been standardized.

Lead Accuracy Up to Grade C5
Lead accuracy grade can be as good as JIS Grade C5
and Cé6. Please contact us if you have need for such

high accuracy grades.

PMTIRolled BallScrews

High Precision Rolled Nuts

The manufacturing process of rolled nuts is identical
to that of ground nuts. Surface hardening treatment
and internal thread grinding ensure durability and

smoothness.

Nuts are Interchangeable
Without preload and within the maximum permissible
axial play, different types of nuts can be used on the

same screw.

14.3 Lead Accuracy of Rolled Screws (e5,)

According to JIS B1192 -1997, the definition of lead accuracy for PMI rolled ballscrews is as follows: Within the effective

thread length, the permissible value of accumulated lead deviation in random 300mm. As shown in table 14.1:

Table 14.1 Lead Accuracy

e300 (Within the effective thread length, the permissible value of accumulated lead deviation in random 300mm)

UNIT: um
Grade c5 cé c7 (@] Cc10
ISO, DIN 23 52 210
JIS 18 50 210
PMIT 18 25 50 100 210
ep (Within the effective thread length, the permissible value of accumulated lead deviation) UNIT: um

Grade (@) c6 c7 c8 (@ [(0]
PMI ep=(L/300)Xes00 L: Effective thread length (Unit: mm)
UNIT: m
€300 Grade
(@) c6 c10
Measured length

0~100 15 20 44 84 178
101~200 16 22 48 92 194
201~315 18 25 50 100 210

PS. Please contact us for PMI C5 and C6 requirements.

14.4 Reference Table of the Nominal Outer Diameter and Lead of the PMI Rolled Screws

PMI rolled ballscrews offer a variety of specifications, lead accuracies, and maximum rolling length, as shown in

table 14.2~14.3:

Table 14.2 Specifications of Rolled Ballscrews

Screw

nominal outer Maximum rolled
diameter @ ballscrew length

12 < “ 1400

14 < “ 2800

5 - 4400

16 “ “ - - 3600

20 < “ et - 4400

25 L J e/0 | ®/O Y e 4400

28 < « 4400

32 ®e/0o | ®/O e . 5700

40 bt - - - 5400

>0 * 5200

® right-hand thread © left-hand thread

PS. Rolled ballscrews are limited in length and accuracy, please contact us for other requirements.

\/
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Table 14.3 Lead Accuracy and Maximum Rolled Length 14.7 TypeS and Dimensions of Rolled Screws

Screw nominal outer| Lead Accuracy Grade (e300) Maximum Rolling Length (mm)

diameter @(mm) c5 c6 Cc7 c8 c10 Ls
12 1400 1400 1400
14 2800 2800 2800
15 4400 4400 4400 \ ;
16 3600 3600 3600 N L
20 Please contact qur sales 4400 4400 4400 = S | L T *\\4\ ****** 1T
representatlves [
25~28 4400 4400 4400 VT
UNIT:mm
32 5700 5700 5700
40 5400 5400 5400 SCREW SIZE Lead Accuracy | Thread Direction | Number of Maximum Serew Number
50 5200 5200 5200 LEAD BALL DIA. Grade L: Left/ R:Right | Threads |Rolling Length
4 2.381 R 1 R1204A
1400
5 2.000 R 1 R1205B
. 4 2.381 R 1 R1404A
14. 2800
5 AXIaI Play 5 3.175 R 1 R1405B
The maximum axial play under normal non-preload condition, as shown in table 14.4 10 3.175 R 5 4400 JR1510B
Table 14.4 Maximum Axial Play & ZE . L e
5 3.175 R 1 R1605B
Screw O.D. @d (mm) 6~12 14~28 30~32 36~45 50 3600
) N 10 3.175 R 2 2R1610B
Maximum Axial Play (mm) 005 | 010 | 014 | 017 | 020
16 3.175 R 2 2R1610B
4 2.381 R 1 R2004A
PMTI rolled ballscrews can eliminate axial play by preloading. Please contact our sales representatives if preloading is 5 3.175 R 1 R2005B
required. 10 4.762 R 1 R2010D
20 3.175 R 2 2R2020B
4 2.381 R 1 R2504A
. 5 3.175 R/L 1 R(L)2505B
14.6 Material and Hardn 4400
ate ala d a d €ss 5.08 3.175 C7,C8,C10 R/L 1 R(L)2515B
Standard material and surface hardness for PMI rolled screw, as shown in table 14.5 10 4762 R 1 R2510D
Table 145 10 6.350 R 1 R22510E
Denomination Material Heat Treatment Hardness (HRC) 25 3.969 i 4 RZo2EE
Rolled screw S55C Induction hardening 58~62 > Sl R ! PR
Nuts SCM420H Carburized hardening 58~62 2 Sz R ! PR
5 3.175 R/L 1 R(L)3205B
5.08 3.175 R/L 1 R(L)32I5B
10 6.350 R 1 5700 R3210E
20 6.350 R 2 2R3220E
32 4.762 R 4 4R3232D
5 3.175 R 1 R4005B
10 6.350 R 1 R4010E
5400
20 6.350 R 2 2R4020E
40 6.350 R 4 4R4040E
10 6.350 R 1 5200 R5010E

. "
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FSWW I

i 4-x
Q(ait hole) Assembly Holes T L
30730 ] Temporary
m ] Dummy Shaft
OrderCode: 4R 1510A -1500 -C7 /L e - -
TTTTT T T O rH =2
Lead Accuracy Grade \\ JL77; iR i © wi B
L Custom Length of Screw (mm) w A~ ‘\\«::7
| N 2
Ball Diameter(mm) (A: 2.381 B:3.175 C:3.969
A ¢D g6
D:4.762 F:6.35 Z:2.0) H S =2
UNIT:mm
Lead (mm) -
SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION b
. EFFECTIVE @
Screw Nominal O.D. (mm) — BALL o S
TURNS Dynamic Static O.D. |Length Flange Assembly | Qil Hole | STIFFNESS Nut Model 2
Thread Direction (R: Right L: Left) oD. Leap| DA circuit x row| (1x10° REV)) 5
Ca Co D L A T W H X Q kgf/um NO. S
Number of Threads (N/A for single thread screws) <
4 2.381 2.5x1 285 533 30 40 52 10 40 31 45 M6x1P 9 FSWW1204-2.5P
5 2.000 2.5x1 270 350 26 40 47 10 37 30 45  M6x1P 8.2 FSWW1205-2.5P
14.8 Rolled Ballscrew Nuts 4 2381  3.5xI1 500 1100 35 42 57 10 45 40 45 MeéxIP 15  FSWW1404-3.5P
5 3175  2.5x1 515 990 40 40 57 10 45 40 45 MeéxIP 11 FSWW1405-2.5P
Standard Models: 5 3175  25x1 625 1450 44 41 67 10 55 52 55 M6xIP 15  FSWW2005-2.5P
10 4.762 2.5x1 1100 2200 52 61 82 12 67 64 6.6 M6x1P 16 FSWW2010-2.5P
FSIN N 2.5x1 720 1830 41 18 FSWW2505-2.5P
3.175 50 73 11 61 56 6.6 Mé6x1P
2.5x2 1120 3710 56 37 FSWW2505-5.0P
2.5x1 1720 3590 69 21 FSWW2510-2.5P
10 6.350 60 9 15 78 72 9 Méx1P
2.5x2 3200 7170 97 40  FSWW2510-5.0P
2.5x1 1930 4680 69 25 FSWW3210-2.5P
. 10 6.350 67 103 15 85 78 9 Méx1P
Optional Models 2.5x2 3130 9410 97 49  FSWW3210-5.0P
FSWW FSBW 10 6.350 2.5x2 3520 12000 76 100 116 17 96 88 11 Méx1P 59 FSWW4010-5.0P
2.5x2 3900 15000 101 72 FSWW5010-5.0P
10 6.350 88 128 18 108 100 11 M6x1P
3.5x2 4940 21000 126 98 FSWW5010-7.0P
OrderCode: LFSIN 2505 -5.6P
_L Effective Turns (Circuit X Row)
Lead
Screw nominal outer diameter
W: Rolled Ballscrew  N: European Standard Model
Ball Circulation Types W:Immersion type
V: Extrusive type
| : Internal Ball Circulation Nuts Note:
K:End Cap Series Stiffness of nut:
) Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is
Single Nut 30% dynamic load rating. Refer to P.20.
Type of Nut (F: with flange R: without flange S: square nuts)

Thread Direction (R: Right L: Left)
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FSVW RSVW

Q(oil hole) L L Temporary

LT Temporary Dummy Shaft
Dummy Shaft U T

5-X
Assembly Holes

r[l— %—"i i"—— ’r% 'rT ) ) T
@) @) @) 2l |
e ° 9 sy @ ol
L guis = [y S——— [y i
, na =l 1% -
A D g6
¢ ¢Dg 4D g6
UNIT:mm UNIT:mm
w w
E SCREW SIZE SALL EFFECTIVE BASIC RATE LOAD(kgf) BALLNUT DIMENSION SCREW SIZE BALL EFFECTIVE| BASICRATE LOAD(kgf) BALLNUT DIMENSION '§
5’ DIA CTIEE::SX Dynamic | Static | O.D. | tenath Flange Return tube |"S32mPY |0l Hole | sTIFFNESS Nut Model DIA TURNS Dyngmic Static O.D. |Length Flange Returntube | STIFFNESS Nut Model 5
3 O.D. LEAD “ | row |(1x10°REV) O.D. LEAD " circuit x row/| (1x10°REV.) =
S Ca Co D L AT W G U Vv X Q kgfium NO. Ca Co D L M T U \Y kgf/um NO. S
4 2381 3.5x1 500 11700 25 42 55 10 40 19 19 21 45 M6x1P 15  FSVW1404-3.5P 14 4 2381 3.5x1 500 1100 25 42  M24x1.0P 10 19 21 15 RSVW1404-3.5P
5 3175 2.5x1 515 990 30 43 50 10 40 22 22 21 45 M6x1P 11 FSVW1405-2.5P 3.175 2.5x1 515 990 30 43  M26x1.5P 10 22 21 11 RSVW1405-2.5P
5 3.175 25x1 550 1140 34 43 54 10 44 24 20 22 45 Mé6xIP 13 FSVW1605-2.5P pIVl 5 3175 25x1 625 1450 40 43 M3ex15P 12 28 27 15 RSVW1605-2.5P
5 3175 2.5x1 625 1450 40 43 60 12 50 28 28 27 45 MeéxIP 15  FSVW2005-2.5P 2.5x1 720 1830 48 18 RSVW2505-2.5P
5 3175 42 M40x1.5P 15 28 32
10 4762 2.5x1 1100 2200 40 60 67 12 53 30 30 30 66 M6xIP 16  FSVW2010-2.5P 25 2.5x2 1120 3710 63 37 RSVW2505-5.0P
2.5x1 720 1830 45 18  FSVW2505-2.5P 2.5x1 1720 3590 68 21 RSVW2510-2.5P
5 3175 42 71 12 57 28 28 32 66 M6xl1P 10 6.350 44 M42x1.5P 15 34 37
2.5x2 1120 3710 60 37  FSVW2505-5.0P 2.5x2 3200 7170 98 40 RSVW2510-5.0P
2.5x1 1720 3590 68 21 FSVW2510-2.5P 2.5x1 1930 4680 72 25 RSVW3210-2.5P
10 6.350 44 79 15 62 34 34 37 90 Méx1P 10 6.350 55 M50x1.5P 18 39 44
2.5x2 3200 7170 98 40  FSVW2510-5.0P 2.5x2 3130 9410 101 49 RSVW3210-5.0P
2.5x1 1930 4680 72 25  FSVW3210-2.5P 10 6.350 3.5x2 4450 16800 65 128 M60x2.0P 25 44 52 81 RSVW4010-7.0P
10 6.350 55 97 18 75 39 39 44 11 M6x1P
el B L I 101 e =l 10 6350 3.5x2 4940 21000 80 143 M75x20P 40 52 62 98  RSVWS5010-7.0P
10 6.350 3.5x2 4450 16800 65 123 114 20 90 44 44 52 14  M6x1P 81 FSVW4010-7.0P
10 6.350 3.5x2 4940 21000 80 125 138 22 110 52 52 62 18 M6x1P 98  FSVW5010-7.0P
Note: Note:
Stiffness of nut: Stiffness of nut:
Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is
30% dynamic load rating. Refer to P.20. 30% dynamic load rating. Refer to P.20.
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FSBW FSIW

Q(oil hole) 4-X L Temporary L
i Assembly Holes T Dummy Shaft T s
3030 ] 7 Tempc
I Bl 7:“? Dumrmr
o 5. & o gRl
/ % — j; e Q(oil hole) N r
: \\ ! 1 1M N
\\ j / | (/ | T | |
Y, |
WJ\\\ N ////// _ ,74‘ L,77 _ |=U= J iL =U=|
e .y .
\\/ ,:i,,
-0.1
H GA $D g6 ¢A| |4Dgb [¢D"?
UNIT:mm UNIT:mm
§ SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION §
9'; I BALL EFFECTIVE poes——y —  BALL |EFFECTIVE D S gn
= TURNS Dynamic ; O.D. | Length Flange Qil Hole | STIFFNESS . namic | Static | O.D. | tength Flange Fit | Assembly Hole |Oil Hole | STIFFNESS a
g DIA. | circuit x row Y 6 Static 9 Hole Nut Model 0O.D. LEAD DIA TURNS a ><¥| 0° REV) 9 y Nut Model §
s  OD LEAD (1xT0"REV) D|L|A T W G H|S|X Y z| Q | NO. 5
> Ca Co D L A T W H X Q kefium NO. Ca Co af/ium A e
5 2000  25x1 270 350 26 40 47 10 37 30 45 MéxIP 82  FSBW1205-2.5P SR 400 U e e e s | | e | s e [l e R
4 2381 351 500 1100 31 40 50 10 40 37 45 MéxIP 15  FSBW1404-3.5P S SZC Rl o I O 8 2 R B ST I B U I L o=
5 3175  2.5x]1 515 990 32 40 50 10 40 38 45 MéxIP 11 FSBW1405-2.5P 3175 4 830 1890 34 53 57 12 45 20 40 12 55 95 55 M6xIP 21  FSIW2005-4.0P
5 3375 2.5x1 570 1130 34 40 54 10 44 40 45 Mex1P 13 FSBW1605-2.5P 3175 4 940 2420 40 53 635 12 51 22 44 15 55 95 55 M8xIP 26  FSIW2505-4.0P
4 2381  2.5xI 415 850 40 41 59 10 50 46 45 MexiP 14 FSBW2004-2.5P 3175 4 1050 3390 48 53 735 12 60 30 60 15 66 11 65 M8xIP 32  FSIW3205-4.0P
5 3175 25x1 620 1450 40 40 59 10 50 46 45 MexiP 16  FSBW2005-2.5P 6350 4 2510 5880 54 90 88 16 70 34 68 15 9 14 85 M8xIP 34  FSIW3210-4.0P
4 2381  2.5x1 450 980 43 41 67 10 55 50 45 MexiP 17  FSBW2504-2.5P 3175 4 1180 4390 55 56 885 16 72 29 58 15 9 14 85 M8xIP 38  FSIW4005-4.0P
5 3175 2.5x1 720 1830 43 40 67 10 55 50 55 MexiP 18  FSBW2505-2.5P 6350 4 2630 7860 64 93 106 18 84 43 86 20 11 175 11 M8xIP 41  FSIW4010-4.0P
6350 4 2770 10290 74 93 116 18 94 42 84 20 11 175 11 M8x1P 50  FSIW5010-4.0P
Note: Note:
Stiffness of nut: Stiffness of nut:
Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is
30% dynamic load rating. Refer to P.20. 30% dynamic load rating. Refer to P.20.
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FSIN SSVW I

Q(oil hole) Q(oil hole) ox L L
6-X _30= g T s Temporar 4-JxK Oil Hole M6x1P C A Temporary
A bly Hol porary
Assembly Holes B O STy Toe Dummy Shatt Assembly Holes F E Dummy Shaft
45 |~ N ’S%}‘YXX/»V\\;\ ) T ‘ T
7 i \ 4 N\ I [y A F== BN PN
/ HE~ ) f \; } } = R e ?’rf
RN \ w ‘ ‘ - H
\ i / \ \ // I } } W w
45° | g RN T ! ! 2| f D) ) A\
\U O~=="Q s | U \\J & & &
~o SIS » o B Sz
| 302 /1575%. 307 St O D
H H
iD1 G
d<40 dz40 dA ¢Dg6 |¢D* G|
H U
UNIT:mm UNIT:mm
§ SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION 'r':,:
8 ————— BALL |EFrECTIVE yys— R s Height =
A Dynamic Static | O.D. | Length FI Sy | Fit | Oil Hole | STIFFNESS ALL | TURNS . . ) i Position of | Height from =
5 ob. Leap| P | VR (1><y1 0° REV) o ange Hole it (Prhole Nut Model DIA. | rcuitx | Dynamic | Static |Length | width Height Assembly Hole OilHole | Reference |STFFNESS| it Model &
S Ca Co D L A T W H X S Q keflum NO. O.D. LEAD row |(1x10°REV.) NO S
3 Ca Co L W | H| A B C JxK E F| G U/ kgfum ’ v
16 5 3175 3 570 1030 28 42 48 10 38 40 55 12 M6x1P 17 FSIN1605-3.0P
2381 3.5x1 500 1110 35 34 13 22 26 65 M4x7 6 2 6 18 15  SSVW1404-3.5P
20 [ 5 |wlis| 4 830 [ I O I B B T T B o) I L 3175 25x1 515 990 35 34 13 22 26 65 Mdx7 6 2 6 18 11  SSVWI1405-2.5P
25 e & i e SR R R R o L2 BAOx{ 2e FINPEE2 0P 3.175  2.5x1 590 1210 35 42 16 22 32 65 M5x8 6 2 8 21 13 SSVW1605-2.5P
10 4.762 4 1560 3550 40 85 62 12 51 48 6.5 15 M6x1P 27 FSIN2510-4.0P
3.175  2.5x1 625 1450 35 48 17 22 35 65 M6x10 6 3 9.15 22 15  SSVW2005-2.5P
5 3175 4 1050 3390 50 50 80 12 65 62 9 12 M6x1P 32 FSIN3205-4.0P
32 4.762  2.5x1 1100 2220 58 48 18 35 35 115 Mé6x10 10 2 95 25 16~ SSVW2010-2.5P
10 6.35 4 2510 5880 50 80 80 13 65 62 9 16 M6x1P 34 FSIN3210-4.0P
3.175  2.5x1 720 1830 35 60 20 22 40 65 M8x12 7 5 95 25 18  SSVW2505-2.5P
5 3175 4 1180 4390 63 54 93 15 78 70 9 12 M8x1P 38 FSIN4005-4.0P
40 6.350 2.5x2 3240 7170 94 60 23 60 40 17 M8x12 10 - 10 30 40  SSVW2510-5.0P
10 6.35 4 2430 7860 63 82 93 15 78 70 9 15 M8x1P 41 FSIN4010-4.0P
3.175 2.5x2 1380 4140 67 60 22 40 40 135 M8x12 8 5 10 27 39  SSVW2806-5.0P
50 10 6.35 4 2770 10290 75 88 110 18 93 385 11 16 M8x1P 50 FSIN5010-4.0P
2.5x1 2010 4700 64 45 9.5 25  SSVW3210-2.5P
10 6.35 6 3920 15440 75 106 110 18 93 385 11 16 M8x1P 73 FSIN5010-6.0P 6.350 70 26 50 M8x12 10 - 12 36
2.5x2 3640 9410 94 60 17 49  SSVW3210-5.0P
Note: Note:
Stiffness of nut: Stiffness of nut:
Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is
30% dynamic load rating. Refer to P.20. 30% dynamic load rating. Refer to P.20.
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Q(oil hole) 4-X
Assembly Holes
30>+ 30°
I
@ L[y

6%

o

N

rLﬂr
L

Temporary
Dummy Shaft

H ¢Dgb
UNIT:mm
§ SCREW SIZE BASIC RATE LOAD(kgf) BALLNUT DIMENSION
a BALL | EFFECTIVE
= DIA, | TURNS Dynamic Static | O.D. |Length Flange Assembly | Oil Hole | STIFFNESS | Nut Model
= O0.D. LEAD clreditxrow 1 (1,:10° REV.)
S Ca Co D L A T W H X Q kgfium NO.
m 10 3.175 2.8x2 1000 2570 34 44 57 10 45 40 55 Meéx1P 26 FSKW1510-5.6P
16 3.175 1.8x1 330 640 32 38 53 10 42 38 45  M6éx1P 9 FSKW1616-1.8P
m 20 3.175 1.8x2 780 2280 39 52 62 10 50 46 55 Meéx1P 21 FSKW2020-3.6P
1.8x2 1230 3570 27 FSKW2525-3.6P
25  3.969 47 62 74 12 60 56 6.6 M6x1P
1.8x4 2230 7140 52 FSKW2525-7.2P
1.8x2 1760 5500 33 FSKW3232-3.6P
32 4.762 58 78 92 15 74 68 9 Méx1P
1.8x4 3200 11000 65 FSKW3232-7.2P
1.8x2 2870 9170 42 FSKW4040-3.6P
40 6.350 73 95 114 17 93 84 11 Méx1P
1.8x4 5220 18340 81 FSKW4040-7.2P

Note:
Stiffness of nut:

Stiffness values listed above are derived from theoretical formula to the elastic deformation between thread grooves and balls while axial load is

30% dynamic load rating. Refer to P.20.

126 | PMIRolled BallScrews

FA Series

The new circulation design of PMI FA series of precision ballscrews carried out the advantages of High

Speed, Low Noise, Efficiency, and Standardization for different kinds of application.

Features

In order to achieve the purpose of standardized
stock for short delivery time, the precise outer
diameter of screw shaft is used for support
bearing seat.

Due to the precise outer diameter of screw
shaft is used for support bearing seat, the
specific length of shaft can be freely cut from
standardized screw shaft. Therefore, the flexible
stroke length is allowable for simple support
end.

The accuracy can be as higher as JIS C5 grade
and with axial clearance within 5 um.

Comparing with conventional ballscrew, the
outer diameter of nut is reduced as 20~25% as
much, and the nut length is also shorter than
usual. Therefore, the mounting space can be
saved from engineering design.

Taking advantage of PMI unique technology of
high-speed, noise reduction, the rotation speed
can be as higher as 5000 rpm. Moreover, due
to the design of special circulation system, the
vibration and noise(6 db less) are much lower
than conventional type of ballscrew.

Application range

Semiconductor equipments, Measuring devices, Inspection equipments, Medical equipments,
Automation, Light load machining, Glue depositing, and other precision motion and positioning

applications.

Ballscrews

General Catalog
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FA Series Ballscrews

FA

Screw Dia.?12 Lead05
L3 Supported End Fixed End
L2 38
L1(HRC58~62) 15 o e @ .
32 10 _ 5 I 10 97 N T
1" 6 10 .. | 4@45Thn
MAX 7 ] ‘ ° 30 5
Incomplete Thread \ (27)
Wiper Both Ends [ZRMEEN ) 2:09Thru 2:89Thru
D A\, @14x18DP F @14x18DP
= - - % | w
‘b . - | : ~F | |
SRR b g OO s =t AN Lisisiiing P
: ] o F ] gL | T \J e g 8 R S s | A o5
B 8] -0.002 0 2 =\ ‘ j \ / 2 I ! g 2
212 214] ©10-0.010 M10x1P | @8-0.008 AN ' t@l ' 3 ‘*g 7 ; N—— ; ; 3
02496 ; i e L- D - ©
S ls__@ Oil hole M6x1P Plugged by M6x3 ‘ | ‘ 45 | [ 016
® 46 215 P
= 1093 L | 3120.02 255 6)
S 62 ‘ 3120.02
g 2 UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances| Fixed End-bearing (kgf) |Supported End-bearing (kgf)
Accuracy P
Model No. . . Axial Play . Accumulated |Lead Deriation in| Overall . . . .
D Stat Specified D Stat D Stat
d I ynamic ate L1 L2 L3 Grade PeCciNed | | ference lead | random 300mm Radial ynamic ate yhamic atie
Cam Coam Travel (T) . Ca Co Ca Co
deviation (E) (e300) Runout
BL012050400+A000 12 05 610 1190 347 362 400 c5 <0.005 0 0.023 0.018 0.065 546 265 196 106
BL0O12050600+A000 12 05 610 1190 547 562 600 c5 <0.005 0 0.027 0.018 0.090 546 265 196 106
BLO12050900+A000 12 05 610 1190 847 862 900 c5 <0.005 0 0.035 0.018 0.150 546 265 196 106
Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5
FA FA Series Ballscrews
Screw Dia.212 Lead10 .
Supported End Fixed End
L3 °’|
L2 38 e
L1(HRC58~62) 15 Llooos 8 |
45 10 5 ] 28 10 27 BCD-034
1" 6 10 . .| 4-245Th @7)
MAX 7 r__“ ‘</300 =30 z8x4.5DF:u 2-@9Thru 2-@9Thru
Incomplete Thread /_ @14x18DP ; @14x18DP
Wiper Both Ends ZENEEN o) ) ‘ ‘
§ = 20 ol I g* T |
1 3 L ) { 7 I I | ) | .
| TN I R ) 97 T e ) e
l | l "*'*j 2 s gt i _t@i_s E .“-‘=°‘.E| P N——" 7 ! E
Bl 512 8] 014] Z10:0.010 MioxIP 080008 7 L - 5 1 1 -
02496 #{ | i | ' e ‘ o6
Oil hole M6x1P Plugged by M6x3 31+0.02 255 (6) 46
b 62 ‘ 31+0.02
10-0.3 — 62
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances| Fixed End-bearing (kgf) |Supported End-bearing (kgf)
Accuracy P
Model No. . . Axial Play . Accumulated |Lead Deriationin| Overall . . . .
D Stat Specified D Stat D Stat
d I ynamic atie L1 L2 L3 Grade PeCiNed | | ference lead | random 300mm Radial ynamic ate yhamic atie
Cam Coam Travel (T) . Ca Co Ca Co
deviation (E) (e300) Runout
BLO 00400+A000 12 10 590 1160 347 362 400 c5 <0.005 0 0.023 0.018 0.065 546 265 196 106
BLO 00600+A000 12 10 590 1160 547 562 600 c5 <0.005 0 0.027 0.018 0.090 546 265 196 106
BLO 00900+A000 12 10 590 1160 847 862 900 c5 <0.005 0 0.035 0.018 0.150 546 265 196 106
Coam and Cam are the modified static and dynamic load capacities,calculated according to ISO-3408-5
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FA

FA Series Ballscrews

Screw Dia.@15 Lead05
L3
2 45 Supported End ‘ ‘ Fixed End N
L1(HRC58~62) 15 TosE 5 ‘ ‘ , \| ° . , ‘ , ‘ .
35 MAX7 ] 30 15 31 T T T T
" Incomplete Thread 8‘ 5 10 ‘
T | |
// \ 2-@9Thru (295) 2-99Thru
e 55 ~ X rym— Draxioop | L[>
Wiper Both Ends ~ 214x19DP @14x19DP
T — ; =
é o :" fx ‘} o g,,,,,;,_,,,,,j“ /’/ \\\‘ / 8 i B
I ANy [ e f@\ ffffffffff w A N (e R A .
L 1m o § LOE | [l | &J : \‘ :
%) o -p | -0.003 0 Y & 8
-g 215 .__H, /?\ ©12-0.011 M12x1P @10-0.009 : i%%z\g%?u
% 2996 BERRON / [/Too15 [BB P [/To015 [BB 69‘5;5.5DP | 16| 019
8 \é/ Qil hole M6x1P Plugged by M6x3 52 24 52
g’ ' D 35+0.02 30 (5.5) 35+0.02
2 1203 T 70 70
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances |Fixed End-bearing (kgf)| Supported End-bearing (kgf)
Accuracy P
i Accumulated | Lead Deriation Overall
Model No. Dynamic Static Grade Axial Play Specified umd . o ver Dynamic Static Dynamic Static
d I Cam Coam L1 L2 L3 Travel (T) reference lead in random Radial Ca Co Ca Co
deviation (E) | 300mm (e300) Runout
BLO15050500+A000 15 05 850 1640 440 455 500 c5 <0.005 0 0.025 0.018 0.060 592 304 372 204
BLO15051000+A000 15 05 850 1640 940 955 1000 5 <0.005 0 0.040 0.018 0.120 592 304 372 204
BLO15051450+A000 15 05 850 1640 1390 1405 1450 c5 <0.005 0 0.054 0.018 0.190 592 304 372 204
Coam and Cam are the modified static and dynamic load capacities,calculated according to ISO-3408-5
FA FA Series Ballscrews
Screw Dia. @15 Lead10 L Supported End n n l Fixed End N
L2 45 e 3
L1(HRC58~62) 15 o085 [65 ] - -
47 MAX7 ‘ ] 30 15 “ “
" Incomplete Thread | o 10 R (29.5) .
214x19DP @14x19DP l—l——I—J
Wiper Both Ends ZESE T f===g
a 8 3 [ u s T &% """""" 18 \& T Ui J1) s
B] Pl im B & B b
N | ]
215 oL /?\ 012-38(1)13 M12x1P @10-8.009 E_ngzgﬁu 5‘2 -8 " D5129
22996 6 | (9 / B B -
g | - \é/ e B 095:6.5F 350.02 30 (5.5) 35+0.02
| Oil hole M6x1P Plugged by M6x3 7 ' 70
‘ D
12-33 o
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances | Fixed End-bearing (kgf) | Supported End-bearing (kgf)
Accuracy
i Accumulated | Lead Deriation Overall
Model No. Dynamic Static Grade Axial Play Specified umd ) o ver Dynamic Static Dynamic Static
d I Cam Coam L1 L2 L3 Travel (T) reference lead in random Radial Ca Co Ca Co
deviation (E) | 300mm (e300) Runout
BLO 00500+A000 15 10 840 1610 440 455 500 c5 <0.005 0 0.025 0.018 0.060 592 304 372 204
BLO 01000+A000 15 10 840 1610 940 955 1000 c5 <0.005 0 0.040 0.018 0.120 592 304 372 204
BLO 01450+A000 15 10 840 1610 1390 1405 1450 c5 <0.005 0 0.054 0.018 0.190 592 304 372 204
Coam and Cam are the modified static and dynamic load capacities,calculated according to ISO-3408-5
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FA FA Series Ballscrews
Screw Dia.@20 Lead05

L3
L2 60 Supported End ‘ ‘ Fixed End ‘ ‘ -
40 MAX 7 40 20 38 BCD=049 I ; o
12 Incomplete Thread ‘ 0 7 ‘ s —T— 30 ‘ ;‘ze-:;g': - v : \&J
. « I ]
7Wiper Both Ends e e / 2-@11Thru ©8) 2-@11Thru
- -2 ST 217x23DP - 217x23DP
1 Ty — — = w w
o JFSRN T (A1 ¥ U N I R SR T
[B] @20 - :ﬂﬂ (8] 915:818(1)2 M15x1P 912-84011 - Py () 7 777777777777777 j‘ iiiiiiiiiiiii \ J o / v KJ 77777 g
-§ iﬁ’ / [/Too1s [BB I [/Toots [B8 | a @ 777777 N — ,,/’/ % | g — @ % §
9,; 93696 L9 Qil hole M6x1P, Plugged by M6x3 ‘ i ‘
2 | 5 021
= 4 D 60 25 60
g 0 ‘ 40+0.02 31 (12) 40£0.02
17 03 80 ‘ 80 UNIT:
mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances | Fixed End-bearing (kgf) | Supported End-bearing (kgf)
Accuracy P
Model No. . . Axial Play . Accumulated |Lead Deriation in|  Overall . . . .
D Stat S fied D Stat D Stat
d | ynamic atie L1 L2 L3 Grade PECNed | ference lead | random 300mm Radial ynamic atic ynamic atie
Cam Coam Travel (T) L Ca Co Ca Co
deviation (E) (e300) Runout
BL020050600+A000 20 05 1300 3030 518 540 600 c5 <0.005 0 0.030 0.018 0.075 622 352 408 252
BL020051000+A000 20 05 1300 3030 918 940 1000 c5 <0.005 0 0.040 0.018 0.120 622 352 408 252
BL020051450+A000 20 05 1300 3030 1368 1390 1450 c5 <0.005 0 0.054 0.018 0.190 622 352 408 252
Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5
FA FA Series Ballscrews
Screw Dia.820 Lead10 . Supported End = 7 Fixed End ‘ | .
L1(HRC58~62) 2 Loos [ae | ‘ M ‘ M
47 MAX 7 40 20 38 BCD=049 | ‘ ‘ |
13 Incomplete Thread | 0 7 ‘ — “ 4-06.5Thru
e = 30° @11x6.5DP [—T‘H
\ (38)
15 ‘ 2-011Thru f————— 2-@11Thru
Wiper Both Ends “e Tes] 217x230P - @17x230P
- | e NN =1
o — Ty el | Il . WO [©—=-0]
| 81 1 : Il 7\ | * — | A\ |
0| § i N\ g D T N : Nianm .
%I ms:g:g?g M15x1P ¢a12-g.011 N ‘ _t@j_ § “ @ —~ @ g
7 [/Toot5 [BB } [/Too15 BB} i i T |
L—— / "
23696 7109 Oil hole M6x1P Plugged by M6x3 | 5 021
60 25 60
% o 40£0.02 . 12) 40£0.02
0 80 80
17 -0.
- UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances |Fixed End-bearing (kgf) | Supported End-bearing (kgf)
Accuracy T
Model No. . . Axial Play . Accumulated |Lead Deriation in|  Overall . . . .
D S fied D tat D Stat
d | ynamic tatic L1 L2 L3 Grade Specifie reference lead| random 300mm Radial ynamic Static ynamic atic
Cam Coam Travel (T) o Ca Co Ca Co
deviation (E) (e300) Runout
BL020100600+A000 20 10 990 2220 518 540 600 c5 <0.005 0 0.030 0.018 0.075 622 352 408 252
BL020101000+A000C 20 10 990 2220 918 940 1000 c5 <0.005 0 0.040 0.018 0.120 622 352 408 252
BL020101450+A000 20 10 990 2220 1368 1390 1450 c5 <0.005 0 0.054 0.018 0.190 622 352 408 252

Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5

. \/
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FA FA Series Ballscrews
Screw Dia.@20 Lead20

L3 .
Supported End ‘ ‘ Fixed End ‘ o
L1(HR05L32~62) 2 LO @ Ty @ - 8
56 MAX 7 40 20 38 BCD=049 \J v
13 Incomplete Thread \10 7 ‘ ‘ 4-26.5Thru
30° 730 ©11x6.5DP ‘ |
: = { 38)
Wiper Both Ends “lc [oe ] i 2-01Thu 2-01Thru
- D O ___,J-\\ > @17x23DP — D17x23DP
. N - TG
/ | \ km — | )
@( ! g ‘ m { m : NS . ) @ Py @
X | SN | B . | 7%\ | B
l J - S l -0.004 0 g " ‘ / R N/ o N ° e \\J 777777777 N N
6] 220 L= B 215-0.012| M15x1P | @12-0.011 S ; J ; ; S
n I =p s [/Toots |88 P [/Toots |85 \ _t@j_ q @ — @ B
'g 1L, / e 2521 ! !
% 93696 LL& ?\ Oil hole M6x1P Plugged by M6x3 L] 5 021
A 6 60
%" = b 40£0.02 2 40£0.02
2 0 80 &l |-12) 80
1703
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accuracy Tolerances |Fixed End-bearing (kgf) | Supported End-bearing (kgf)
Accuracy T
Model No. . . Axial Play . Accumulated [Lead Deriationin|  Overall . . . .
D Stat Specified D Stat D Stat
d I yg::lc Coaarli L1 L2 L3 Grade ngzll (eT) reference lead| random 300mm Radial yrz;mlc Caolc yncaamlc Caolc
deviation (E) (e300) Runout
BL020200600+A000 20 20 670 1450 518 540 600 c5 <0.005 0 0.027 0.018 0.075 622 352 408 252
BL020201000+A000 20 20 670 1450 918 940 1000 c5 <0.005 0 0.040 0.018 0.120 622 352 408 252
BL020201450+A000 20 20 670 1450 1368 1390 1450 c5 <0.005 0 0.054 0.018 0.190 622 352 408 252
Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5 |
FA Series Ballscrews . fﬁ //% ﬂ
. Supported End Fixed End
FA Screw Dia.@25 Lead05 P N = Nl N
L3 N| <
| — ) ol
L1(HR058~:522) 27 o] . @ @ Ft 8 &y &J
0.005 | B-B'
41 i 12, 10 53 27 48 I | | I
12 MAX 7 16 ~—
Incomplete Thread ~ 45° /.‘ 45°
Wiper Both Ends \ @ | 2-g11Thru ‘ 56 4-@11Thru ‘ 56
— \® AN 217x15DP | 217x15DP |
K " I P
‘i | o T TN =y —J/@N 6 —~0
g | § g H | ; j s | P \ N : %
) o LN g L[ '} . ( \f ) S
l :”h I Ve BCD=0251 7 \J g ¥ g KJ g ¥
Bl Lo HIU B - _ D 6-96.6Thru [y DN 2 g @ T @ 2
I 0,005 0 Oil hole M6x1P AL P ! 8 8
225 24096 6((9 /} ©20-0.014|  M20x1P ©15-0.011 225° — i :
1 Plugged by M6x3 g 5 ‘ 030
- 75 75
47.5+0.02 ‘ 47.5+0.02
2233 95 95
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Lead Accurac Tolerances |Fixed End-bearing (kgf) |Supported End-bearing (kgf)
y
Accuracy T
Model No. ) ) Axial Play . Accumulated |Lead Deriation in|  Overall ) ) ) )
D Stat S fied D Stat D Stat
d I ynamic ate L1 L2 L3 Grade PEC®d ! eference lead| random 300mm Radial yhamic atie ynamic atie
Cam Coam Travel (T) . Ca Co Ca Co
deviation (E) (e300) Runout
BL025050600+A000 25 05 1440 3840 493 520 600 c5 <0.005 0 0.027 0.018 0.050 1480 847 1030 597
BL025051000+A000 25 05 1440 3840 893 920 1000 c5 <0.005 0 0.040 0.018 0.085 1480 847 1030 597
BL025051450+A000 25 05 1440 3840 1343 1370 1450 c5 <0.005 0 0.054 0.018 0.130 1480 847 1030 597
Coam and Cam are the modified static and dynamic load capacities,calculated according to ISO-3408-5
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FA FA Series Ballscrews
Screw Dia.@25 Lead10, 20,25
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% / Plugged by M6x3 5 ljuS=a|l bl N @ @ " %’-
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22-03
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95 ‘ 95
UNIT:mm
Screw Dia.| Lead |Basic Rated Load(kgf) Screw Shaft Length Nut Lead Accuracy Tolerances |Fixed End-bearing (kgf)|Supported End-bearing (kgf)
Accuracy P
Model No. . . Axial Play . Accumulated |Lead Deriationin|  Overall . . . .
D fi D t D
d | ynamic Static L1 L2 L3 L4 T Grade specified reference lead| random 300mm Radial yhamic Static ynamic Static
Cam Coam Travel (T) o Ca Co Ca Co
deviation (E) (e300) Runout
BLQ 00600+A000 25 10 1440 3840 493 520 600 27 60 c5 <0.005 0 0.027 0.018 0.050 1480 847 1030 597
BLO 01000+A000 25 10 1440 3840 893 920 1000 27 60 c5 <0.005 0 0.040 0.018 0.085 1480 847 1030 597
BLO 01450+A000 25 10 1440 3840 1343 1370 1450 27 60 c5 <0.005 0 0.054 0.018 0.130 1480 847 1030 597
BLQO 00600+A000 25 20 750 1840 494 520 600 26 60 a5 <0.005 0 0.027 0.018 0.050 1480 847 1030 597
BLO 01000+A000 25 20 750 1840 894 920 1000 26 60 a5 <0.005 0 0.040 0.018 0.085 1480 847 1030 597
BLO 01450+A000 25 20 750 1840 1344 1370 1450 26 60 c5 <0.005 0 0.054 0.018 0.130 1480 847 1030 597
BLO 0600+A000 25 25 730 1810 490 520 600 30 71 c5 <0.005 0 0.027 0.018 0.050 1480 847 1030 597
BLQO 000+A000 25 25 730 1810 890 920 1000 30 71 c5 <0.005 0 0.040 0.018 0.085 1480 847 1030 597
BLO 450+A000 25 25 730 1810 1340 1370 1450 30 71 (&) <0.005 0 0.054 0.018 0.130 1480 847 1030 597

Coam and Cam are the modified static and dynamic load capacities,calculated according to 1ISO-3408-5
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- PMI Ballscrew Request Form

Date
Company
Address
Tel
Fax Country

Machine Type

Delivery Point

Application

Desired Delivery Date

Quantity

Required Specifications

A.Thread Direction [ IL [ IR Number Of Thread (1~4)

B. Screw Nominal O.D | Lead | Effective Turns

C.Thread Length | Overall Length | Accuracy Grade

D.NutType [ 1Miniature Series [ 1End Deflector Series [ 1External Ball Circulation Series [ Internal Ball Circulation Series

[ 1High Lead Series [ 1Heavy Load Series [ 1End Cap Series

Load Condition

A. Stroke mm | Max. Rotation Speed rp.m | Motor Specifications kw
B. Mounting Method [ 1Vertical [1Horizontal [ 1Obligue Declining Angle | Mounting Span mm
C. Accelereation Time S | Accelereation Speed m/s® | Rapid Feed Speed m/min

D. Life x10° revs | ke | hr

E. Working Axial Load
Rapid Feed
Light Cutting

kegf | Feed Speed
kgf | Feed Speed

Heavy Cutting kgf| Feed Speed

mm/min | Time Ratio(%)
mm/min | Time Ratio(%)
mm/min | Time Ratio(%)

F. Max. Axial Static Load kgf

G.Table Weight kgl Work Piece Weight

kg

H. Linear Guide Way [ 1BallType [ _IRollerType | [ 1Box Way

I. Mount Method [ |Fixed-Fixed [ 1Fixed-Supported [ IFixed-Free

[ 1Supported-Supported

Lead Accuracy, Axial Clearance, Preload and Stiffness

A. Specified Travel (T') mm

B. Positioning Accuracy

mm(No Load) | Repeatability Accuracy

mm(No Load)

C. Preload kgf Preload Torque kgf/em
D. Axial play mm (No Load)

E. Nut Stiffness kgf/um

Other Conditions

A. Lubrication Oil | Grease | other

B. Ambient Temperature (| (|

C. Special Conditions

P.S. The specifications in this cataloguea are subject to change without notification, For other special requirements, please contact us.
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