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Hybrid Hexapod® F{LEH:

Hybrid Hexapod® {3 L5
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H/ Linear Travel: L9 Rotary Travel:
z
X-Axis Travel: mm X-Axis Roll:
Y-Axis Travel: mm
Z-Axis Travel: mm
F# RO AR A Tel: 4006-888-532
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FRESEL Value

e THE (Yaw) Unlimited
Ang. Velocity: 180 deg./s
TEELTHE(Max. / Min.) 200mm/6mm

Max. Linear, Ang. Velocity:
PV V=R

(DEEZ YR

0.5m/s, 180 deg./s
<5nm

< +/- 80nm
<1.0um

XY Travel (Max. / Min.)

Max. Linear, Ang. Velocity:
Linear Resolution:
Bi-Directional Repeatability:
Displacement Accuracy:

unlimited/60mm

0.5m/s, 180 deg./s
<5nm

< +/- 80nm
<1.0um
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] Hybrid Hexapod®:

TEAEEL ) f A TRE Pitch/Roll /22270 ?
e S F A% B 1550 Hybrid Hexapod® T.H H0 S “TCP" R L YT E IR B 2 %2 /b2

I=

1. TEHEER TAEVEH XYz &% /b?
2.

3.

AUNION TECH CO., LTD

ROLL  PITCH

°

Y-Axis Pitch: °

Z-Axis Yaw: Infinite °

We chat: AunionTech

Website: www.auniontech.com

info@auniontech.com

TCP Offset:

X-Axis Offset: ___mm
Y-Axis Offset: ___mm
Z-Axis Offset: ___mm
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1x Volume 4x Volume
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Refer to this video regarding working volume of a Stewart Platform:
https://www.youtube.com/watch?v=gMG 1905sPs

Easily Configurable Work Volume
60x60mm XY; 15mm Z 200x200mm XY; 15mm Z

[y R R AR AT Tel: 4006-888-532 Website: www.auniontech.com
AUNION TECH CO., LTD We chat: AunionTech E-mail: info@auniontech.com


https://www.youtube.com/watch?v=gMG_1905sPs

aunion

\ o< 5= 7L

Hexapod to ALIO Hybrid Hexapod® T /E/&RFR L4

MRS R BR A BE S HLRIEE ) RGeS I TAEZS TR G . Hybrid Hexapod® H A7 75 TAE
AR, HAFEAE R ME— BRI AR TR MR 1 2 (TR (B4 7S B3 R FAEIX TR
fiill o Hybrid Hexapod® 1 TAEARFRAEXY 1A AN 32 = B 22 57 R 1Y) FR 5]

1x Volume 4x Volume
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LGRS RS S AE XY AT AL Ry Z BATRE AN A LA TR 2 2 BRG] Hybrid
Hexapod® /52 TAEZS B AT o7 B Y Z AT PR o
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Hybrid Hexapod Y Z #ifTAERES 2 302ty XY&Z SATHEE L TARE BB /\ 1 EMEIE
SR A NBFEAE XY AT RER) 1A 2% 52 2 BRI o

WFFEIE TARARBON EE R/ N 6D ~F- & HISZH......
Traditional Hexapod: ALIO’s Patent Pending Hybrid Hexapod®:

PI H811: X=34mm, Y=32mm, Z=13mm Al-HH-60XY-15Z-56R: X=60mm, Y=60mm, Z=15mm

o= womm o)

34mm =

32mm 60 mm
Area @ mid-stroke= 1088mm? Area @ mid-stroke = 3600mm?

Area at mid stroke Comparison is almost 0.3:1, But as we move outward the comparison changes
greatly...

Hexapod’s Mushroom Volume calculation: Cube’s Volume calculation:
~2/3x Volume of a Sphere =2/3* 4/3 * PI *r*  Volume of a Cube=L* W *H

Volume of Mushroom = 2/3* 4/3 * P| * (1.7cm)? Volume of a Cube = 6cm * 6cm * 1.5cm = 54cc

13.7 cc 54cc

SRR ST HY Hybrid Hexapod® L, 47 AL & Fl Hybrid Hexapod® e TAERFRLE A 1:4

SRR ARA T Tel: 4006-888-532 Website: www.auniontech.com
AUNION TECH CO., LTD We chat: AunionTech E-mail: info@auniontech.com
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Hexapod Motion,
Resolution, and Hybrid
Hexapods®

“Resolution” 3 HERIX M ARIBER LT 2 =0
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Where do errors come from in a 6D motion system?
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Where do errors come from in a 6D motion system?

« R IR B S T

Screw / Spindle Drive Lead Error Cannot Be Neglected
(It must be accounted for and corrected)

Screw / Spindle Drives

[Fig.1] Lead accuracy of precision ball screws (JIS B 1192)
4 Effective thread length
Cumulative nominal lead
[SEA=i=|
8 S ~ Cumulative ified lead - o Ilﬂe%.
E o e B A IS
E Cumulative ~ T H?{JE%H*
@ actual lead — =
3 = b B 2 5
- ~
S N
- One
revolution 300 J
Actual mean lead

An example of a Stewart platform

Images Courtesy of Google Images

ALIO s-p

Where do errors come from in a 6D motion system?

Actual Mean Lead Error
(DIN) P3 =+ 12 pm/300mm
(DIN) P5 =+ 20 um/300mm

Typical Design of Screw / Spindle Drive Hexapod Legs

ERROR

Commanded Position
(CALCULATED VALUE!)

| [LeAp scREW

LEAD ERROR:

R TER, (JIS) €3 =+ 10 ym / 100mm

Point of measurement
for leg length

-
U

Image Courtesy of Google Images
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Where do errors come from in a 6D motion system?

N

o NEHMRTH KB R I

LEAD ERROR
X 6 LEGS

XA R 38 5 YT 32 A6 B
BRERAL T R IKEUE AR A &

An example of a Stewart platform
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What does the term “Resolution”mean?

IR AT BB B ME B ARTE , IR A R4
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What does the term “Resolution” mean?

ALIO P72 IERf 1T

1. TERRBISETEA R AEER (AT ) ALIO’s Approach
2. Fﬁﬁg ﬁﬂ%ﬁ@%ﬂﬂﬁ%‘l@ﬂiﬂ% ALIO Direct Drive, Direct Read Leg
3. BEREMZEASNEMIESEILE pom—

RIGID BODY
LINEAR MOTOR-
?CB FORCE

?ENCODER POSITION
MOTOR FORCE

LINEAR ENCODER

TEER TR

: HIGH PRECISION - LeNEUMATIC

| CROSSED ROLLER

LEAD ERROR TooFloNT 0 BEARINGS COUNTERBALANCE
X 6 LEGS

R E*

Screw Drive £ 10
pm/100mm Rotary Encoder
(doesn’t see Lead Error)

©

Why Hexapod Motion is Inaccurate
when compared to a Hybrid Hexapod®

JI TR

A RIBAT LA I £
BH B

ALIO Hybrid Hexapods® fi#
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iR RSN AR A Tel: 4006-888-532 Website: www.auniontech.com b
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Why Hexapod Motion is Inaccurate
when compared to a Hybrid Hexapod®

Stiffness:
Hexapod Hybrid Hexapod
Link Will Pivot Link Mechanics

About Lower Ball Joint

(No Resistance) Counteract Force

(Rigid Structure)

Applied Side or
Horizontal Force

Applied Side or
Horizontal Force

-

Why Hexapod Motion is Inaccurate
when compared to a Hybrid Hexapod®

= =
B S s s ata e [ IR, A RS S

B4

=

Legacy Hexapod ALIO Hybrid Hexapod®

X Axis Linear Move 6 1

Y Axis Linear Move 6 1
Z Axis Linear Move 6 3
Theta Y Rotation 6 3
Theta Y Rotation 6 3
Theta Z Rotation 6 1

Which system has more error sources?

iR RS CHRESAR AT Tel: 4006-888-532 Website: www.auniontech.com
AUNION TECH CO., LTD We chat: AunionTech E-mail: info@auniontech.com
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Why Hexapod Motion is Unsmooth

when compared to a Hybrid Hexapod®

AT Sl IR, AFRE N RS LZﬁJm%*
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py); BH B A4 %14 10 Tk

ﬁﬁHybrld Hexapod® Motion [ & i 4 i i ) }
BT 10 4KEES S >/\.}

Lack of Precision

Why Hexapod Motion is Unsmooth

when compared to a Hybrid Hexapod®

SRR AR A ] Tel: 4006-888-532 Website: www.auniontech.com

AUNION TECH CO., LTD We chat: AunionTech E-mail: info@auniontech.com



Head to Head
Comparison of
ALIO's Mini Hybrid Hexapod®
to Closest Competition
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Specification ALIO's Mini Hybrid Hexapod™ Pl's M811 Newport's HXP50-MECA Advantage
Information Directly from the Pl Website Information Directly from the Newport Website

Axes of Motion 6 6 6
Size, XY Footprint 150 mm x 164 mm @ 100 mm @ 200 mm
Size, Height 186 mm 116 mm 151 mm
X Travel +/- 30 mm +/- 17 mm +/- 17 mm ALIO
Y Travel +/- 30 mm +/- 16 mm +/- 17 mm ALIO
Z Travel +/- 8 mm +/- 6.5 mm +/- 7 mm ALIO
Theta X +/- 10 deg +/- 10 deg +/- 9 deg ALIO
Theta Y +/- 10 deg +/- 10 deg +/- 8.5 deg ALIO
Theta Z 360 deg Continuous +/- 21 deg +/- 18 deg ALIO
Actuator Resolution <5nm 40 nm Not Defined on Website ALIO
Minimum X Motion 20 nm 500 nm 100 nm ALIO
Minimum Y Motion 20 nm 500 nm 100 nm ALIO
Minimum Z Motion 20 nm 200 nm 50 nm ALIO
Minimum Theta X 0.4 prad 3.5 prad 0.87 prad ALIO
Minimum Theta Y 0.4 prad 3.5 prad 0.87 prad ALIO
Minimum Theta Z 0.4 prad 3.5 prad 1.75 prad ALIO
Backlash, XY 0.0 um 1pum Datasheet Defines as "Low" ALIO
Backlash, Z 0.0 um 0.2 ym Datasheet Defines as "Low" ALIO
Backlash, Theta X & Theta Y 0.0 prad 10 prad Datasheet Defines as "Low" ALIO
Backlash, Theta Z 0.0 prad 15 prad Datasheet Defines as "Low" ALIO
Repeatability X +/- 0.1 um +/- 0.3 um +/- 0.2 um ALIO
Repeatability Y +/- 0.1 um +/- 0.3 um +/- 0.2 um ALIO
Repeatability Z +/- 0.1 um +/- 0.1 pm +/- 0.1 um ALIO
Repeatability Theta X +/- 1.4 prad +/- 4 prad +/- 1.8 prad ALIO
Repeatability Theta Y +/- 1.4 prad +/- 4 prad +/- 1.8 prad ALIO
Repeatability Theta Z +/- 2.5 prad +/- 8 prad +/- 3.5 prad ALIO
Maximum Velocity X 50 mm/s 10 mm/s 14 mm/s ALIO
Maximum Velocity Y 50 mm/s 10 mm/s 12 mm/s ALIO
Maximum Velocity Z 15 mm/s 10 mm/s 5 mm/s ALIO
Maximum Velocity Theta X 20 deg/s 14 degrees/s 6 degrees/s ALIO
Maximum Velocity Theta Y 20 deg/s 14 degrees/s 6 degrees/s ALIO
Maximum Velocity Theta Z 360 deg/s 14 degrees/s 15 degrees/s ALIO
Flatness/Straightness of XY Travel +/- 3 um Not Defined Not Defined ALIO
Load Capacity 5kg 5kg 5 kg centered
Feedback Linear Optical Encoder Not Clearly Defined on Website Rotary Encoder
Forward/Inverse Kinematics Yes Not Clearly Defined on Website Not Clearly Defined on Website

Tool Point Center Definition User Definable Yes Not Clearly Defined on Website

Velocity Control Yes Not Clearly Defined on Website Not Clearly Defined on Website

Mathmatical Path Control Yes Not Clearly Defined on Website Not Clearly Defined on Website

* Comparison information obtained from PI's & Newport's websites.
Comparison Release Date: 5-Mar-15
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