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ALIO’sHybrid Hexapod® ~/J 6D Motion $&fit T —Fiar ki 74k, SE&ESEMS BRI, BESH—1
Bomdy, TR, HMUEEMR ) WA,
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Hybrid Hexapod® L& 5

B85 RO B I 2 Hybrid Hexapod® F L&

—  AR{ATJT R S Sh A RR B she S Ar A2 iR + HFRE AN AT DALARE S AR B AR AR I B RS B

—  BR Tz SN RS Bl A B A B i + R BRIEAAL T R AEIRES, EE T
ATk T R4 R A

— ARSI R A B R R+ AUk kT, TR, R

— BEIEITREEE R + BBl R AR = B A A EE A A RS

—  ANETEMRATRERR G, A FRATIE B + XY HYIGUE XY 1712, ZHZRE 2 1 pitch/roll TAEK
SR BURSEITRIEAR ) AT R K 4-12 %

- WAHELSINSEEEAETRUEE) + TMEEEEAVE S S, e A T E A

— WA RS i as BOE R dn i i + R EE DR S R R A

—  BIPLUEA TR E + %ﬁﬁﬂ’iﬁgﬁ M EERAE G RE A R AR R AR

IREET
- HERRR + HEEHERE IR E L
—  HIW T IE BB R RS + HTAENEERGE, BRSNS hgE

—  “FHI SRS RIMTTF ~10,000 — 30,000 Hours + PRIl [RIMTTF ~200,000 — 300,000 Hours
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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 )R

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

BA A RES X FR EEARSE 9L -

A It — A i B LU 06 R

&1 Hybrid Hexapod®:

JUN

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

I=

1. TEHEER TAEVEH XYz && /e
2.

3.

ROLL  PITCH

H/ Linear Travel: Rotary Travel: TCP Offset:
z
X-Axis Travel: mm X-Axis Roll: ° X-Axis Offset: mm
Y-Axis Travel: mm Y-Axis Pitch: ° Y-Axis Offset: mm
Z-Axis Travel: mm Z-Axis Yaw: Infinite ° Z-Axis Offset: mm
FifF 5 e I B R A H] Tel: 4006-888-532 Website: www.auniontech.com
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1x Volume 4x Volume

= —

\\/

Refer to this video regarding working volume of a Stewart Platform:
https://www.youtube.com/watch?v=gMG 1905sPs

tasily Configurable Work Volume
60x60mm XY; 15mm Z 200x200mm XY; 15mm Z
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Hexapod to ALIO Hybrid Hexapod® T /E/RFR L4

WS L RE AR M LRI BE, 5875 2 W) TARAEREZEE K. Hybrid Hexapod® BA 77 TAE
PHH, H A A B e — FRA AR TR SR A B 2 TR RGN e B E LA AEIX MR
il Hybrid Hexapod® HY TAEMAFAAEX Y[R A 32 — AR SR A FR 1 o

1x Volume 4x Volume

<= == < ==

LGRS RS S AE XY TR AL Ry Z BRATRE AN A LA TR 2 2 BRG] Hybrid
Hexapod® /52 TAEZS B AL o7 B Y Z AT PR o
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Hybrid Hexapod Y Z #iIfTARRES 2 503 iy XY&Z SATHEE LY TARE BB /1 EMEEE
GERI N A NBFEAE XY AT RER 1A 2% 52 2 BRI o

ST TARRBON 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

SHFE R TR Hybrid Hexapod® HHLEL, 47 AL & Fl Hybrid Hexapod® e TAERFRLE A 1:4
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Hexapod Motion,
Resolution, and Hybrid
Hexapods®

“Resolution” 73 HEFE X MARIBEAFT A A2

AT 2 B ey AT E TS R R AT A

Mt Lhexapod A SCHBLRFIAT 248 Kk

ALIO 6-p \ﬂ ; Agir ‘Aui:p_‘n

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

TEDIBBN RS H, BE AR ?

o T2 ELead-Error(‘FREIRE), BAWMEEH, KEFES
B E s/ ME?

« WA - WREAFAERER, I8 AF AN E
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Where do errors come from in a 6D motion system?

~<=7/H

o NEAAMFBRIT IS R 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)
Effective thread length

+
o g SR
~ 14 EAISE

h BR R 2 5

l One It A‘
revolution 300 |
Actual mean lead

Lead error

An example of a Stewart platform

Images Courtesy of Google Images

ALIO s-p pur

o

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

Typical Design of Screw / Spindle Drive Hexapod Legs Actual Mean Lead Error
(DIN) P3 =+ 12 um/300mm

ERROR
(DIN) P5 =+ 20 um/300mm

Commanded Position

LEAD ERROR:

IR (JIS)C3 =+ 10 pm / 100mm

Point of measurement
for leg length

=

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

IV

o ONEAMBRITIK SR SR T

LEAD ERROR
X 6 LEGS

XRHAN T8 5 B T 52 P 66 Tl
BRERAL T KRR BRI A A

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

DR ATREN B NS B ARTE , XA A 1R85

(L HRS B IR B2

NI A 6 45 R SRR IR ERIAAAE R IR, IR S
MBI R R ISR R Z 5K R4 S iR = RN, {15
PN BZR A TR A A 2 B
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What does the term “Resolution” mean?

ALIO FY 7 e IE LT

1. VEBRFAIZETHERFN RSB BB (A I Y ALIO’s Approach
2. FIRBER ORIESHNINES | SRIZE ALIO Direct Drive, Direct Read Leg
3. HEEREASNENES AR P

RIGID BODY
LINEAR MOTOR-~
?ce FORCE

ENCODER POSITION
MOTOR FORCE

TEGR T ok

HIGH PRECISION - LeneumaTic

; HIGH STIFFNESS CROSSED ROLLER (OR MAG SPRING)

LEAD ERROR DO KoReT BEARINGS COUNTERBALANCE
X 6 LEGS

TR E*

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

-LINEAR ENCODER

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

IAEREE

A TR EAB I £
B

PR HRRIEL A ALIO Hybrid Hexapods® fif
RT3 S BT TR R T il
R, BRI RA ]
BRI ZE o

/ THEEE S
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Why Hexapod Motion is Inaccurate
when compared to a Hybrid Hexapod®

"2

Stiffness:
Hexapod Hybrid Hexapod
Link Will Pivot Link Mechanics

About Lower Ball Joint
(No Resistance) Counteract Force

/-\ (Rigid Structure)

Applied Side or ’ ’
Horizontal Force Applled Side or
Horizontal Force

ig————

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

W= =T )
FE T s s st p BN, 20 MBS

'
— 4
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?
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Why Hexapod Motion is Unsmooth

when compared to a Hybrid Hexapod®

T HlRs RS, RIS BALRE G IE s —
RYNEFRIL TR S A TS — RIS R
(PIWASL T ACS SRARHEIX AN ] #T)

He & 12 = BARIE B ane )
FEGER B 2 B A K20 108K N
py); BHES T A 10 K

[fTHybrid Hexapod® Motion FF =iy 4 % {>.\}
CERTHER 10 HDK S -8

Lack of Precision

Why Hexapod Viotion is Unsmooth

when compared to a Hybrid Hexapod®
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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 urad 3.5 prad 1.75 prad ALIO
Backlash, XY 0.0 pm 1um Datasheet Defines as "Low" ALIO
Backlash, Z 0.0 pm 0.2 um 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 pm +/- 0.3 um +/- 0.2 um ALIO
Repeatability Y +/- 0.1 pm +/- 0.3 um +/- 0.2 um ALIO
Repeatability Z +/- 0.1 pm +/- 0.1 um +/- 0.1 um ALIO
Repeatability Theta X +/- 1.4 yrad +/- 4 prad +/- 1.8 pyrad ALIO
Repeatability Theta Y +/- 1.4 yrad +/- 4 prad +/- 1.8 pyrad ALIO
Repeatability Theta Z +/- 2.5 yrad +/- 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 5 kg 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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