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» Kyntronics specializes in Actuation Solutions across many industries including
Medical, Aerospace & Industrial.

» The Kyntronics team has extensive Motion Control experience with Electrical, Software
and Mechanical Engineers on staff.

= Qur business culture is customer focused, with an innovative design team, utilizing
Lean Six Sigma concepts with a continuous improvement conviction.

= AS9100D, IS09001:2015 Certified Quality System

= Kyntronics is located near Cleveland Ohio.

Our mission is to help customers solve Motion Control problems more effectively, using
proven technologies in innovative ways.
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Standard Actuator Offering

EMA (Electro-Mechanical Actuation) SHA (SMART Hydraulic Actuation)

e 40-1200 Ibf (5.3kN) — [linear] e 800-170,000 Ibf (755kN) — [linear]
e 5-2400 in-lbs (271N-m) — [rotary] * High Efficiency

e Smart Actuation (integrated electronics) e Smart Actuation (integrated electronics)
e |deal for OEMs e Accurate Position Control

e Lighter Weight  No Brake to Hold Position

 Easy Manual Release e |P65 Rated

e Motor / Brake e High Shock Load Capable

e Accurate Position Control e Field Bus Connectivity
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SHA Overview

High-Resolution Position
Sensor

Heavy-Duty Rod /
Cylinder w/Patent-
Pending Rod
Compensation
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Brushless Servo Motor

Foam Precise Displacement Bi-
Directional Variable
Speed Pump

Outer
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Valve Control /

(Reservoir)
Manifold
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SMART Hydraulic (SHA) — Modularity

“ 4

-

D

60, 80, 120, 130, 80, 120 Manifold 80, 120 Power Units
142, 160, 190mm Group 0, 1 Pumps

120 & 240Vac — 1ph,3ph 1, 1.5, 2in 2.5, 3.25in 4,5, 6in
12, 24, 48, 96Vdc

K Kyntronics >500 Million Combinations
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Product Families

1 thru 3.25in 4,5 & 6in
120Vac/ 240Vac Up to 85,000Ibf
Up to 25,000Ibf (377kN)

240, 250 &

80 & 120 260 Series
Series

Inline Design

24Vdc, IP68

Up to 9,500Ibf
(42kN)

K Kyntronics HSHF — Up to 170,000Ibf (755kN)

- ] : 6
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Example Product Configurations

80k (40T) IF'eX"i’I'e_ .
Customer Coordinated nstallation
Supplied Motor Fan Cooled

Press
& Drive

Suspension &

70k Bearing Steering

Hexapod ' 42Ton,
84k |bf

Enclosure

-
-

-

L)
-

All-in-One
F18 Damper Feet Mount &

Custom Gas Valve High Precision FB

Mounting &
Anti-Rotation

24Vdc - IP68
Totally Enclosed

k Kyntronics
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SMART-Hydraulic (SHA) - ‘s’ Models

e All Inclusive Solution e Simple / Easy Setup e Versatile Controls
e On Demand Power e Very Efficient e Modular
Continuous Duty @ 230Vac Peak @ 230Vac Continuous Duty @ 230Vac Peak @ 230Vac
Avg-In/s Avg-In/s Avg-In/s Avg-In/s

Series Force-Lbf (N) (mm/s) Force-Lbf (N) (mm/s) Series Force-Lbf (N) (mm/s) Force-Lbf (N) (mm/s)
S08C10-13 966 (4,299) 8.8(225) 2,356(10,481)  8.8(225) S08C32-13 10,208 (45,406) 0.7 (18)| 24,887 (110,704) 0.7 (18)
$13C10-36 732(3,258) 45.6(1,159)  2,197(9,775) 45.6(1,159) $13C32-36 7,737 (34,415) 3.6(92) 23,210 (103,245) 3.6 (92)
$19C10-36  2,197(9,775) 45.6(1,159)  2,197(9,775) 45.6(1,159) $19C32-36 23,210 (103,245) 3.6(92)| 23,210(103,245) 3.6 (92)
S08C15-13] 2,174 (9,672) 3.3(84) 5,301(23,582) 3.3(84) S08C40-13 15,463 (68,781) 0.5 (12)| 37,699 (167,694) 0.5 (12)
$13C15-36  1,648(7,331)  17.0(431) 4,944(21,993) 17.0(431) $13C40-36 11,720 (52,131) 2.5(64) 35,159 (156,394) 2.5 (64)

speed S19C15-36 4,944 (21,993)  17.0(431) 4,944 (21,993) 17.0(431) $19C40-36 35,159 (156,394) 2.5 (64) 35,159 (156,394) 2.5 (64)
S08C15-13 3,866 (17,195) 2.0(50) 9,425 (41,924) 2.0 (50) S08C50-13 24,160 (107,470) 0.3(9) 58,905 (262,022) 0.3 (9)
$13C15-36  2,930(13,033)  10.1(256) 8,790(39,099)  10.1(256) $13C50-36 18,312 (81,455) 1.8(45) 54,936 (244,366) 1.8 (45)
S19C15-36 8,790(39,099)  10.1(256) 8,790(39,099) 10.1(256) S19C50-36 54,936 (244,366) 1.8 (45) 54,936 (244,366) 1.8 (45)
S08C25-13 6,040 (26,868) 1.3(33) 14,726 (65,505) 1.3 (33) S08C60-13 34,791 (154,757) 0.2 (6) 84,823 (377,312) 0.2 (6)
S13C25-36 4,578 (20,364) 6.7(171) 13,734(61,091) 6.7 (171) S13C60-36 26,369 (117,296) 1.2 (29) 79,107 (351,887) 1.2 (29)
$19C25-36 13,734 (61,091) 6.7 (171) 13,734(61,091) 6.7 (171) $19C60-36 79,107 (351,887) 1.2 (29)| 79,107 (351,887) 1.2 (29)
S08C10-05/ 2,356 (10,481) 2.2(56) 2,356 (10,481) 2.2 (56) S08C32-05 24,887 (110,704) 0.2 (4) 24,887 (110,704) 0.2 (4)
$13C10-21 2,356 (10,481)  12.0(305) 2,356(10,481) 12.0(305) $13C32-21 24,887 (110,704) 1.0 (24) 24,887 (110,704) 1.0 (24)
$19C10-34, 2,356 (10,481)  36.0(915) 2,356 (10,481) 36.0(915) $19C32-34] 24,887 (110,704) 2.9(73) 24,887 (110,704) 2.9 (73)
S08C15-05 5,301 (23,582) 0.8(21) 5,301 (23,582) 0.8 (21) S08C40-05 37,699 (167,694) 0.1(3) 37,699 (167,694) 0.1(3)
$13C15-21 5,301 (23,582) 45(113) 5,301(23,582)  4.5(113) $13C40-21 37,699 (167,694) 0.7 (17)| 37,699 (167,694) 0.7 (17)

Force S19C15-34] 5,301(23,582)  13.4(340) 5,301(23,582) 13.4(340) $19C40-34] 37,699 (167,694) 2.0(51) 37,699 (167,694) 2.0(51)
S08C20-05 9,425 (41,924) 0.5(12) 9,425 (41,924) 0.5(12) S08C50-05 58,905 (262,022) 0.1(2)] 58,905 (262,022) 0.1(2)
$13C20-21 9,425 (41,924) 2.7(67) 9,425 (41,924) 2.7 (67) $13C50-21] 58,905 (262,022) 0.5(12)| 58,905 (262,022) 0.5 (12)
519C20-34 9,425 (41,924) 8.0(202) 9,425(41,924)  8.0(202) $19C50-34 58,905 (262,022) 1.4(36) 58,905 (262,022) 1.4 (36)
S08C25-05| 14,726 (65,505) 0.3 (8)] 14,726 (65,505) 0.3(8) S08C60-05 84,823 (377,312) 0.1(1) 84,823(377,312) 0.1(1)
$13C25-21 14,726 (65,505) 1.8 (45) 14,726 (65,505) 1.8 (45) S13C60-21] 84,823 (377,312) 0.3(8) 84,823(377,312) 0.3(8)
$19C25-34] 14,726 (65,505) 5.3(135) 14,726(65,505) 5.3 (135) S19C60-34 84,823 (377,312) 0.9 (23)| 84,823 (377,312) 0.9 (23)
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Feature Comparison

Electro-

Central Mechanical
Hydraulic Ball / Roller
SHA Cylinder Screw (EMA)

Requirement Feature / Benefit

High Force Density / Small

Footprint X X Hydraulics provide the highest force density.
Variable Speed Servo
Technology - Precise control of Precise servo controlled solution (Force, Speed and
speed, force and position X X Position).
Hydraulics is the most efficient means of converting
electrical power to linear power with the power on
Energy Efficiency X demand of the SHA.
All-In-One System X X Servo Motor & Drive optimally sized for the application.
Ability to sustain "shock Hydraulics is the ideal solution for repeat high impact
loading" conditions X X loads.
Cost Effective / Lower Higher efficiency leads to reduced motor/drive sizes and
Equipment Cost X lower costs.
Hydraulics provide the highest reliability numbers of any
Reliability / Low Maintenance X technology. There are no metal to metal wear items.
Simple Fieldbus Control
Connectivity, loT integration X X Easy to use control integration.
The SHA locks in place when power is removed. EMAs
No Back driving X require a brake and are back-drivable.

\ Kyntronics
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Reliability vs. EMA

From Exlar Catalog
Lifetime Comparison (Roller vs Ball Screws)

" S=euSeeEn s c EMA (Electro-Mechanical Actuation)
Rl i e N1l e At 10,0001bf (44kN) EMA is at 100,000
:% wl L __H“'““‘:;__E:;E‘*-}.______é inches (254,000 cm) of travel
G e 1 e S e At 1,000Ibf (4.4kN), EMA is at
==l ;‘Hi T 10,000,000 inches (25,400,000 cm) of
| T travel
(load dependent)
Kyntronics SHA: No metal to SHA (SMART Hydraulic Actuator)
metal contact leads to e Exceeds 50,000,000 in (127,000,000 cm)
increased reliability of travel with no Maintenance
(load independent)  Exceeds 100,000,000 in (254,000,000 cm)
é,, of travel with a simple Rod Seal
K; Kyntronics Cartridge change

: : N 10 g
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SHA Advantages - summary

e Cost effective — no hydraulic infrastructure
e All-in-One Solution
* Energy Efficiency

— Smaller motor & drive — more compact
 High-Shock & Vibration Capability
 No Brake Required
e No Back-Drive or Backlash
* No Maintenance
e Precise Control

 Drop in—Simple to connect and setup
— Connectivity (Ethernet, CanBus etc)

 Environmentally Tough — IP65

k Kyntronics
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HSHF — Design

Mechanically

High Force Connected
Cylinder 1
Precision
High Speed Position Sensor
Cylinder
High Force
Cylinder 2
Reservoir

Cylinder1 ——— | '

Power Unit | -
Valve / I

Control Reservoir

K Kyntronics No Hoses Cylinder 2

- ] : 13
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High Speed-High Force Press / Clamp

*  Multi-Cylinder design

*  High Speed - - up to 45in/sec

*  High Load - - >50tons for <2sec

*  Single Pump & Motor

*  Coordinated Motion

e  Position and Force Control

e Servo Drive with integral motion control
e Versatile Control

Innovation in Motion

kyntronics.com

*  Fieldbus
. 1/0 (Selectable indexes) Rapid Stroke Phase Load Stroke Phase
e Analog (0-10vdc or 4-20ma) Avg HS Maximum HS (Avg HF Speed
in/sec Force in/sec Maximum HF
‘H’ Models (cm/sec) Ibf (N) (cm/sec) Ibf [Ton] (kN)
H1-10-32-36 | 45.6(115.9) 1,261 (5,608) 3.3 (8.3) 24,887 [24.9] (111)
H1-10-40-36 | 45.6(115.9) 1,236 (5,497) 2.2 (5.5) 37,699 [37.7] (168)
_ H1-10-50-36 | 45.6(115.9) 1,186(5,275) 1.4(3.5) 58,905 [58.9] (262)
i H1-10-60-36 | 45.6(115.9) 1,186 (5,275 1.0(2.4) 84,823 [84.8] (377)
rd
H2-10-32-36 | 45.6(115.9) 1,086 (4,830) 1.6(4.2) 49,775 [24.9] (221)
H2-10-40-36 | 45.6(115.9) 1,036 (4,607) 1.1(2.7) 75,398 [37.7] (335)
H2-10-50-36 | 45.6(115.9) 936 (4,163) 0.7 (1.8) 117,810 [58.9] (524)
prp——— H2-10-60-36 | 45.6(115.9) 936 (4,163) 0.5(1.2) 169,646 [84.8] (755)
TIME ke Seroda Phasa
High Fora ! Low Spasd H2-15-32-36 21.5(54.6) 4,031(17,931) 1.6 (4.2) 49,775 [24.9] (221)
Lo Stroie Fhasa
H2-15-40-36 21.5(54.6) 3,981 (17,709) 1.1(2.7) 75,398 [37.7] (335)
H2-15-50-36 21.5(54.6) 3,881 (17,264) 0.7 (1.8) 117,810 [58.9] (524)
K: Kyntr Oni cs H2-15-60-36 21.5(54.6) 3,881(17,264) 0.5(1.2) 169,646 [84.8] (755)
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Unique Technology — Patent Pending

-“"““‘-H-_p:.n EXTEMDED AMND RETRACTED BY ANY EXTERMAL
DRIVE WMECHAMISK WHEH THE PISTOM IS I THE
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i o
J t o
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b f ;

z
-
THE LARGE BOR E—'-\-,_‘_h\-’

GAURDE BUSHING a —
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-
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;
I
PRESSURE APFLED WHEN
THE SISTON S N THE SMALL
=C.
. THIE WILL APPLY & FORCE
O THE LOAD,
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WHEM THE RISTON 12 1M
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Kyntronics Controller (veKtor) — Overview

Tock  Help

View Foecrg List

Features:
* Robust GUI
Symem Tepology
— Easy to setup & startup e
. . i Pmu\. Power Lt
— Auto Tuning, Logging etc R
. Mesor: Proggram
*  Programable motion control P ks
* Coordinated motion
e Digital / Analog I/O
e Position and Force control
e Modbus RTU as standard (Robust)
* Fieldbus control (Optional)
File  View Configuration
SHADD  |Module: SHADD
Hydraulic Power Unit | Drive | Digital =
Digital Inputs Sm /0
Deseription Tgt :12 Force State
Digital Inputs - Channel 00 D@ [ [false
Digital Inputs - Channel 01 D@ [ [false
Digital Inputs - Channel 02 D@ [ [false
Digital Inputs - Channel 03 D@ [ [false
Digital Inputs - Channel 04 5 false
Digital Inp: false
Digital Inputs false
Digital Inp: false
Digital Outputs Digital Outputs. Hi Current
Enabie Description AL-glf Force  State Description AL-?;E Force  State
01 Digital Outputs - Channel 00 @ [ |false Digital Outputs, Hi Currert - Channel 00 @ [ [false
02 Digital Outputs - Channel 01 @ [ |false Digital Outputs, Hi Current - Channel 01 9@ [ [false
03 Digital Outputs - Channel 02 @ [ false Digital Outputs. Hi Cumrertt - Channel 02 false
04 Digital Outputs - Channel 03 @ [ |[fase Channel 03 false
annel 04 o false nnel 04 false
Channel D5 3 false hannel 05 false
Digital Outputs - Channel D6 3 false Channel false
Digital Outputs - Channel D7 3 false Digital Outputs, Hi Cumert - Channel 07 false

Kyntronics

Innove

ion in Motion
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Repeat
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dagagozgoa | oo

i delnd @0 by charrel
Rurirg e D02 T Fin Poaic

Fredies
Selecied Config M Sanup

11-Feb- 2019 110652 AM D5 1 Losd | Dedmt 01 30-Feb 3085 035518 PM | Save

.M:ve ;;.::;‘ SHAY Crd Set IF
oot Left Opacaed Fight Operand
abel Dwed Timer € - _S0
THEN
L G - Hd . -
’ ; Comment
Label
- : Goto
Compiln L AV
' Gosub
Return
KThen
ST - Assign
ot " MoveOn
! — End
[ 1 Ut g h
[ ] ]
L] 1 Ui e Dve 165
e REF_Trangle = Channel 03 Selection
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Trggee I Placs. Ftresh Pate
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Product Configurator & Pricing

K Kyntronics

Innovation in Motion

SHA Configurator

138720181113
Copyright © Kyrronics 2017-2018

e Easily configure your
product

e Auto generated P/N

* Provides pricing / quote
information

e Works off-line

Syncs & provides updates
when you are connected

k Kyntronics

Innovation in Motion

¥ EHA Configurator - 1.3.52.20180709 Authorized User: [Sales] - Expiration in 30 Days. = | El -
et
Selection Summat
Desired Performance Input Voltage Options g STANDARD UNITS SIUNITS
— Mot
Mominal Force 4000 If @0 N AC @0 OC 0 Degrees * Oremtation Bxdend Retract Edend Rstract
Fod Speed 1000 in P - Clevis + Rod End Nominal Force 4000 2560  |bf 17793 11387 kN
o8 =pee e, n's Ih a';"‘: ;ﬁg @0 12 o RodSpeed 078 122 infs 188 310 ok
se Average Rod Spee e ; Front Flange / Plate ~ Mount Est Run Cycle Time 20 c 20 =
Rod Stroke 10 n @® mm ) 60 Mo Ibf Feedback - Ef::n“:.m Pump Displacement 0.360 in"“3rev 5.839 cc/rev
S 75 Lock P Si Size 31 Size 31
[] Press/Clamp/Shear Application Mo Lock Valve ¥ Valve SIS = s
No M | Rel Manual Qutput Pressure 204 psi 1405 kPa
o eral neesse 7 Release Cyindr 500 in 1270 om
[EDE Phases Conirol !
— 1@0 3 Position Mode, Standard (0.010) ™ iput & Input Voltage 12040 v 1204C v
o mn”(‘r‘ta:hed Attached Search Using Meodous RTU | Feld Bus rkE ! !
Diive [7] Motor/Marifold [7] Cylinder @ Extend Only Est Motor Current 49 A 43 A
Retract Only ?ﬂ Est Output Power, max 3528 W 3528 W
Customer Supplisd = Boih L Motor Speed 2838 mm 2838 om
Drive [][7] Mator |E| Max Shaft Torque 3788 Ib-in 4280 N-m
Required Motor Torque 18.0 Ib-in 204 N-m
Drive, Motor Ltfztion @ Fesrrms © Dy Croe () Column Safety Factor ~ 176.743 176743
Los No Losd : R
00-02.00[ 00:0000| | g0 oo T 50.00 Part Number  2A1A-1FS6-PEG-31A-0025
D 50.00
Peak 02
= 50.00
Search [T Advanced | Create Quote
[0g¢
i [000-00] 00 & P[18]:31 DV[00] M[2]:120 Ld: ¢ .
R [001-001 .00 ¢ P[02]:05 DV[00] M[0]:80 Ld:
1002-001 .00 & DI16]:27 DVI0O] M[21:120 Ld: «
[003-001] 00 & P[21]:-36 DV[00] M[2]:120 Ld: :
Search |Par Lt | Graphs | [004-00] .00 5 P[14]:23 DV[0O] M[2]:120 Ld: «
Program s Ready. . |] toos-oo1 .00 F Dr20]:34 DVIOO] M[21:120 Ld: °
Found 85 Matching Configurations [006-001 00 & P[08]:13 DV[00] M[0]:80 Ld: ¢
Pinging Succeeded. || toa7-001 .00 ¢ D[18]:31 DV[00] M[2]:120 Ld: ¢
Beguesting Renewal... [008-001 .00 & Pr071:11 DVI00] M[01:80 Ld: ¢
?”"lﬁi“’t’? = || roos-oo1 .00 E P[21]:-36 DV[00] M[2]:120 Ld: :
Fromeen Teeaten Tulidsted. 1010-001 .00 ¢ Dr201:34 DVI0O1 Mr§1:130 Ld: ¢~
Pinging Succeeded. LAl o |
Found 85 Matching Configurations M I 7] tongecm o o

kyntronics.com
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Increasing Sales — Minimize Time

Inquiry from the Customer... Identify Needs: (Force / Speed / Control...)

Existing Methodology Using Kyntronics

Draw system diagram 1. Open Configurator
Select pump Select Options
Select motor 3. Quote

Select appropriate hose sizes
Select appropriate hose lengths
Select appropriate connectors
Select necessary control valves
Decide on space / layout
Decide on mounting

10 Conduit runs / wiring

11. Etc...
of i TP
12. Quote % wins increase — time is minimized

N

©oNOU R WN R

» Kyntronics
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SHA Applications

Pressing

=P
>

Bending

Lifting

Punching

Closing / Clamping

K Kyntronics
20
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Successes

Central Hydraulic System Replacement —

(requiring motion control)
Saves time and money designing a system
Easy to setup (saving time)
Versatile force and position control (ranges)

Presses / Clamping

Take advantage of hydraulics (HSHF)

e High speeds with low force & High force at low speeds
Significant power, replacing the large HPU
Locks into position, no brake

Testing Applications

Versatile control
Simple setup

Replacing Electro-Mechanical Actuators

Very cost effective, especially with higher forces
Significant increase in reliability 2-3x more uptime (no metal
to metal contact)

k Kyntronics
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F18 Damper Test — HPU replacement

Advantages per the Customer:

e Self-contained system with all
functionality we need for this test. As an
alternate, we would’ve had to design our
own mini load control system with either
servo proportional valve + external
motion controller OR a gamut of manual
hydraulic valves for precise load control.

* |t saved us many days of assembly/set-
up/testing/tuning and cost as well.

 The biggest challenge with these kind of
systems is force control at low ends. With
conventional hydraulic components, Replaced central hydraulic
tuning takes majority of the testing time. system

e Also, this system gives the customer
ability to test the unit without using
external hydraulic power which makes it
very portable and manageable.

k Kyntronics
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Advantages

k Kyntronics

Presses

Needs higher speeds at a low force most of the stroke,
high force at low speed for a small segment of the

stroke
Take advantage of hydraulics (HSHF) Industries
e High speeds with low force & High force at low e Automotive
speeds e Assembly
Significant power, replacing the large HPU  Press Braking
HPUs are oversized, constantly running with large hoses .

Metal Bending

No hoses, no leaks
Versatile control capabilities
Position and Force control

: : 85,000Ibf
Easy to install, saves time and money

(377kN)

Innovation in Motion kyntronics.com




Clamping

oy

Advantages
* Needs higher speeds at a low force the entire stroke
* Locks into position when stopped
e Take advantage of hydraulics (HSHF)
* High speeds with low force
* Solves many existing issues / clamping techniques Industries
 Mechanical locking devices, large hoses etc Injection Molding
* Electro-mechanical actuators are constantly stopping Metal Fabricating
at the same position significantly reducing the life Wire Clamping
 HPUs are oversized, constantly running with large
hoses
* No hoses, no leaks
* Versatile control capabilities
e Easy to install, saves time and money

k Kyntronics
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Clamplng | Force Control

-;_4|-'

RN

(4) Coordinated SHA Systems

Kyntronics Advantages:
- Replaced an HPU (more eff)
- Added Ethernet comms
- Increased product test quality

SHA Assembly

4 Kyntronics
Innovation in Motion  kuntranlesseam - s



Navy Hexapod Application

I {

e . . .
Compression-Bending=iTorsion TestP«E
sl NS 1 i

Multiple modes, with one actuator design A Single SHA Provides:
e 2in/sec (5cm/s) at 900Ibf (4kN) e 240x speed change
e 0.5in/min (1.3cm/m) at 4200Ibf (18.7kN) * 4.7xload change

/f;
k Kyntronics
: : S 26
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* We are Passionately Customer Focused

 We are Actuation and Motion Control
Experts

* We have a Continuous Improvement
Culture

* We are Manufacturing & Quality
Focused — OTD driven

k Kyntronics
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Kyntronics

Innovation in Mo

Contact Kyntronics
855-596-8765

WWW.Kyntronics.com
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