BIG-E Electro-Mechanical Cylinders

“EF" Force Series “EM" Motorized Series

8500 Ibs Continuous Ba0 Ibs Continuous
Stepper & Brushless
Options & Drives

“ETHUZ0" High Thrust 8 “ETU” Matrix Guided Rod “BIG-A" Automotive Duty
4400 Ibs Continuous 1800 Ibs Continuous 12000 Ibs Continuous
60000 Ibs Max

Compact Planetary
Roller Screw
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BIG “E” Force EF-Series ELECTRIC CYLINDERS

The BIG E-F Series is suitable for the most extreme
workloads or in situations where heavy-duty operation
required with a high dynamic load over time.

The profile has a reinforced structure and the driving
technology consists in customized sphere recirculation
screws, to achieve high dynamic loads offering optimal
speed performances thanks to the various step options.
They are ISO 15552 compatible, can be powered

by Brushless or Stepper motors, which can also be
coupled to gearboxes in order to take up less space
and provide a comprehensive solution.

They can include the AV device which gives

continuous feedback on operation under standard
conditions, warning in advance about any maintenance
needs.

The EF 150 version has a Steel structure.

EF50 EF63
Flange Size mm 65 mm 75 mm
Diameter / Step Screw mm 20/5-10-20 25/5-10-25
Dynamic load kN 14,6-11-13,4 19,8-16-15,1
Axial force 2000km kN  1,981,88-289 269-274-350
Maximum screw speed rpm 4500 4500
Maximum axial speed mm/s 1500 1875
e Nonserded | o sos sos00

is

EF80

95 mm
32/5-10-32
25,9-29,8-22,7
3,52-5,1-5,72
4062
2166

50-800

EF100 EF125 EF150
115 mm 135 mm 165 mm
40/5-10-40 50/10 63/10-16-20
23,9-60,4-44,4 76,9 879-190-141,9
3,24-10,33-12,0 13,15 15-38-30,57
3250 2600 2063
2167 433 688
50-800 50-1000 50-500
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BIG “E” Force EF-Series ELECTRIC CYLINDERS
ORDERING GUIDE

EF80BL-32X10-0500 .5, XX/MS2N04

Fangtooth Rod Style Force Series — Servo Motor PN

“50” “63” “80” “loo” “125” “150”

5
& & P
BC BL BR BM

Ball Screw DIA x Lead

Size 50 20mm X 5mm
10mm
20mm
lomm Sensors
25mm

) S =1sensor

Size 80 32mm X 5mm SS =2 sensors
10mm SSS =3 sensors
20mm SSSS =4 sensors
32mm

Size 100 40mm X 5mm
10mm
20mm
40mm

Size 125 50mm X 5mm
10mm
40mm

Size 150 63mm X  10mm
16mm
20mm
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BIG “E” Force EF-Series ELECTRIC CYLINDERS
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Force (kN)

The tables in figure show the operational performance levels in km as a function of the
loads applied in kNewton (at a speed of 500 rpm).

The tables are merely indicative: we always
recommend sizing depending on the work cycle,
speed and load applied.
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BIG “E” Force EF-Series ELECTRIC CYLINDERS

ACCESSORIES

- DESCRIPTIONS

O O N ;e 0O A W O =

Direct drive Kit
Parallel Drive Kit
Lateral PIN kit
Lateral flange support for lateral Kit
wider Lateral flange support Kit
flange support Kit
Lower flange support Kit
Clevis rod end
Fork rod end
Backword joint swinging kit

effect hall sensor
Available Gearbox 3-4-5-7-10-16-20
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BIG “E” Force EF-Series ELECTRIC CYLINDERS

Lead screw mm
2B mm
2B1 mm

D mm
E mm
@G mm
L mm
L2 mm
L3 mm
M mm
M1 mm
N mm
M1 mm
N mm

2B
1
|

M1

L+(C

©¥B1

Gl

L3

EF5

20x5-10-20
40
50
46,5
N°4 M8x18
3
©12 h8
24,5
173
45
34
M16x1,5
32
65

EF63

25x5-10-25
45
63
56,5
N°4 M8x18
3
214 h8
27
182
55
36,4
M20x1,5
40
75

EF80

32x5-10-20-32
55
80
72
N°4 M10x20
3
@17 h8
31
228
60
40
M20x1,5
40
95

EF100 EF125 EF150
40x5-10-20-40 50x5-10-40 63x10-16-20
70 90 90
100 125 150

89 @130 @130
N°4 M10x20 N°8 M10x25 N°8 M16x30
3 3 3
024 h8 232 h8 &332 h8
40,5 48 50
285 300 438
70 105 95
52,6 61 64
M27x2 M30x2 M36x3
50 60 60
115 135 165
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BIG “E" Motorized EM-Series ELECTRIC CYLINDERS

Highly reliable and widespread cylinders, a
consolidated product with an excellent price-

performance ratio.

They are available on four sizes, 25 - 32 - 50 - 63,
using sphere recirculation screw movement, and
are equipped with an anti-rotation device.

They are ISO 15552 compatible.

They can be powered using Stepper or Brushless
motors, also with closed-ring control.

Motor power may be direct or delayed.

Flange Size mm
Diameter / Step Screw mm
Dynamic load kN
Axial force 2000km kN
Maximum screw speed rpm
Maximum axial speed mm/s
Useful Ride*

mm

(Non standard available under request)

EM?25 EM32
32 mm 47 mm
10/3-10 12/5-10
2,8-25 5,14-3,90

0,32-0,43 0,69-0,67
4500 4500
750 750
50-300 50-400

EMS50

65 mm
16/5-10-16
10,49-11,81-8,33
1,42-2,02-1,67
4500
1200

50-500

EM63

75 mm
20/5-10-20
14,6-11,0-134
1,98-1,88-2,89
4500
1500

50-500
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BIG “E" Motorized EM-Series ELECTRIC CYLINDERS
DRIVES & DIAGNOSTICS INDUSTRY 4.0

Motors and Drives

Ethercat

Drive AW EZ| optional na

Drive AW ECMA

Encoder Incremental

Easy Software Move Modelling

AwareVu 3D vibration Diagnostic Ind. 4.0

All cylinders in the Mech series can be fitted with
Stepper or Brushless motors.

The Stepper power system includes the possibility

of encoder or sensorless control, in order to make

the cylinder more compact and economical, always
guaranteeing precise positioning thanks to a technology
which detects position based on electric operation
parameters.

With Brushless motors very high axial speeds can be
achieved, always with the utmost precision, thanks to a
wide range of available encoders.

It is based on a full-closed loop control system, with
auto notch filter which prevents vibrations also at high
productivity levels to reduce noise during operation.
The 17-bit encoder guarantees high positioning
precision, allowing for a 0.01 mm precision.

Stepper
(Nema xx)

na

na

Sensorless /
Optional

Option

Optional

If the cylinders need to be used in coordination on
several axes (for example in TRIPOD- Simulator
systems), as an option, we offer a four-axis driver with
TRIO software, in order to allow for advanced motion
interpolation.

This axial system control may include our EZI — ECMA
-ServoOne drivers, which can all be integrated in a
single chassis.

The integrated E-Cam connection allows for easy
synchronization of motion and positioning with cameras.

-.‘1 %20C the TARARLIATSA SO D
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BIG “E" Motorized EM-Series ELECTRIC CYLINDERS
DRIVES & DIAGNOSTICS INDUSTRY 4.0

For basic applications, Fagntooth has a control
software system called Easy which can be installed on
a standard PC or Tablet and connected via a USB or
Serial interface to the control electronics.

The following figure illustrates the main menu of the
Easy software.

It is possible to set as many as 64 positions, each
of them characterized by adjustable speed and
acceleration.

Positioning data can be defined in an absolute or
relative way with regard to the current location.

The command selection for the various positions (in
succession or random) makes it possible to simulate
automated operation of the actuator.

If this command is entered, the actuator moves to the
required position and a graphical indication is given of
the position reached.
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BIG “E" Motorized EM-Series ELECTRIC CYLINDERS

ACCESSORIES

1 Direct drive Kit

2 Parallel Drive Kit

3 Lateral PIN kit

4 Lateral flange support for lateral Kit
5 wider Lateral flange support Kit
6 flange support Kit

7 Lower flange support Kit

8 Clevis rod end

9 Fork rod end
10 Backword joint swinging kit
11 effect hall sensor

Available Gearbox 3-4-5-7-10-16-20
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BIG “E" Motorized M-Series ELECTRIC CYLINDERS

Lead screw mm
2B mm
@B1 mm
D mm
E mm
@G mm
L mm
L2 mm
L3 mm
M mm
M1 mm
N mm
M1 mm
N mm

2B

@B1

)

©® | ©

M1 F

G1

L2 L+(CY) L3
EM25 EM32 EMS50
12x5-10 12x5-10 16x5-10-16
= 30 40
22 32 50
226 32,5 46,5
N°4 M3x5 N°4 M6x18 N°4 M8x15
= 20 28
@6 h8 @8 h8 @10 h8
12,5 16,5 16
97,3 129 134
24 48 41
20 25,5 275
M8 M10x1,25 M16x1,5
20 20 32
32 47 65

2G

5

EM63

20x5-10-20
45
63
56,5
N°4 M8x15
28
@12 h8
23,1
171
a1
36,5
M16x1,5
32
75
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BIG “E” Thrust ETHUZ0-Series Rod ELECTRIC CYLINDERS

High Thrust Servo Cylinder with planetary roller screw
with capacity for hard stops and shock loads.

Designed with a planetary roller screw, offering over
three times the load capacity of similar-sized ball screws,
with enhanced weight-bearing capability.

Long Rigidity & Low Noise

+/- 0.010mm Repeatability

Low Maintenance Required

Great Hydraulic System Alternative

Quick to install, troubleshoot, and test; lower
maintenance costs and

compact size, ideal for space-constrained applications

Mounting design

= Multiple mounting options.
Flexible design choice.

front 5 mm Lead
A ron
Bottom up mount flange  flange With Gearbox Boost
Multiple motor mount options
= Multiple motor mount options. Flexible design
choice.
Inline Left Right Upward
ETHU20 ETHU20 ETHU20 ETHU20
(3:1 Gearbox) (5:1 Gearbox) (8:1 Gearbox) (10:1 Gearbox)
Width mm 95 95 95 95
Diameter / Step Screw mm 20 20 20 20
Maximum Payload Vertical kg 360 600 960 1200
Rated Thrust kN 6.2 10.2 16.4 20.5
Maximum screw speed rpm 1500 1500 1500 1500
Maximum axial speed mm/s 42 25 16 13
Useful Ride* (Non standard 50-800 50-800 50-800 50-800
available under request) m (50 increments) (50 increments) (50 increments) (50 increments)
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BIG “E” Thrust ETHUZ0-Series Rod ELECTRIC CYLINDERS

s 2

ORDERING GUIDE

ETHUZ0BLO3-20X03-0200},° XX/ MSZND4

Fangtooth Guide Thrust Series Servo Motor PN

Input Style —

, -~
A

BC BL BR BM

Gearbox Planetary Ratio Boost

03 - 3:1 Ratio

05 - 5:1 Ratio
08 - 8:1 Ratio Sensors

10 - 10:1 Ratio

S =1sensor

SS =2 sensors
SSS =3 sensors
SSSS =4 sensors

Planetary Screw DIA x Lead

Size 20 20mm X 5mm
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BIG “E” Matrix ETU-Series Guided Rod ELECTRIC CYLINDERS

All the same properties as Rodless Finglide MTU-Series.
Built with MATRIX Body: Aluminum Matrix body with
Hardened Steel Integrated Linear Bearing Raceways.

C7 ballscrew with +/-5um repeatability

e Can upgrade to C5 ground +/-3um repeatability

e Optional linear encoder

e Higher precision than steel body actuators;
THK KR, NSK Monocarrier,
Hiwin KK, Bosch PSK

e steel body available

e This rod style actuator CAN take a side load.

e The rod will deflect but the screw will not bend

and fail or bind up

e There is no radial slop in the shaft

e Largest 16mm ballscrew for high

thrust ~8000N (1800Ibf)

e Up to 32mm lead for high speeds = 1.9m/s

e Standard clevis and rod ends available

ETUO4 ETUO4 ETUO4 ETUOS ETUOS ETUOS

(2mm lead) (6mmlead) (12mmlead) (2mmlead) (S5mmlead) (10mm Lead)
Width mm 44 44 44 54 54 54
Diameter / Step Screw mm 10 10 10 12 12 12
Dynamic Load Rating kN 2.3 25 1.7 2.4 4.8 4.7
Dyn Horizontal 2000km travel | kN 1.5 1.5 1.5 2 2 2
Maximum screw speed rpm 3000 3600 3600 3000 3600 3600
Maximum axial speed mm/s 100 360 720 100 300 600
Useful Ride* (Non standard 50-500 50-500 50-500 50-600 50-600 50-600
available under request) mm (50 increments) (50 increments) (50 increments) (50 increments) (50 increments) (50 increments)

ETUO8 ETUO8 ETUO8 ETU12 ETU12 ETU12

(5mmlead) (10mmlead) (20mmlead) (S5mmlead) (10mmlead) (20mm Lead)
Width mm 82 82 82 120 120 120
Diameter / Step Screw mm 16 16 16 16 16 16
Dynamic Load Rating kN 8 6.3 4.2 11.6 6.3 4.2
Dyn Horizontal 2000km travel | kN 5.5 5.5 5.5 15 15 15
Maximum screw speed rpm 3600 3600 3600 3600 3600 3600
Maximum axial speed mm/s 300 600 1200 300 600 1200
Useful Ride* (Non standard 50-800 50-800 50-800 50-800 50-800 50-800
available under request) mm (50 increments) (50 increments) (50 increments) (50 increments) (50 increments) (50 increments)
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BIG “E” Matrix ETU-Series Guided Rod ELECTRIC CYLINDERS

2

ORDERING GUIDE

ETLIOSBL-16XI0-0500 X/ MSZND4

“04” “05” “08” “12”

Ball Screw DIA x Lead

Size 04 10mm X 2mm
6mm
12mm

Size 05 2mm X 2mm Sensors

5mm
10mm S =1sensor
SS =2 sensors
SSS =3 sensors
SSSS =4 sensors
Size 08 16mm X 5mm
10mm
20mm
Size 12 16mm X 5mm
10mm
20mm
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BIG “E" Matrix ETU-Series Guided Rod

ETU-04 Datashteet

D-View

K Style - No motor mount or coupling

14

S B

24.1

=

Stroke 50 100 150 200 L 300 350 400 450 500
Limit Stroke (1) 70 120 170 220 270 320 370 420 470 520
L 313 363 413 463 513 563 613 663 713 763
L1 266 316 366 416 466 516 566 616 666 716
A 25 75 25 75 25 75 25 75 25 75
M 1 1 2 2 3 3 4 4 5 5 L35
N 6 6 8 8 10 10 12 12 14 14
P 25 75 125 176 225 275 325 375 425 475
KG™! 0.7 0.87 1.04 | 1.22 1.4 1.58 1.76 1.94 | 212 2.3
K 213 263 313 363 413 463 513 563 613 663
Linear Lead 2 100
Speed Lead 6 360 330
mmis | Lead 12 720 660
21 KG refers to the weight with motor related accessories (excluding motor), not corresponding to K Type.
L Stroke
L1 4T @25 g6
| E— -3 g3 £:) = ‘
- ~2_1_ | |mechanical imit:10£1
echanicallimit:10xX

K: Body length (D View for fixed dimensions on motor side)

‘ Thread length 20

M10*P1.25
020

BB [F ot

The actual angle of rod nut is not always the same as drawing,

please do not set it parrallel to the support bearing base.

_ 89 M*100 A B2
B View N-M47 10+@3 4-thr. ‘ B |
\ —
5 == T 52 5 3 ‘
— == ——— — | wl =
3 T g I > ——= "’I Ml
i;c; i 2-@4T5HT —
= 89 100£0.02 P ‘
45 29.5 MI10*P1.25
4-M4v12 42 - Thread length 20
= e 220
Hll 1 F— <H
LT E 0|2 | ]
g % =
—
- T~ 11 Theactual angle of rod nut is not always
the same as drawing, please do notset it

parrallel to the support bearing base.

The datum plane

2174003| T

-
_f:HjTMechanical limit:10+1

AView
42
30
PCD@32
4-M4¥ 10

PCD@32

23.5

46




BIG “E" Matrix ETU-Series Guided Rod

ETU-05 Datashteet

D-View
K Style - No motor mount or coupling
Stroke 250 300 350 400 450 500 550 600
Limit Stroke (1) 366.5 416.5
L 319.5 | 369.5 | 419.5 | 469.5 [ 519.5 | 569.5 | 619.5 | 669.5 | 719.5 | 769.5 | 819.5 | 869.5 |
L1 272.5 | 322.5 | 372.5 | 422.5 | 4725 | 5225 | 572.5 | 622.5 | 672.5 | 7225 | 772.5 | 8225 = _E:_E
A 25 75 25 75 25 75 25 75 25 75 25 75 E
M 1 1 2 2 3 3 4 4 5 5 6 6 113 !
N 6 6 8 8 10 10 12 12 14 14 16 16 26.3
P 25 75 125 175 225 275 325 375 425 475 525 575 i
@ 2.08 2.22 2.35 2.54 2.82 2.93 2.95 3.18 3.29 3.38 3.58 3.71 “T‘H
K 215 | 265 | 315 | 365 | 415 | 465 | 515 | 565 | 615 | 665 | 715 | 765 = ___
Lead 2 100 8L T =
i 7
;::‘:‘; Lead 5 300 292 | 250 277 |k
s Lead 10 600 583 | 500
Lead 20 1200 1167 | 1000
%1 KG refers to the weight with motor related accessories (excluding motor), not corresponding to K Type.
L
L1 47 Stroke
@28 g6

K: Body length (D View for fixed dimensions on motor side)

E@E_

Mechanical limit:10£1

- h —'r'g'\ [Mechanical limit:6.5+1

5+0.012

M12*P1.25
Thread length 22 ‘ @24
(] N ﬂfﬁﬁ::
1
The actual angle of rod nutis not always the same as 7
drawing, please do not setit parrallel to the support || 34 The datum plane
bearing base. / - -
PCD@38
4-M4¥10
955 M*100 A | 32
‘ N-M5¥ 13+@4.4-thr. ‘ 5 | (
N |-.—
o T ¥ x T
[ =& imees . 4
i & -‘E . 7_77% ! H 7
2-@5VTHT — The datum plane q ‘ ' o{
955 | 100+0.02 P ZnZ k
! 26.7+0.03 | 27
L
L1 47 Stroke ‘
\ @28 gb

54

126.5

Mechanical limit:10+1

'H\_Mechanical limit:6.5+1

AView
54
‘ 38.6 ‘
u|
o~
The datum plane [g, g =[S
P e o N
PCD@38 27

4-M4710




BIG “E" Matrix ETU-Series Guided Rod

ETU-08 Datashteet

D-View
K Style - No motor mount or coupling

Stroke 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Limit Stroke (+1) 70 120 170 220 270 320 370 420 470 520 570 620 670 720 770 820
L 376 426 476 526 576 626 676 726 776 826 876 926 976 1026 | 1076 | 1126
L1 328 378 428 478 b28 578 628 678 728 778 828 878 928 978 1028 | 1078
A 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100
M 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8
N 6 6 8 8 10 10 12 12 14 14 16 16 18 18 20 20
P 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800
k6™ 4.06 4.44 | 4.85 5.15 5.5 583 | 6.156 6.5 6.79 | 7.12 7.56 7.86 | 8.27 8.56 8.8 9.1
K 268 318 368 418 468 518 568 618 668 718 768 818 868 918 968 1018
Linear | Lead5 300 292 | 250 | 225 | 225
Speed Lead 10 600 583 500 450 450
mm/s Lead 20 1200 1167 | 1000 | 900 900
31 KG refers to the weight with motor related accessories (excluding motor), not corresponding to K Type.
L Strok
L1 48
| @31g6
[=] [=] o [5] —
I _______________%_______1'?333_
3 11Mechanical limit:10+1
&) . 5 ) ) ) "
HI 3 { Mechanical limit:10+1
S 64
K: Body length (D View for fixed dimensions on motor side) . 57
MI14°PL5 (136 4-M5¥10
Thread length 22‘ @26 — | ————

5+0.012
g

to-ti| o He

i
A

The actual angle of rod nut is not always the same
asdrawing, please do not setit parrallel to the
support bearing base.

/

Parallel Mount Option

The actual angle of rod nut isn
———=|4 the same as drawing, please d
parrallel to the support bearin

98 M*100 A 80 C-C View
N-M6V 15+@s5.4-thr. B | 82
B ¢
- + ¥ % N ]
T —+———%—————@~———H@$ 3 ! W 9
- 25 o & Py The datum plane Jf; L
2-05¥OHT ¢ pppn
08 |1000.02 P | 40.7£0.03 41
3 . . . 55_( -
Thread length 22, 24 [ ir2 136
read en —
_ g i 226 4-M5%10 |
) "E ] ‘f@+ 0
2 I ﬁi_ 1 The datum plane l—;+ +:| g]m
4

ot always /
onotsetit
g base. /




BIG “E" Matrix ETU-Series Guided Rod

ETU-12 Datashteet

D-View
K Style - No motor mount or coupling

Stroke 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Limit Stroke (1) 1585 208.5 2585 308.5 358.5 408.5 458.5 5085 558.5 | 608.5 -
L 406 456 506 556 606 656 706 756 806 856 906 956 1006 | 1056 | 1106 | 1156 = |
L1 344 394 444 494 544 594 644 694 744 794 844 894 944 994 1044 | 1094 2 ‘P
A 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 ®17 9
M 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 .
N 6 8 8 10 10 12 12 14 14 16 16 18 18 20 20 22 D%ﬁ;-” 199 |
P 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 32‘ )
[ 4.86 5.36 | 5.86 | 6.36 6.86 7.36 7.86 | 8.36 | 8.86 9.36 | 9.86 | 10.36 | 10.86 | 11.36 | 11.86 | 12.36 J - E iy {
K 280 | 339 | 389 | 439 | 489 | 539 | 589 | 639 | 689 | 739 | 789 | 839 | 889 | 939 | 989 | 1039 2 1 P ]1 2 r ﬁ'_:“"//
|- -] (] L 7
Lead 5 300 250 TS 5 32.5 K 1
Li . - "
SL";% Lead 10 600 500 14D 4-M5712
mmis Lead 20 1200 1000 =T2L) 4-M3¥8
Lead 32 1920 1600
1 KG refers to the weight with motor related accessories (excluding metor), not corresponding to K Type.
L
L1 62 Stroke .
| Mechanical limit:4.25+1
- s ® |
- - o
— 5 = ||Mechanical limit:4.25+ 1
@#32g6
K: Body length (D View for fixed dimensions on motor side) 120
M18*P1.5 94 .4
Thread length 19 232 935
E:I:% Fl | o T = = L2 = oo The datum plane f@} -
T l 1 p l:Fﬂ ] o
The actual angle of rod nut is not always the same as ff“31 60 325
drawing, please do not setit parrallel to the support {
bearing base. /
o8 M*100 A 46 _
B View N-M8¥16+@6.8-thr. | | C-C View
g NI i 120
8 ﬂ\ 4 52 *
~ =T 4 - 1ol - w|o
S | = 9 BT SIE !
co \ & & & & t Th ot
S = e datum plane o
o 2-9697HT =T P , /1 |
98 1000.02 P 60+0.03 60 | L
Parallel Mount Option
The actual angle of rod nut is not always the same as drawing, X 120
please do not set it parrallel to the support bearing base. Thread leneth 19 M18"P1.5 94.4
read leng 320 935
—— ” 1 [
. | ! The datum plane L, - ol | 9
= 19 | [32.5
| B SIE
| 3] =
184.5 M*100 A 46 €0




BIG “A" Automotive Duty Rod ELECTRIC CYLINDERS

Automotive Duty Servo Cylinder with hardened steel
insert ball screw with capacity for high duty cycles.

Long Rigidity & Low Noise
+/- 0.023mm Repeatability
Low Maintenance Required
Great Hydraulic System Alternative

Quick to install, troubleshoot, and test; lower
maintenance costs and
compact size, ideal for space-constrained applications

Max Force Max Speed

Size 3 LG - 02LC “L" low Speed 6,500 Ibs B Inch/ sec
BIGA MD - 10LC “M" - Medium Speed 12 Inch / sec
[H] 25LC [i1P/1/M(1) - High Spd 20 Inch / sec

(U] S0LC [ii] P/ 1/M(L1) - Ultra Spd 40 Inch / sec

Size 4 LG - 02LC “L" low Speed 10,000 Ibs B Inch/ sec
BIGA MD - O8LC “M" - Medium Speed 12 Inch / sec
[H] 20LC [i1P/1/M(1) - High Spd 20 Inch / sec

(U] S0LC [ii]P/1/M(L1) - Ultra Spd 40 Inch / sec

Size 5 LG - 02LC “L" low Speed 14,300 Ibs B Inch/ sec
BIGA MD - 10LC “M" - Medium Speed 12 Inch / sec
[H] 25LC [i1P/1/M(L1) - High Spd 20 Inch / sec

(U] S0LC [ii]P/1/M(L1) - Ultra Spd 40 Inch / sec

Size B LG - 02LC “L" low Speed 23,000 Ibs B Inch/ sec
BIGA MD - 03LC “M" - Medium Speed 12 Inch / sec
[H] 10LC [i1P/1/M(L1) - High Spd 20 Inch / sec

(U] 20LC [ii]P/1/M(t1) - Ultra Spd 40 Inch / sec

Size 7 LG - 02LC “L" low Speed 60,000 Ibs B Inch/ sec
BIGA MD - 03LC “M" - Medium Speed 12 Inch / sec
[H] 10LC [i1P/1/M(L1) - High Spd 20 Inch / sec

(U] 20LC [i]P/1/M(t1) - Ultra Spd 40 Inch / sec

INSPIRE . GREAT . AUTOMATION

www.fang2th.com - 11970 Mayfield - Livonia, Ml 48150



BIG “A" Automotive Duty Rod ELECTRIC CYLINDERS
ORDERING GUIDE

BIGALGO7BL-0ZLC-0a00 5 XX/MSZNO4

Fangtooth Guide Rod BIG-A Series

LG = Low Speed Geared Parallel Side Drive
MG = Medium Speed Geared Parallel Drive
HP = High Speed 1:1 Parallel

Servo Motor PN

UP = Ultra High Speed 1:1 Parallel Size
HI = High Speed Inline Drive Shaft «03”
Ul = Ultra High Speed Inline Drive Shaft “«Qa”
HM = High Speed Motor Mount Direct Drive «05”
UM = Ultra High Speed Motor Mount Dir Drv

“06”
“07”

Lead Constant

Size03  Low Speed 2.5mm 02LC Sensors
High Speed 10mm 10LC
1:1/ Direct 25/50 25LC/50LC S =1 sensor
. SS =2 sensors
Size 04 Low Speed 2mm 02LC SSS = 3 sensors
High Speed 8mm o8LC SSSS = 4 sensors
1:1/ Direct 20/32 20LC/32LC
Size 05 Low Speed 2mm 02LC
High Speed 10mm 10LC /
1:1/ Direct 25/50 25LC/50LC
Size 06 Low Speed 2mm 02LC
High Speed 5mm 05LC
1:1/ Direct 10/20 10LC/20LC
Size 07 Low Speed 2mm 02LC
High Speed 5mm 05LC
1:1/ Direct 10/20 10LC/20LC

INSPIRE . GREAT . AUTOMATION

www.fang2th.com - 11970 Mayfield - Livonia, Ml 48150




Fangtooth Inc. Terms & Conditions for Sale
11970 Mayfield St. Livonia, MI 48150

SECTION 1: APPLICABILITY

1.1 These terms & conditions (the “Terms and Conditions”) of sale are applicable to all
quotations for the sale or orders for the purchase of all equipment or goods (the “Products”)
made by or for Fangtooth Inc 11970 Mayfield St. Livonia MI 48150 (“Company”.)

1.2 Unless otherwise agreed, written quotations are valid for 30 days from the date of
quotation. All price lists and discounts are subject to change without notice.

1.3 All orders placed by the Buyer are subject to written acceptance by the Company. No
contract between Buyer and Company shall exist prior to the time of such acceptance by the
Company.

1.4 These Terms & Conditions supersede all prior written terms, understandings, purchase
orders, assurances and offers. Company shall not be deemed to have waived these Terms &
Conditions if it fails to object to the conditions appearing in or attached to a purchase order
issued by Buyer. Buyer's acceptance of the Products or services furnished by the Company
shall constitute its acceptance of these Terms & Conditions.

SECTION 2: PRICE & SHIPPING DATES

2.1 All orders must be bona fide commitments showing a complete description of equipment,
quantity, price & shipping dates required by the Buyer.

2.2 Timely performance by Company is contingent upon Buyer supplying to Company, when
applicable, all required technical information and data, including drawing approvals, and all
required commercial documentation. Shipping dates are subject to final confirmation or
change by Company and are based on prompt receipt of all necessary information regarding
the order. Unless otherwise indicated, all delivery dates specified by the Company are
estimated time frames and time is not of the essence in Company’s performance of the sale of
the Products.

2.3 If shipment is delayed for thirty (30) days or more from the delivery date accepted by the
Company for reasons attributable to the Buyer and provided that the Buyer shall have no other
liability to the Company in respect of such delay, the reasonable direct costs of putting the
Products into storage at a facility off-site of Company’s premises until such times as they are
shipped (or delivered) shall be the to the Buyer’'s account and at Buyer’s sole risk.

SECITON 3: PAYMENT

Terms of payment are net 30 days from the date of invoice unless otherwise agreed in writing.
Late payments may be subject to interest on the unpaid balance at the greater of 2% per
month or the maximum rate permitted by law. No deductions or set-offs are to be made by
Buyer from amounts due unless specifically authorized by the Company in writing. If in the
judgment of the Company, the financial condition of Buyer at any time does not justify
continuance of production or shipment on the terms of payment specified, the Company may
require full or partial payment in advance.

SECTION 4: TAXES

The Company’s prices do not include sales, use, excise taxes, tariffs, duties or value added or
similar taxes or fees. The Company will add such taxes or fees to the invoice unless the Buyer
provides Company with tax-exempt certificate acceptable to the applicable taxing authorities or
arranges payment of such taxes or fees directly by the Buyer.

SECTION 5: WARRANTY

5.1 NEW PRODUCT - Company warrants the Products shall be free of defects in material and
workmanship and meet the Product specifications for a period from the date of shipment as
specified below.

5.1.a FANGTOOTH MAX straddle mounted pinion systems — 3 years.
5.1.b FANGTOOTH OPEN cantilevered pinion systems — 2 years.

5.1.c FANGTOOTH Any products not specified as standard including any units with non-
standard coatings for corrosion claims — 1 year.

5.1.d FANGBOT integrated systems — FANGTOOTH MAX integrated into larger systems will
carry the full 3 year warranty. FANGTOOTH OPEN integrated into larger systems will carry
the full 2 year warranty. Custom (non-standard) engineered products within the larger systems
or any other non-standard FANGTOOTH products will be warranties for 18 months.

5.2 Notwithstanding the warranty periods listed above, the warranty on normal wear items
such as oil seals is limited to one year. The warranties of gearboxes, motors, brakes,
couplings, linear rail, linear bearings, gear rack and pinion and all other add on items shall be
the warranties provided by, and shall be the responsibility of, the original equipment
manufacturer. The Company is not responsible for and does not warrant (a) equipment,
components and/or material furnished by the Buyer; (b) the sufficiency of functionality of any
design specifications furnished by the Buyer; nor shall Company be liable for defects or
damages arising from the foregoing. Notwithstanding any other provision in these Terms and
Conditions, none of the warranties given by the Company shall apply to products
manufactured by others and sold by the Company. Buyer will at its own expense arrange for
any dismantling and reassembly of any goods and equipment and the provision of all
equipment (including without limitation lifting equipment and crane-age) to the extent that this
is necessary to remedy the defect or facilitate re-performance of service.

Unless otherwise agreed, necessary transport of the Products and/or parts therefo to and from
Company in connection with the remedying of defects will be at the risk and expense of the
Buyer. Buyer will follow Company’s instructions regarding such transport.

Unless otherwise agreed, Buyer will bear any additional costs which Company incurs as a
result of the Products being located in a place other than the place of delivery.

Defective parts which have been replaced will be made available to Company and will be its
property.

5.3 Any claims under this warranty must be made in writing to the Company at the address set
forth above (or by email) within thirty (30) days of the discovery thereof. The

(i)
Company’s obligation under this warranty shall be limited to the repair or replacement, at the
Company’s option, of the Product, or any part thereof, when the Company has determined the
Product is not warranted; any Product or parts repaired or replaced pursuant to the warranty
will by warranted for the remainder of the original warranty period. The Company shall not be
responsible for any claims which the Company determines are due to improper installation,
operation above rated capacity, exceeds L10 life cycles, operation at extreme conditions,

normal wear and tear, accident, or because the Product has been used, adjusted, altered,
handled, maintained, repaired or stored other than as directed by the Company.

5.4 This warranty shall not apply in the event of defects caused by: (i) physical abuse of the
Products or any component, or acts of vandalism by any persons other than Company; (ii)
alterations, modifications, additions, or repairs made during the applicable warranty period by
anyone other than Company, and its authorized employees, agents or subcontractors; (ii)
accidents or damage resulting from fire, water, wind, hail, lightning, electrical surge or failure,
earthquake, theft or similar causes not caused by the sole negligence of Company; (iv)
damage as a result of corrosion or other damage caused by Buyer’s failure to protect and
maintain the Products in accordance with Company’s written instructions and warnings; or (v)
design specifications furnished by Buyer.

5.5 Buyer shall not rely upon Company’s skill or judgement or furnish Products for any
particular purpose beyond the specific express warranties provided herein. Buyer has the
responsibility to determine whether the Products and specifications are fit for buyer’s intended
purpose. Company does not warrant the Products will comply with the requirements or any
safety code or regulations, or with any environmental or other law or regulation. Buyer is
responsible for the safe and lawful operation and use of the Products.

5.9 THE FOREGOING WARRANTIES ARE THE SOLE WARRANTIES PROVIDED BY
COMPANY FOR THE PRODUCTS AND ARE IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED, ALL OF WHICH ARE HEREBY DISCLAIMED AND EXCLUDED BY
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE. BUYER
AGREES THAT ITS SOLE AND EXCLUSIVE REMEDY AGAINST COMPANY WILL BE
LIMITED TO THE REPAIR AND REPLACEMENT OF NONCONFORMING OR DEFECTIVE
PRODUCTS PROVIDED COMPANY IS PROMPTLY NOTIFIED IN WRITING OF ANY
DEFECT. THIS EXLUSIVE REMEDY WILL NOT BE DEEMED TO HAVE FAILED OF ITS
ESSENTAIL PURPOSE SO LONG AS COMPANY IS WILLING TO REPAIR OR REPLACE
THE NONCONFORMING OR DEFECTIVE PRODUCTS.

SECTION 6: OWNERSHIP OF INTELLECTUAL PROPERTY

Company retains ownership and all rights to its intellectual property. Buyer shall have no
rights to Company’s intellectual property. Any intellectual property developed by Company
and arising in connection with the supply of Products hereunder shall be deemed property of
Company, and Company shall have exclusive rights to the use and ownership of such
intellectual property.

SECTION 7: THIRD PARTY INTELLECTUAL PROPERTY CLAIMS

Company shall pay costs and damages finally awarded in any suit against Buyer by a third
party to the extent based upon a finding that the design or construction of the Products as
furnished infringes a patent or other third party intellectual property rights (except infringement
occurring as a result of incorporating a design or modification at Buyer’s request), provided
that Buyer promptly notifies Company of any charge of infringement, and Company is given
the right at its expense to settle such charge and to defend or control the defense of any suit
based upon such charge. Company shall have no obligation hereunder with respect to claims,
suits or proceedings, resulting from or related to, in whole or in part, (i) the use of software or
software documentation, (ii) compliance with Buyer’s specifications, (iii) the combination with
other products, or modification of, the Products after delivery by Company, or (iv) the use of
the Products, or any part thereof, in the practice of a process. THIS SECTION SETS FORTH
COMPANY’S ENTIRE LIABILITY WITH RESPECT TO PATENTS OR OTHER
INFRIGEMENTS OF INTELLECTUAL PROPERTY.

SECTION 8: RETURN OF PRODUCTS

In the event that the Buyer does not accept the Products, the Buyer must apply for
authorization from the Company before returning the Products to the Company for credit. The
Company will advise the Buyer of the credit to be allowed and necessary restocking charges
on the unused material, subject to the Company’s inspection and acceptance when received.
No material should be returned to the Company except upon receipt of written authorization.
In addition to the usual restocking charges, the Buyer must pay the actual transportation
expense of the Company, plus all return transportation costs. Motors and specially designed
parts will not be accepted for return or credit.

SECTION 9: DELIVERY, TITLE AND RISK OF LOSS

The Products will be delivered Ex Works — Fangtooth Inc’s facility (in accordance with
Incoterms 2010) unless otherwise agreed in writing by Company. The Buyer will be
responsible for making all shipping arrangements, and Buyer will provide sufficient notice and
details of such arrangements to allow Company to prepare the Products for delivery. Title and
risk of loss will remain with Company and not pass to Buyer until delivery to the Incoterm
delivery point.

SECTION 10: FORCE MAJEURE

Company will not be deemed to be in default or otherwise responsible for delays or failures in
performance resulting from acts of God: acts or war, or civil disturbance, terrorism, epidemics,
governmental action or inaction, fires, floods, earthquakes, tornadoes, or other events beyond
Company’s reasonable control (a “Force majeure Event”). A Force Majeure Event affecting
Company’s vendors shall also be deemed as a Force Majeure Event for the Company,
provided that the Company shall use commercially reasonable efforts to mitigate any delays
caused by its vendor’s Force Majeure situation. Company shall in such instances give notice
of the non-performance (including its anticipated duration) to the Customer promptly after
becoming aware that it has occurred or will occur. In no event shall lack of finances or ability to
pay as a result of the financial condition of either party be considered a Force Majeure Event.



SECTION 11: CANCELLATION

Upon written acceptance of an order by the Company, Buyer may not cancel or terminate for
convenience, or direct suspension of manufacture, except with Company’s written consent and
then only upon terms that will compensate Company for its engineering, fabrication and
purchasing charges and any other costs relating to such cancellation, termination, or
suspension, plus a reasonable amount for profit and overhead.

SECTION 12: ETHICAL BUSINESS PRACTICES

Company requires manufacturing and business practices that are compliant with all applicable
laws and regulations, including, the need to conduct all transactions in compliance with ethical
business practices. Both the Company and the Buyer agree that neither of them nor their
employees, agents, representatives, or other intermediaries will engage in any activity that
may be construed to be in violation of their respective codes of ethical business practices or
applicable law. Buyer acknowledges and agrees that it shall not, in regards to the sale or
resale of the Company’s products, make any payment or transfer of value to any third party
(including through any or multiple intermediaries) that would cause either the Buyer, Company
or any of Company’s affiliates to violate either the U.S. Foreign Corrupt Practices Act or any
other applicable anti-corruption laws. Buyer shall indemnify and hold Company and
Company’s affiliates harmless in the even of any breach of this paragraph by buyer or any of
its intermediaries.

SECTION 13: LIMITATION OF LIABILITY

NEITHER COMPANY AND ITS AFFILIATES AND THEIR RESPECTIVE OFFICERS,
DIRECTORS, EMPLOYEES, AGENTS, INSURERS AND ATTORNEYS SHALL BE LIABLE,
WHETHER IN CONTRACT, WARRANTY, FAILURE OF A REMEDY TO ACHIEVE ITS
INTENDED OR ESSENTIAL PURPOSES, TORT (INCLUDING LOSS OF USE, REVENUE
OR PROFIT, OR FOR COSTS OF CAPITAL OR OF SUBSTITURE USE OR
PERFORMANCE, OR FOR INDIRECT, SPECIAL, LIQUIDATED, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, OR FOR ANY OTHER LOSS OR COST OF SIMILAR TYPE,
OR FOR OTHER CLAIMS BY BUYER FOR ANY DAMAGES OR LOSSES. COMPANY’S
MAXIMUM LIABILITY FOR ALL CLAIMS AND LOSSES ARISING OUT OF THE
MANUFACTURE OR SALE OF THE PRODUCTS SHALL BE THE PRICE CONFIRMED BY
THE COMPANY RELATING TO THE INDIVIDUAL SALE TRANSACTION WITH THE
BUYER. BUYER AND COMPANY AGREE THAT THE EXCLUSIONS AND LIMITATIONS
SET FORTH IN THIS SECTION ARE SEPARATE AND INDEPENDENT FROM ANY
REMEDIES WHICH BUYER MAY HAVE HEREUNDER AND SHALL BE GIVEN FULL
FORCE AND EFFECT WHETHER OR NOT ANY OR ALL SUCH REMEDIES SHALL BE
DEEMED TO HAVE FAILED OF THEIR ESSENTIAL PURPOSE.

SECTION 14: GOVERNING LAW

The terms of the sales of the Products shall be governed and controlled in all respects by the
laws of the State of Michigan and all disputes, including interpretation, enforceability, validity,
and construction, shall be determined under the law of the State of Michigan without regard to
any conflict of law provisions. Any dispute arising between the parties will be finally resolved
in the state or federal courts of Michigan. Each party consents to personal jurisdiction in the
state and federal courts of the State of Michigan for any all matters related to or arising out of
the sale, attempted sale, delivery, warranty, maintenance or use of the Products, and agrees
that personal jurisdiction in any such court will be deemed proper. Buyer shall be liable to
Company for any attorney fees and costs incurred by Company in enforcing any of its rights
hereunder.

SECTION 15: STATUTE OF LIMITATIONS

To the extent permitted by applicable law, any lawsuit for breach of contract, including breach
of warranty, arising out of the transactions covered by this Purchase Order, must be
commenced not later than twelve (12) months from the date the cause of action accrued.

SECTION 16: CHANGES IN LAWS AND REGULATIONS

Company’s prices and timely performance are based on all applicable laws, rules, regulations,
orders, codes, standards or requirements of governmental authorities effective on the date of
Company’s proposal. Any applicable change to the forgoing shall entitte Company to an
equitable adjustment in the prices and time of performance.

SECTION 17: COMPLIANCE WITH EXPORT LAWS AND REGULATIONS

Certain Products manufactured by Company, as well as technical data related thereto, may be
subject to export licensing controls under the U.S. Export Administration Regulations and/or
the U.S. International Traffic in Arms Regulations, which require licensing for and/or prohibit
the export or diversion of the Company’s products to certain countries. If Buyer is responsible
for obtaining export approvals. Buyer warrants that it will no assist or participate in any export
of the Company’s products or related technical data without first obtaining the required export
license and will not knowingly assist or participate in any such diversion or other violation of
applicable U.S. laws and regulations. If Company is responsible for obtaining export
approvals, Buyer shall assist the Company, as necessary, in obtaining such approvals. Buyer
shall indemnify and hold the Company and its affiliates harmless from any losses or claims
arising out of or related to Buyer's failure to comply with applicable export control laws and
regulations.

( . .)
SECTION 18: COMPLIANCE WITH LAWS

Buyer agrees to comply with all applicable local, state, Federal and Foreign laws, orders,
directives, and regulations at any time in effect, including, but not limited to, those found in 41
CFR 60 requiring equal opportunity and affirmative action without regard to race, color,
religion, sex, national origin, presence of disability or status as a special disabled veteran or
Vietnam era veteran, which specifically incorporated herein by reference. If Buyer fails to
comply with the provisions of this paragraph, Company may, by written notice to Buyer,
terminate any Order for Buyer’s default in addition to exercising any other rights or remedies
provided by law.

SECTION 19: RELATIONSHIP OF THE PARTIES

Buyer and Company are independent contractors, and nothing in the contract makes either
party the agent or legal representative of the other party for any purpose. Neither party has
authority to assume or to create any obligation on behalf of the other party.

SECTION 20: WAIVER

The failure of Company to enforce any right or remedy provided in contract or by law on a
particular occasion will not be deemed a waiver of that right or remedy on a subsequent
occasion or a waiver of any other right or remedy.

SECTION 21: SEVERABILITY

A finding that any provision in these Terms & Conditions or an accepted purchase order is
invalid or unenforceable in any jurisdiction will not affect the validity or enforceability of any
other provision of these Terms & Conditions or an accepted purchase order or the validity or
enforceability of that provision in any other jurisdiction.

SECTION 22: ASSIGNMENT and DELEGATION

No right or interest in the sale of Products hereunder shall be assigned by the Buyer without
written permission of the Company. No delegation of any obligation owed, or the performance
of any obligation by the Buyer, shall be made without the written permission of the Company.
Any attempted assignment of delegation shall be wholly void and totally ineffective for all
purposes unless made in conformity with this section. Company shall have the right to assign
its obligations to any affiliate of the Company or any successor to substantially all the business
or assets of the Company.

SECTION 23: THIRD PARTY RIGHTS

Notwithstanding any provision of law, no third party (including Buyer's customer) shall have
the right to enforce these Terms & Conditions or any other contractual rights against Company
or its affiliates.

SECTION 24: HEADINGS

The headings of the various paragraphs of these Terms & Conditions have been inserted for
convenient reference only and shall not to any extent have the effect of modifying, amending,
or changing the expressed terms and provisions hereof.

SECTION 25: ENTIRE AGREEMENT

These Terms & Conditions, including any attachments hereto, constitutes the entire
understanding and agreement between the parties and supersedes any prior oral or written
agreements with respect to the subject matter hereof. No course of prior dealings between the
and the Buyer, and no usage of the trade shall be relevant to supplement or explain and term
used herein. Acceptance or acquiescence in a course of performance rendered hereunder
shall not be relevant to determine the meaning of these Terms & Conditions even though the
accepting or acquiescing party has knowledge of the performance and opportunity for
objection. Whenever a term defined by the Uniform Commercial Code is used herein, the
definition contained in the Uniform Commercial Code shall control

INSPIRE . GREAT . AUTOMATION
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fangBOT
Multi-Axis
Linear Systems,
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Ph 248-798-4877
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Fangtooth Inc.
11790 Mayfield St
Livonia, Ml 48150
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