








ECA 4400 series

Absolute angle encoder with high accuracy

¢ Steel scale drum with three-point centering or centering collar
e Consists of a scanning head and scale drum

¢ Also for safety-related applications

e Mechanical fault exclusion for scanning heads and scale drum

ECA 4000

With mechanical fault exclusion

Scanning head AK ECA 4410 ﬁ AK ECA 4410 AK ECA 4490F AK ECA 4490M AK ECA 4490P AK ECA 4490Y
Interface EnDat 2.2 Fanuc Mitsubishi Panasonic Yaskawa
Serial Interface; high speed Interface | Serial Interface Serial Interface
«i Interface
Ordering designation EnDat22 Fanuc05 Mit03-4 Pana02 YECO7
Clock frequency <16 MHz -
Calculation time teg <bus -
Functional safety e SIL 2 as per EN 61508 =
for applications with up to (further basis for testing:
IEC 61800-5-3)
e Category 3, PL “d" as per
EN ISO 13849-1:2015
PFH <20-107° -
(up to 6000 m above sea level)
Electrical connection Cable (1 m or 3 m) with
8-pin M12 coupling (male) or 15-pin D-sub connector
Cable Iength” <100 m <50m <30m <50m

Supply voltage

DC3.6Vto 14V

Power consumption (max.)

At 3.6V:700 mW
At 14 V: 800 mW

At 3.6 V: 850 m\W
At 14 V: 950 mW

Current consumption (typical)

At 590 mA
(without load)

At 5V:100 mA
(without load)

Vibration 55 to 2000 Hz

<200 m/s” (EN 60068-2-6) < 500 m/s? (EN 60068-2-6)
<

Shock 6 ms <200 m/s’ (EN 60068-2-27) 1000 m/s? (EN 60068-2-27)
Operating temperature -10°C to 70 °C? -10°Cto 70 °C
Protection EN 60529° IP67
Mass Scanning head 18 g (without cable)
Connecting cable 20 g/m
M12 coupling 159
D-sub connector 32¢g
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\With HEIDENHAIN cable; clock frequency < 8 MHz

2'\With drum outside diameter 104.63 mm: +10 °C to 70 °C
3N the application the device must be protected from contamination by solids and liquids.
If necessary, use a suitable enclosure with seal and sealing air
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Optionally with mechanical fault exclusion

Scale drum TTR ECA 4400 scale drum

Measuring standard
Coefficient of expansion

Steel drum with centering collar
Xtherm = 10.4 - 1070 K!

Without mechanical fault exclusion

Scale drum

TTR ECA 4402

Measuring standard
Coefficient of expansion

Steel drum with three-point centering

Qherm =~ 10.4 - 100 K~

Drum inside diameter* 70 mm 80 mm 120mm/ | 130 mm | 150 mm/ | 180 mm/ | 270 mm | 425 mm | 512 mm
150 mm 185 mm | 210 mm
Drum outside diameter* | 104.63 12764 178.55 148.20 208.89 254.93 331.31 484.07 560.46
mm mm mm mm mm mm mm mm mm
Mech. permissible speed 15000 12250 8750 10500 7500 6250 4750 3250 2750
rpm rom rpm rpom rpm rpm rom rpm rpm
Elec. permissible speed <7000 <5750 <3000 <4400 <2550 <2100 <900 rpm| <600 rpm| <550 rpm
rpm rom rpm rpm rpm rpm
Moment of inertia 0.83-107°|2.0-10° | 71/ 17107 |12/ 28/ 59-10° | 199.10° | 263 .10°
kgm2 l<gm2 45.107° kgm2 6.5.10° |20.107° kgm2 l<gm2 kgm2
kgm2 l<gm2 kgm2

Permissible axial movement

< 0.4 mm (scale drum relative to the scanning head)

Positions per revolution

134217728 (27 bits)

268435456 (28 bits)

536870912 (29 bits)

Drum inside diameter* 70 mm 80 mm 120mm | 120mm | 150 mm | 180 mm | 270 mm | 425 mm | 512 mm
Drum outside diameter* | 104.63 12764 148.2 178.55 208.89 254.93 331.31 484.07 560.46
mm mm mm mm mm mm mm mm mm
Safe position” +0.88° +0.44° +0.22° +0.11°
Safety-related measuring 0.352° 0.176° 0.088° 0.044°
step SM (10 bits) (11 bits) (12 bits) (13 bits)
Mech. permissible speed
With mechanical 8500 6250 5250 4500 4250 3250 2500 1800 1500
fault exclusion rom rom rom rpm rom rom rpm rom rom
Without mechanical 15000 12250 10500 8750 7500 6250 4750 3250 2750
fault exclusion rpm rpm rpm rpm rpm rpm rom rom rpm
Max. angular acceleration 14000 6600 7900 2700 1800 1000 1300 900 1200
rad/s’ rad/s’ rad/s’ rad/s’ rad/s’ rad/s’ rad/s’ rad/s’ rad/s’
Elec. permissible speed <7000 <5750 <4400 <3000 < 2550 <2100 <900 rpm| <600 rpm| < 550 rom
rom rpm rpm rpm rpm rpom
Moment of inertia 0.81-10°19-10° [23-10% [71.10° [12.10° |28.10° |59.10° |195.107° | 258.10°
|<gm2 kgm2 kgm2 |<gm2 kgm2 |<gm2 kgm2 kgm2 |<gm2

Permissible axial movement | < +0.4 mm (scale drum relative to the scanning head)

Positions per revolution 134217728 (27 bits) 268435456 (28 bits) | 536870912 (29 bits)

Measuring step 0.0097" 0.0048" 0.0024"

Signal periods 8195 10010 11616 14003 16379 19998 25993 37994 44000
Accuracy of graduation +3.7" +3.0" +2.8" +2.5" +2.5" +2.5" +2.5" +2.0" +2.0"
Interpolation error per +0.20" +0.16" +0.14" +0.12" +0.10" +0.08" +0.06" +0.04" +0.04"
signal period

Protection EN 60529° Complete encoder in mounted condition: IPOO

Mass ~040kg | =0.68kg | ~0.51kg | = 1.2 kg ~ 15kg ~23kg |=26kg |=~38kg |=3.6kg

* Please select when ordering

" Further tolerances may arise in the subsequent electronics after position value comparison (contact mfr. of subsequent electronics)
Mechanical coupling: for fault exclusion for the loosening of the scanning head and scale drum, see Functional safety in the Modular
Angle Encoders with Optical Scanning brochure

3 In the application the device must be protected from contamination by solids and liquids.
If necessary, use a suitable enclosure with seal and sealing air
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Measuring step 0.0097" 0.0048" 0.0024"
Signal periods 8195 10010 14003 11616 16379 19998 25993 37994 44000
Accuracy of graduation +3" +2.5" +2" +2.3" +1.9° +1.8" +1.7 +1.5" +15
Interpolation error per +0.20" +0.16" +0.12" +0.14" +0.10" +0.08" +0.06" +0.04" +0.04"
signal period
Protection EN 60529" Complete encoder in mounted condition: IPOO
Mass ~042kg | =0.69kg | =12kg/ |~=035kg |=15kg/ |=23kg/ |=26kg |=38kg |=3.7kg
0.66 kg 0.66 kg 1.5 kg
* Please select when ordering
Yin the application the device must be protected from contamination by solids and liquids.
If necessary, use a suitable enclosure with seal and sealing air
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ECA 4410, ECA 4490 (scale drum with centering collar)

Dimensions
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W1 = Without mechanical fault exclusion
W2 = With mechanical fault exclusion

®, ® = Mounting options

= Bearing of mating shaft

W = Mating diameter (shaft)

1 = Circularity of mating diameter (shaft)

2 = Permissible axial motion of measured shaft:

<+0.4 mm

3 = Design proposal for undercut

4 = Back-off thread, not permitted for drum
fastening
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5 = Optical centerline
6 = Cable support 2120 +0.10 0.3
7a = Positive direction _of rotation for scanning @150 | +0.12 05
heads with functional safety
7b = Positive direction of rotation for scanning ©180 | 0.12 05
heads without functional safety @270 | +0.15 1.0
8 = Incremental track
9 = Absolute track @425 | =015 10
10 = Space for mounting aid @512 | +0.15 1.0

11 = Mounting aid
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Accessory: Mounting aid
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D1 w1 w2 RW D3 [E1] E2 [o] M G
@70 -0.001/-0.005 | @70 +0.005 | @70 +0.007/+0.002 | 0.001 | @85 | P 104.63 | 56.57 | 66.07 | 6x60° | 6x M5 | 6x M6
@80 -0.001/-0.005 | @80 +0.006 | @80 +0.009/+0.003 | 0.0015 | @95 | P 12764 | 68.07 | 7757 | 6x60° | 6xM5 | 6x M6
& 120 -0.001/~0.008 | & 120 +0.008 | & 120 +0.040/+0.022 | 0.002 @134 | &148.20 78.35 87.85 | 6x60° 6x M5 | 6x M6
@120 -0.001/~0.008 | @ 120 +0.008 | & 120 +0.040/+0.022 | 0.002 @140 | &178.65 93.62 | 103.02 | 6x60° 6x M5 | 6x M6
& 150 -0.001/~0.008 | & 150 +0.008 | & 150 +0.046/+0.028 | 0.002 &165 | ©208.89 | 108.69 | 118.19 | 6x60° 6x M5 | 6x M6
@180 -0.001/-0.008 | @ 180 +0.010 | & 180 +0.050/+0.030 | 0.003 | @200 | @254.93 | 131.71 | 14121 | 6x60° | 6x M5 | 6x M6
@270 0/-0.01 @270 +0.012 | & 270 +0.067/+0.044 | 0.003 | @290 | @331.31 | 169.90 | 179.40 | 12x30° | 12x M5 | 12x M6
@425 0/-0.01 & 425 +0.015 | & 425 +0.094/+0.067 | 0.006 @445 | &484.07 | 246.29 | 255.79 | 12x30° | 12x M6 | 12x M6
@512 0/-0.015 @512 +0.016 | @512 +0.109/+0.076 | 0.007 @528 | &560.46 | 284.48 | 293.98 | 18x20° | 18x M6 | 12x M8
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Further information:

For CAD data, visit cad.heidenhain.com
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ECA 4412, ECA 4492 (scale drum without centering collar)

Dimensions
A-A 0 Accessory: Mounting aid
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,/ @70 +0.05/+0.07 | <70 |85 | J104.63 | 56.57 | 66.07| 6x60°=360°| 6x M5 / +0.07 0.3
’ @80 +0.05/+0.07 | <80 | P95 | 12764 68.07 7757 | 6x60° =360°| 6x M5 / +0.07 0.3
1] - @120 +0.05/+0.07 | @ <120 | @140 | ©178.55 | 93.52 | 103.02 | 6x60°=360°| 6xM5 | / |+0.10 | 0.3
@130 +0.05/+0.07 | <130 | @139 | ©148.20 | 78.35 87.85 | 12x30° = 360°| 12x M3 / +0.07 0.3
@150 +0.05/+0.07 | @ <150 | @163 | & 178.65 | 93.52 | 103.02 | 12x30° = 360°| 12x M3 / +0.10 0.3
@150 +0.05/+0.07 | @ <150 | & 165 | & 208.89 | 108.69 | 118.19 | 6x60° = 360°| 6x M5 / +0.12 0.5
@180 +0.05/+0.07 | @ <180 | @200 | @ 254.93 | 131.71 | 141.21 | 6x60° = 360°| 6x M5 / +0.12 0.5
mm @185 +0.05/+0.07 | & <185 | @197 | ©208.89 | 108.69 | 118.19 | 12x30° = 360°| 12x M3 / +0.12 0.5
' ®B:e'a\f.?];m'”9 options Tolerancing 1SO 8015 @210 +0.05/+0.07 | @ <210 | @230 | @254.93 | 131.71 | 141.21 | 12x30° = 360°| 12xM3 | / | 012 | 05
= i ISO 2768 -m H
W = Mating diameter (shaft) <6 mm: ig} mm @270 +0.05/+0.07 | @ <270 | @290 | @331.31 | 169.90 | 179.40 | 12x30° = 360°| 12x M5 / +0.15 | 1.0
1~ = Permissible axial motion of measured shaft: < +0.4 mm @ 425 +0.05/+0.07 | @ < 425 | @ 445 | @ 484.07 | 246.29 | 255.79 | 12x30° = 360°| 12x M6 |12x M6 | £0.15 | 1.0
2 = Not permitted for drum fastening - . T8
3 = Optical centerline and mark for 0° position @512 +0.05/+0.07 | @ <512 | @528 | & 560.46 | 284.48 | 293.98 | 18x20° = 360°| 18x M6 X +0.15 1.0
4a = Positive direction of rotation for scanning heads with functional safety
4b = Positive direction of rotation for scanning heads without functional safety
5 = Marks for drum centering (3x120°)
6 = Incremental track
7 = Absolute track
8 = Space for mounting aid Further information:
9 = Mounting aid

For CAD data, visit cad.heidenhain.com
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HEIDENHAIN

DR. JOHANNES HEIDENHAIN GmbH
Dr.-Johannes-Heidenhain-StralRe 5
83301 Traunreut, Germany

= +49 8669 31-0

+49 8669 32-5061

E-mail: info@heidenhain.de

www.heidenhain.de
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This Product Information document supersedes all previous editions, which thereby
become invalid. The basis for ordering from HEIDENHAIN is always the Product
Information document edition valid when the order is placed.

Further information:

Comply with the requirements described in the following documents to ensure correct
and intended operation:

e Brochure: Modular Angle Encoders with Optical Scanning 1222041-xx
e Brochure: Interfaces of HEIDENHAIN Encoders 1078628-xx



