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Encoder 2 {~)

Encoder 3 (~)

Encoder 4 (~)

Nominal value output 1,2, 3,4, 5
Touch trigger probe
R8-232-C/V.24 data interface
Handwheeel

PLC output

PLC input

24 Vdc power supply for the PLC

24 Vdc power supply for the NC (on the main board)

buffer battery (on the main board)

“Control on” key (beoeath the main board)

X40 = EMERGENCY STOP button (beneath the main board)

@ Danger to internal components !

Do not engage or disengage any connections while the unit is under power.
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2. Power Supply

Superimposed ac components, such as those caused by a three-phase bridge rectifier without
smoothing, are permissible up to a ripple factor of 5% (see DIN 40110/10.75, section 1.2). This
results in an upper limit voltage of the greatest absolute value of 32.6 V and for the lower limit
the smallest absolute value of 18.5 V., The TINC 310 is proof against voltage surges as prescribed

by EN 50 178 overvoltage tolerance class 2.

Maximum Power Consumption
NC: 32W

PLC: 48 W (when 16 outputs are driven simultaneously)

X 44 PLC Power Supply

Terminals

Terminal Assignment Fuse

1 +24 Vdc can be switched off via EMERGENCY STOP F315A
2 +24 Vdc cannot be switched off via EMERGENCY STOP F2A

3 ov

X 31 NC Power Supply

Terminals
Terminal Assignment Fuse
+ +24 Vde F4a

- ov




X 33 Buffer Battery
The TNC is supplied with a battery case with buffer batteries to ensure nonvolatile storage of the
NC part programs and machine data in RAM memory. Connect the buffer batteries to the back of

the logic board and faster the battery case in the inside of your operating panel.
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3. Measuring Systems

HEIDENHAIN TNC contouring control are designed for use with incremental linear and
angular encoders as measuring system linear encoder provide the best solution for linear
measurement, but if accuracy requirement permit, you can also measure linear moment by using a
rotary encoder in combination with a drivescrew.

HEIDENHAIN recommends using encoder with distance- coded reference marks

because they significantly reduce the fraverse distance required to establish the absolute position.

The 11LApp signals undergo 100- fold interpolation.

Current consumption per encoder input must not exceed 120 mA
Max. input frequency : 50 kMz/100 kHz

Max. cable length : 60 /30 m



X1, X2, X3, X4 Encoder 1,2, 3,4 (11LlLApp)

Flange socket with female contact (9 — pin)

Pin number Assignment Color
1 I+ Green
2 L .- Yellow
3 L+ Blue

4 I- Red

5 I+ -Gray

6 Iy Pink

7 +5V Briown
8 ov White
9 Internal shield Black
Housing External shield

} The interface complies with the recommendation in EN 50 178 for separation from line

power.

Use only HEIDENHAIN encoder cables, connectors and coupling!
4. Nominal Value Output

The position loop is controlled with a nominal voltage of £10V

Maximum loading of the analog outputs: 2 mA

Maximum capacitance: 2 nF



X8 Nominal Value Output

D-sup 15-pin female connector

f1-5

Logic unit Cable Id. Nr. 290 109..,290 110..
Pin number Assignment D-sub connector | Color
1 Nominal value output 1 1 Brown
2 Amalog input (0 to 5V) 2 Brown/Green
3 Nominal value output 2 3 Yellow
4 Do not use 4 Red/Blue
5 Nominal value output 3 5] Pink
6 Do not use 0 Grey/Pink
7 Nominal value output 4 7 Red
8 Nominal value output 5 8 Violet
9 0V nominal value output | 9 White
10 0V analog input 10 ‘White/Gray
11 0V nominal value output 2 11 Green
12 Do not use 12
13 0V nominal value output 3 13 Grey
14 0V nominal value output 4 14 Blue
15 0V nominal value output 5 15 Black
Housing External shield Housing External shield

} The interface complies with the recommendations in EN 50 178 for separation from line

power.

Connecting cable: See “Cable Overview” in the Appendix.

The cables to the nominal value outputs must be shielded. Use no more than one intermediate

terminal, which must be made in a grounded terminal box. Such a terininal can become necessary

if the line is branched to physically separate servo inputs. This is a only possible way to ground

the shielding of the leads to the servos. Suitable terminal boxes are available from HEIDENHAIN

(1d. Nr.251 249 01).
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The housing of terminal box must be electrically connected with the machine housing, and the 0
V connection of the nominal — value - difference inputs must be connected with signal ground.

Required cross section (& 6 mm? (see Grounding Diagram)

5. TS 220 Touch Trigger Probe
The TS 220 touch trigger probe with cable connection can be used for workpiece setup and

measurement.

X12 Touch Trigger Probe

D-sub 15-pin female connector

Pin number Assignment

1 ov

3 Ready

4 Start

5 +15V £ 10 % (Up)
6 +5V 5% (Up)
7 Battery warhing

g 0V (Un)

9 ' Trigger signal

10 Trigger signal v
2,11t015 Do nt use
‘Housing External shield

1)  Stylus at rest means logic level High.



Adapter Id. Nr. 274 543 TS 220 Id. Nr. 293 488 ..
D-sub connector Coupling on Quick
(male) 15-pin .mounting base disconnect 6-pin

6-pin

3 Pink 4 4 — Grey
5 /] Grey
6 Brown/Green 2 2 Brown
7 — Gray 3 i Gray
8 White/Green g il White
9 Green 5 5 Green
10 Yellow 6 6 Yellow
Housing External shield Housing Housing External shield

6. R§8-232-C/V.24 Data Interface

® Maximum cable length 20 meters

® To connect a peripheral device you must install an adapter cable either in the electrical

cabinet or on the operating panel. See also the “Cable Overview” section in the

Appendix.

X21 RS-232-C/V.24 data interface

D-sub 15-pin female socket

Logic unit Co.nnecting cable Adapter block Connecting cable
Id, Nr. 286 998 Id. Nr. 239 758 01 1d. Nr. 274 545 01 J
Pin No. T Assign | D-sub D-sub D-sub D-sﬁb D-sub D-sub
ment connector connector Socket | Socket | Con. Con.
{male) (female) (male) {female | (male) | (female
9-pin 25-pin 25-pin 25-pin 25-pin 25-pin '
’T GND 1 WH/BN 1 1 1 1 WH/BN 1
_ External External
shield Shield
3 RXD 2 greeen | 3 3 3 3 Yellow | 2
2 CTS |3 Yellow | 2 2 2 2 Green J 3
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7 CTS 4 Gray 5 5 5 5 Pink 4

8 RTS 5 Pink 4 4 4 4 Gray 5

6 DTR 6 Blue 20 20 20 20 Brownp—-6

5 Signal | 7 Red 7 7 7 7 Red 7

GND

4 DSR 20 Brown |6 6 6 ) 6 Blue 20
8 8 8 1 8 — 8

Housing | External | Housing Extemal Housing Housing | Housing | Housing | External | Housing

} The interface complies with the recommendations in IEC 742 EN 50 178 for separation
from line power.
7. Handwheel Input

Any of following handwheels can be used:

One HR 410 portable handwheel

One HR 130 panel-mounte handwheel or

One HRA 110 handwheel adapter for connecting three HR 150 panel-mounted handwheels

X23 Handwheel Input

D-sub 9-pin female socket

Pin No. Assignment

2 Y

4 +12V 10.6 V (Uv)
6 DT]E{

7 TxD

8 RxD

9 DSR

1,3,5 Not used
Housing External shield

} The interface complies with

the recommendations in IEC 742 EN

50 178 for separation from line

power.




1. HR 410 Portable Handwheel

The HR 410 is a portable electronic handwheel with:

Dummy plug for EMERGENCY STOP circuit (option)

Five axis-selection keys

Traverse directiion keys

Three keys with predefined traverse speeds

Actual-position-capture key

Three keys for machine functions to be determined by the machine tool builder

Two permissive keys

EMERGENCY STOP button

Holding magnets
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Id. Nr. 271 958 03 (See *Dimensions”)

Extension cable Adapter cable * Connecting cahla HR 410
d. Mr. 287 429,. Id. Nr. 296 456.. ld. Nr. 296 487 05 Id. Nr, 296 469 01
D-sub D-sub D-sub Coupling Connee- Connec| Connec-
connec- connec- || connec- on mount- tor tor tor
tor tor - |l tor ing base {malea) femalel|| {male)
[male) {temale) || {male) [famale] 18:pin 18-pin 18-pin
9-pin 8-pln 9-pln 18-pin
Housing | Shield | Housing || Housing | Shisld Housing Housing | Shigld | Housing Housing | Shisld
2 White | 2 2 White { E E White | E E
Brown 4 Brown | D 5} Brown | D v}
6 Yellow| 6 6 Yellow | B B8 Yellow | B B8
7 Gray 7 ¥, Gray A A Gray A A
g Green | B 8 Gegen | C. tC Green | C C
¥ 6 6 W
- H/BK| 6 6
7 | 7 YUBK | 7 7
5 5 WH/RD| 5 5
b W a4 4 WH/BL| 4 4
i 2 2 WH/GN| 2 2
3 3 WH/YL| 3 3
1 1 WH/BN| 1 1
I: WH/BN 3 Contact 1 « 2
WHYL| 2 Contact 2 {lefti  Permissive bution
WH/G | 1 Contact 1 {right)
— N
b wHBL| 1 Contact 1
WHRD 2 Contact 1 EMERGENCY
STOP
YUBK | 3 Conlact 2
WH/BK] 4 Contact 2
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The adapter includes plug-in terminal strips for the contacts of the EMERGENCY STOP putton

and permissive button {(maximum load 1.2 A).

Internal wiring of contacts to permissive buttons and EMERGENCY STOP button of the HR 410:

Permissive button 1

Parmissive bution 2

O*/O

—FO

o

L/

Righ

Left

CMERGERCY STDP
IS Contact 7
=
At Coniaclt
A

Cahlae adapter

Is
H
t
‘E

i;s
Ll
1%

Copfact 2
Contact 1
Contaes 1
Contact 2

e 122§ 5T I s IR

The plug-in terminal strips are included in delivery with the adapter cable.lf you have an

BOLaan

Contact 1+2
Contact 2
Contact i

be

immediate need for these terminal strips before the adapter cable, they can be ordered separately:

Plug-in terminal strip, 3-pin

Plug-in terminal strip, 4-pin

Id. Nr. 266 364 06

Id. Nr. 266 364 12

2. HR 130 Panel-Mounted Handwheel

The HR 130 is avaiable in various versions {standard cable length 1 meter):

Small knob, axial cable outlet:

Small knob, radial cable outlet:

Large knob, axial cable outlet:

Large knob, radial cable outlet:

Ergonomic knob, radial cable outlet;

(See also the “‘section in the Appendix)

1d. Nr. 254 040 01
1d. Nr. 254 040 02
Id. Nr. 254 040 03

1d. Nr. 254 040 04

1d. Nr. 254 040 05

D-sub connector
{male] S-pin

Extension cable [¢l. Nr. 281 429 ..

D-sub connector

(female) 2-pin

D-sub connec
(male) 3-pin

tor

HRE 130 [d. Nre. 254 040

Housing Shield | Housing Housing Skl
7 Wine | 2 2 Wihilte
¥ Brown | 4 4 B 0w
8 Yellow | 6 4] Yl
# Grzen | B 8 Green

7 Gray 7



3.8.3 HRA 110 Handwheel Adapter

The HRA 110 handwheel adapter enables you to connect two or three HR 150 panel-mounted
handwheels to the TNC. The first and second handwheel are permently assigned to the X and
Y axes. The third handwheel can be assigned to the X, Y, Z or lvth axis, either by a step

switch {option) or with MP7645 (See “Machine Integration™).

HR 150 HBA 110
x31 [ ] 24V
—— Ji——w{?/; Achswah! (Ootion)
AXIS SELECTION [OFTIONAL)
S1 };{ ; P S N O ol STe Ty
et T Unterteungstekiornwahl {Ontion
7T NTERPOLATION FACTOR (OFTIONAL

- T Id.-Mr. 270 908..

RPN, Ve

g_@‘ v 20T " g A8 50 E,,

An additional step switch (option) provides such functions as the selection of the handwheel
interporpolation factors. You must evaluate the current setting of the step switch in the PLC

and then activate the corresponding interpolation factor with Module 9036.

X1, X2, X3 Handwheel Inputs for HR 150

Flange socket with fernale contact (9-pin)

HRA 110
Pin No. Assignment
1 I+
2 1,-
3 1L+
4 I-
5 I+
6 I-




L

7 +5V

8 ov

9 Internal shield
Housing External shield

X23 Connection to Logic Unit

D-sub 9-pin male contact

HR 110
Pin no. Assignment
1 RTS
2 ov
3 CTS
4 +12V +0.6 (Uv)
5 Do not use
6 DSR
7 RxD
8 TxD
9 DTR
Housing External shield

X31 Power Supply

HRA 110
Terminal Assignment
1 +24 Vde
2 1%
Power supply: 24 Vdc VDE 0160, basic insulation

Max. current consumption: 200 mA

n-12
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’ Do not use the power supply for the PLC to also supply the HRA 110. If you do, you

may bypass the metallic isolation of the PLC inputs/outputs.

8. PLC Inputs/Outputs

Connecting the PLC Inputs/Outputs

The cable length between TNC and the switched components is limiting 25 meters (8.3 ft).

HEIDENHAIN recommends installing a transfer unit with terminal block in the electrical cabinet.

If you work without a transfer unit, use the HEIDENHAIN cable Id.-Nr. 244 055...

If you wish to assemble the connector on-site, order a 37-pin solderable connector from

HEIDENHAIN (Id.-Nr. 315 650 07)

1. PLC Input

The PLC inputs I0 to 123 are located on connector X42 (PLC input).

The PLC inputs 1128 to 1143 are permanently assigned to the machine keys on the keyboard.

Voltage Ranges Ui

Current ranges Ii

“1” Sig_IlaI

13Vt302V

3.8mA to 89 mA

“0” signal

20Vt 3.2V

10mAatUi=32V
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X42 PLC input

D-sub 37-pin female socket

Logic unit VB Id.-Nr 244 005 .. Id.-Nr. 263 954
Pin No. Assignment Connector
{male)
T 10 1 Gray/Red
2. n 2 Brown/Black
3 12 3 White/Black
4 13 Acknowledgrent for control-is-ready || 4 Green/Black
signal ‘

5 4 5 Brown/Red
6 15 6 White/Red
7 18 -7 White/Grean
8 17 8 Red/Blue
g 18 9 Yellow/Red
10 {9 10 Gray/Pink
1" 110 11 Black
12 11 12 Pink/Brown
13 112 13 Yellow/Blue
14 13 14 Green/Blus
15 4 15 Yellow
16 115 16 Red
17 118 17 Gray
18 117 18 Blue

19 18 19 Pink
0§ 119 20 White/Gray
21 120 o |4 Yellow/Gray
22 121 22 Green/Red
23 |22 23 White/Pink
24 123 24 Gray/Graen
5 Do not use 25 Yellow/Brown
26 Bo not use 26 Gray/Brown
2 Do not use 27 Yellow/Biack
28 Do not use 28 White/Yetllow
2 Do not use 29 Gray/Blue
30 Do not use 30 Pink/Blue
&1l Do not use 31 Pink/Red
32 Do not use 32 Brown/Blue
33 Do not use 33 Pink/Green
L Do not use 34 Brown
35 0 V test output (PLCY; Do not use 35 Yellow/Pink
26 0 V test output {PLC]; Do not use 36 Violet
37 0V test output (PLC); Do not use 37 White
ﬂg_lJS_ing External shield. Housing External shield

f-14
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PLC inputs for machine keys on the keyboard

PLC input ’ Key

n2s Spindle stop R

1129 NC stop (NC 0} '

1130 Spindle start (M03 or M04) -
nai NCstartiNCD ——
naz Axis direction Z'- -

1133 Axjs direction Y+

134 Spindle brake -
1135 Spindle counterclockwise (IVi04)

1136 Axis direction X'+

1137 Spindle clockwise (M03}

1138 Axis direction X'-

1138 Rapid 1raverse

1140 Axis direction Y-

1141 Axis direction Z'+

1142 Unslamp tool

1143 Coolant

3.9.2 PLC Output
Connector X41 contains the PL.C outputs O0 to 022 and the control-is-ready output.

Specifications

Transistor output with current limitation
Mininum output voltage for *“1” signal: 1.6 V below operating voltage

Rated operational current per output: 01 A

} No more than one output may be shorted on the logic unit at ant time. Short circuiting of

one output does not cause an overload.

@ Danger to internal components!

Inductive loads are permitted only with quenching diode parallet to the inductance.




X41 PLC Output

D-sub 37-pin female socket

Logic unit Connegting cable
id.-Nr 244 005 .. / 1d.-Nr. 263 954 .,
Pin No. Assignment Connector
{male}

1 00 1 Gray/Red
2 01 2 Brown/Black
3 02 3 White/Black
4 03 4 Green/Black
5 04 5 Brown/Red
6 05 5] White/Red
7 06 7 White/Green
8 07 8 Red/Blue
9 o8 9 Yellow/Red
10 09 10 Gray/Pink
1 010 11 Black
12 on 12 Pink/Brown
13 012 13 Yellow/Blue
14 013 14 Green/Blue
15 014 15 Yellow
16 015 16 Red
17 016n A Gray
18 Q17n 18 Blue
i8 Otan 19 Pink
20 O1an 20 White/Gray
21 Q20v 21 Yellow(Gray
22 Q21 22 Green/Red
23 022w 23 White/Pink
24 Do not use 24 Gray/Green
25 Do not usé 25 Yellow/Brown
25 Do not use 25 Gray/Brown
27 Do not use 27 Yellow/Black
28 Do not use 28 Whits/Yellow
29 | Do not use 29 Gray/Bilue
30 Do not use 30 Pink/Blue
3 Do not use 31 Pink/Red
32 Test output; Do not use 32 Brown/Blue
3 Test output; Do Not use 33 Pink/Green
34 Controlis-ready signal 34 Brown
35 Test outgut; Do not use 35 Yellow/Pink
§§\ Test output; Do not use 38 Violet
37 Test output; Do not use 37 White
Housing External shisid | Housing External shield

_|
51 Cannot ba switched on via EMERGENCY STOP: power supply vig X44,

pin 2

n-16
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9. Machine CONTROL VOLTAGE ON Key

The keyboard includes a normally open contact with integrated lamp as an indicator for the
control-voltage-on conditiion.

X3% Connecting terminals for the controls-voltage-on condition

Terminal strip, 5-line

Pin No. Assignment

1 Normally open terminal 1
2 Normally open terminal 2
3 Lamp 24 Vdc

4 Lamp OV

5 Do not use

10. EMERGENCY OFF Key

The operating panel includes an EMERGENCY OFF button
X40 Connecting terminals for the EMERGENCY OFF key

Terminal strip, 3-line

Pin No. Assignment
1 Normally closed terminal 1
2 Normally closed terminal 2

3 Do not use

f-17




Basic PL.C-Program TNC 310
Standard layout :

PLC Inputs X42 (10-123)

I reference_end posit X

I reference_end posit Y

I reference_end posit Z
I_control operational
I_reference end posit 4

I key axis 4 plus

I key axis 4 minus

[ feed release

I_drives operational

I spindle_operational

I S actual equal nominal rpm
I S actual Jower nominal_rpm
[ pear range I

[ gear range 2

[ lubrication_oil_level low

[ key lublication axes

I lublication_oil level low

I TS not in spindle

[ clamped axis Z

I clamped_axis_4

I open loop

I_Quit GS_Strobe

I Quit M_Strobe

Keys on the control panel (1128-1143)

I _key_spindle stop
[ key NC stop

I key spindle start

10
11
2
13
14
I5
16
17
I8
19
110
111
112
113
114
115
116
117
118
119
120
121
122
123

1128
1129
1130

(SPARE)
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I key NC_start

[ key axis 7 minus
[_key axis Y plus

I key spindle brake
I key spindle MO4
[ key axis 7Z_plus

[ key spindle MO3
[ key axis X minus
[ key rapid traverse
I key_axis_Y_minus
I key axis X plus
I key tool unclamping

I key coolant MOZ

PLC outputs X41

{(00-015, 016-022 not switched off via EMERGENCY STOP)

O _servo drive release X
O servo drive release Y
O _servo_drive release Z
QO servo drive release 4

O_servo_drive release S

O_unclamping_Z

O _unclamping 4

O_tool_unclamping
O _coolant MO8 on
O _lubrication on

O _spindle breake release

Analog spindle (MP3010 > 2):

1131
1132
1133
1134
[135
1136
1137
[138
1139
1140
1141
1142
1143

00
0Ol
02
03
04

05
06

o7
08
09
010
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O _pear_range 1

O _gear range 2

Coded spindle (MP3010 =1 or 2):

O _spindle MO3
O spindle M04

O_GS_Strobe

O_M Strobe
BCD-code
O_01_MGST code
0O 02 MGST code
0O 04 MGST code
O 08 MGST code
O_10 MGST code
0O 20 MGST code
0_40 MGST_code
O 80 MGST code

011
012

011
012

013
014

015
016
017
018
019
020
021
022

n-20
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