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1 General description
This device is a magnetostrictive transducer for direct, precise
and absolute measurement of a linear position in control,

regulation and measuring applications.
2 Safety instructions

2.1 Intended use

The transducer is intended to be installed in @ machine or system.

Together with a controller (e.g. PLC) it comprises a position measuring system and may only be
used for this purpose.

Unauthorized modifications, improper usage or nonobservance of the instructions for
installation will result in the loss of warranty and liability claims.

Strong magnetic or electromagnetic fields in close
proximity of the transducer may lead to faulty signals!

2.2 Installation & startup

The transducer must be installed by qualified personnel in consideration of all relevant
safety regulations.

All necessary safety measures to protect personnel and property in case of a transducer
defect or failure must be taken before startup.

2.3 Check connections
Improper connections and overvoltage can damage the transducer.
Please always check the connections carefully before turning on the system.

A 2.4 Turning on the system

The system may execute uncontrolled movements during first
turning-on mainly when the transducer is part of a control system
whose parameters have not yet been set. Therefore make sure that
hereof no dangers for personnel and property can result.

2.5 Check measured values

After replacement of a transducer, it is advisable to verify the output
values for start- and end position of the position marker in manual mode.
(transducers are subject to modification or manufacturing tolerances).

2.6 Check functionality
The functionality of the transducer system and all its associated
components should be regularly checked and recorded.

2.7 Failure malfunction
If the transducer system doesn ‘t operate properly, it should be taken
out of service and protected against unauthorized use.

2.8. Limitations for application

Our products are regularly not approved for aeronautic or
aerospace applications and are not allowed to be used in
nuclear or military, in particular ABC-relevant applications.
For more information see our Terms and Conditions.

3 Instructions for installation
All relevant dimensions see drawing
(https://www.novotechnik.de/en/downloads/cad-data).
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3.1 Bore diameter of piston rod

The bore in the piston rod has to be laid out dependent on the

pressure and the operating speed.

The recommended bore diameter amounts to Dk > 12,7 mm.

The end of the rod has to be protected against wear.

The position marker may not touch the rod.
When the transducer will be mounted in a cylinder of magnetizable
material, it ‘s important that the axial distance between the position
marker at the zero point and the cylinder is min. 15 mm.

3.2 Position marker

For direct stroke measuring in a cylinder the position marker
has to be fixed directly on the cylinder ‘s piston bottom:

- Z-TH1-P18, -P19, PD-19, P-25: fixed with 2 screws M3 or
M4 (depending on the position marker), Fastening torque for
M4 screws max. 1 Nm. Alternatively the position marker can
also be fixed by a threaded ring or by a press-fit-connection.

- Z-TH1-P30: with non magnetic spring washer and circlip.

For the mounting of the position marker non-magnetic
material (e.g. stainless steel, brass, aluminum, plastic) should
preferably be used. Mount a non-magnetizable spacer of min.
5 mm thickness between position marker and cylinder ‘s piston
bottom, if necessary.
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3.3 General information

For horizontal mounting of the transducer with an electrical
range longer than 1000 mm it is advisable to support or
attach the rod at the end (models with internal thread on
rod end recommended).

For the area of the cable and lead wire please take care
that enough space is available. The minimum bending
radius must be observed and sharp edges must be
avoided.

3.4 Welding

When welding on the cylinder or adjacent components,

the following must be observed to avoid any damage
to the sensor or seals by welding current:
- preferably, the transducer should be removed before welding
- with a built-in sensor, all sensor connections must be
disconnected during welding and the grounding connection of the
welding unit must not be attached to the cylinder or the piston rod.

4 EMC, Machine ground and cable shielding
4.1 Mobile hydraulics with installation in cylinder
The EMC measurements were conducted in a reference
cylinder. The EMC properties can however deviate when
using different cylinders. In critical applications it is therefore
recommended to submit the complete system to an own EMC testing.

For correct operation and to compensate potential differences, the
cylinder must be connected to machine ground. This is usually
given by the mechanical contact of the cylinder with the other
parts of the machine.

If the cylinder is insulately connected to the machine, a separate
grounding must be ensured e.g. by a grounding strap.

The built-in transducer is shielded sufficiently by the metallic
hydraulic cylinder. Therefore, the transducer does not provide a
separate shielding via the connector or cable outlet.

CAN interface: If a shielded cable is used between the transducer
and the controller, the cable shield must be connected to GND.

PLC
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T T \ " L []
i GND i } - ;
% 48 Ub/ ) /o :
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) GND (SN —IL R ! Batt. ;
~-- ; 12124V |
: #48 ;
M12 TS RF LRENDRBIEGEN UL BSHER E d ;

b E R
s

GND (C#Efienizs U245 —
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4.2 SUSH—RADOERD T 4.2 Installation in a cylinder
CE BAIBEMNE EN 61000-6-2 / -3 [CH#EHL with CE conformity accord. to EN 61000-6-2/-3
E5) : TM1- - -- --1 Model: TM1-_ _ _ _-__ _-__ _-1__
T™1- ST T TiaT T T T™ML-___ - _-___-4__

EMCRIZE(L, BE> V> SF-—TEfmaEnxEL.
7':7‘:\L/\ :%7?5“:/') > —ZERT S L TSI EMCHBISAIEC cylinders. In critical applications it is therefore recommended to
RIS ARRMEN DD, submit the complete system to an own EMC testing.

UIEh > TEEBRTZ U -2 3> Tl SRFTLELEZEMED EMC

FRANIMNFDHRENSHDFET,

The EMC measurements were accomplished in a reference cylinder.
ﬂ The EMC properties can however deviate when using different

~RSYZF1—HETY RO=S5—(F. S—JLRT—TILEERL TIE Transducer and controller must be connected by using a
n [N S N rn SN shielded cable. The cable shield must be connected to
ﬁ‘mgk%%‘gh\b_bi?i 7_7)37_”’Hgﬁﬁ%)ﬁ_m“}%ﬂi@é‘gb\@Di_gb protection earth (shielding: copper filament braided, 85%
(Z—=ILR AT 1 S A NMEfE. 85%DiEER, —J)LE <30 m). coverage, cable length <30 m).
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433USH-R{TFPTUT—>3> 4.3 Application outside of a cylinder
CEB& EN 61000-6-2 / -3 [CHEH#L with CE conformity accord. to EN 61000-6-2/-3
EFN:TMLI-_ _ _ - - _-1__ Model: TM1-_ _ _ -__ _-___-1__
NS>RFa—b&a> bO-5—E >—ILRG-TILEERLT Transducer and controller must be connected by using a
BRIDVENDDET., U—TJIL>—)LRIHMRET—RICERITD shielded cable. The cable shield must be connected to
BENSHDET, protection earth
(—JLR 80T+ SA> NEH. 85%DRERX, —JTILE <30 m) (shielding: copper filament braided, 85% coverage, cable length <30 m).
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5.1>ABML—23 2 /Installation
5.17594>75>% [Plug-in flange (TM1-_ _ _ _-305-_ _ _-__ )
IS>THB48MmM D RS> A5 1—Hd. T4 vT+ 2207 G48H8 T The transducer with @ 48 mm flange has to be mounted in a
BT T<IEEN, fitting bore @ 48 H8.
ISYTES VSO —ILE 0 USIEPR- U (3RR) T Ihe sealing between the flange and the cylinder is realized with an
E] \ o - .
fgfgg; fgmjf\/ﬁ(i M5ty RS TEIELET, The flange of the transducer is to be fixed with M5 set screws.
5.1.1 7—J)LiE I Cable connection (TM1-_ _ _ _-305-_ _ _-2__) *¥) RS 32—~ Z-TH1-P25 DI :
ERMTO~M:29.25 mm
BRHPOR *) Only with position marker Z-TH1-P25:
fa - e
o Electrical zero point Electrical zero point: 29.25 mm
A 21.2.02 30* L : L<=1200: 36mm
T RITEEBRE | Measuring range L= 1200: 63mm
Cable
2] a (8) -E
e § S =
= oo — e a
oy . - L
= o I T ) I——
3 = L
g = 7/t — / Accessories
ﬁ = MRS2a>Y—hH—F—5>—hk (Bl : Z-TH1-P18)
g Position markers see data sheet ie.g. Z-TH1-P18)
3
7.2 , L<=1200: 43.5mm
- L= 1200: 70.5mm
pRUMEATS I Va/6
Option with internal thread: g e 6/:
(o T B - “ep
EEiEH I Installation exampfe
g [ Schematic view

BT HEENT EES TV 87> T UDIHE = 50mm. BEF7ZE>TUDEE = 25mm
min, bending radius NT-standard cable, in the case ol movable assembly = S0mm, in the case of lixed assembly = 25mm

A
‘ U — EXbIAFEEZ hoOw R
v i_6.2 0.1 Cylinder Piston rod with piston

NUINNNNANR\N %\\\\\\\&\\\

*W ////////// 78

> H3IZE
.
Va:
.
%

- &
He s8 ~ 77
{recommended) ' =
fRz <25 “\ o
o5, ] =1
é \\\\\ \\\ M
0T —)L42.2 x 3YR— NI IfGE
D-ring seal £2.2x3 with su ing rin
EHD 2 5% 15°
hamfer 2 5x15°)
SEH X, BMEARTIREIRERM FFHll X, HCEIReia Rl e A UciRE
Detail X, non-magnetizable material Detail X, Instaliation with magnetizable material
]
2333, 9N, T—H— HAEARBIREIR AR~ — B =
A2z~ Non magrtztle spces HEY  C Eeumonie

omum Detail Y /
RS 3>7—h— s LLI

Position marker

4+01

8.5+0.1
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| Plug system M12x1 (TM1-
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-305-___4__)

12x1

21 e
12 S
10 -
U—Rig

Lead wires L L

Ei&Gl | Installation example
HEER  / Schematic view

-_J—
- =

L J

I -

S —AY RRTY1—Maxd TIS> ST L— b U AH—(CBRDHTET,
RIS, DAV RFvUTEISOSTL—NIAFYTIUET

Mount the flange plate to the cylinder with 4x cylinder head screw M4
and then snap the contact carrier into the flange plate.

ISHSRFAMI2 x 1 4 x Mé

Plug systemn M12x] 12x] nn
= ~ 6.2 01

L]

SY>H—
X inder

EXRAFEEZ OV R
Piston rod with piston

[a] EERD 1.5 x 15° -
Chamfer 1.5x15" 1

L

A0

e
INRRRANRRRRNRN \
g INAN

H8

>P32Ss

=]
3 = ®
(recommended

/Rz 25 Y
B T

) LLIL LTI

777777777 | =

=P127

TRy

HEXBLULY F4R—T%SHR
Detail X and Y see page 4

513  J5UM2x1 I Plug M12x1 (TM1-

HEED 2.5 x 15°
Chamier 2.5x15"
/)N LT HAE NT B — RiR - \
AR TS TUDRA = 14mm BET LS TUDHE = 7mm
min. bending radius NT-standard lead wires:

in case of movable assembly = 14 mm. in case of fixed assembly = 7 mm

0 U2 —)L42.2 x 3HYR—NUDfFE
0-ring seal 42 2x3 with s ing ri

_305- - -1- -)

1gx1
| | |
——t

14

17.4 21.2

BEIRTY : RARUIAH ML 0.5 Nm

TSOREETIVE. U —DPRIINDRBECEL TVET,
(EMC. #th, & —JIL>—ILREE 4 BZ2SR)
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Models with plug are suifable for installation in or outside of
cylinders (EMC, grounding and cable shielding see chapter 4).
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5.2 RUIS>> M18 /Screw flange M18 (TM1-_

NSO RFTa1—BEFR"BITIS>S (AF46) ZERL TRUADKRENSDFT.

_ _ _-306-

AT MLO(E 50Nm ZBR/BWK S (LT ZEL.

BD O U>JF RO U1—-TSINRTIYUSAH—-DFENBEEZS —ILUET,
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The transducer has to be screwed in using the hexagon flange
(AF46). The fastening torque must not exceed 50 Nm!

The provided O-ring seals the pressure area of the cylinder at
the screw plug hole. The contact surface of the flange must
seat completely on the mounting surface of the cylinder.

521 “—J)L [ Cable connection (TM1-__ _ _-306-__ _-2_ ) PRI 32N == Z-THI-P25 Dy :
BXMtOs: 26.75 mm
BEHNTOR *) Only with position marker Z-TH1-P25:
@ Electrical zero point: 26,75 mm
Electrical zera point
A ] 275+ L L==1200mm- 36 mm
=)L SBIEESE ! Measuring range L=1200mm: 43mm
Cable 0s e B.s .
= (8] B
i s T =g | 8 E
w o | L =1
b e A ! i-
o e ) e \ " == ¥ 1 —
' | d 7} E
; -l
& l'l. J‘I 72tzHU— / Accessories
= RS2 3>I—H—F—F>— K (fil : Z-TH1-P18)
72 4 Position markers see data sheel (e.g. Z-TH1-P18)
_ Le= 1200 635mm %21 ! -
L= 1200: 70.5mm a
HRUMAEATS 3> - :
Opdion with infermal thread:
T™M1- -308- - T = —
- ===  ~-===== ! M4/6 R= & v a
Ll M/ &deep B \u
EeEfpl { Installation example
1EABEE [ Schematic view ) . .
Sy E— EXRAFEER ROV R \‘
1\ Cyfinder Pistan rod with pistan 221
: 7 % ol
Y {243)
SR W T |
f gEMﬁuﬁ
P~ I.-"Ir @3' A lgctrical zero point
Y
Ll [ F
|

ISO 6149 (CEMULZRUMR— bd
& (0 U IS —)LIRUTRR)

Thread port dimensions per 150 8149
Ishawn withoul o-ring seall

[ 8
=
~HC | | 3
fl
I“-
X
\ ouxy |/ &
'-II ==
O-ring seal |
| o2y
| BNEFEE NT B — DL B82S T UDSE = 50mm, EE7E>TUDEE = 25mm
\min. bending radius NT-standard cable- in the case of movable assembly = Sdmm. in the case of fived assernbly = 25mm.
A X, T EAREIREIRZR A SEHE X, B LATHEAAAY MY
Defail X, non-magnetizable material Detail X, magnefizable material Detail ¥
- Tmin RZ23>~v—H— ~ s,
N Poslion marker O IJ /gl/ )I/
oy ‘/9_:/—)1/ S ring sea min,
Gungsel X Akosasw-n—  LalA]
\ Posilion marker m
| \ Q
R AN %
8 T | o —
LY :I.-' i
\\ \ A :
\ : \‘_ﬂf 2
5 min
\ AR AN T —
15 min. Mar-magnetizable spacer
Ei BRMTOR
BRMTOR L
Page 7 " Elecirical zéro pant

Electrical zero point
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5.2.2

73549 M12x1

D298

M12x1

| Plug M12x1 (TM1-____-306-___-1_)
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gl

14

36

BAEDRTY : BARLRAH ML 0.5 Nm

r
1o
= = ‘_H_ \\
;L
10

TSORNEETIVE U —DORHNDFEISEL TVNET
(EMC. ##ith, —TJIL>—ILREE 4 EZSR).,

6 AF—TI—RELEGDEDHT

Mating connector: max. tightening torque 0.5 Nm

Models with plug are suitable for installation in or outside of
cylinders (EMC, grounding and cable shielding see chapter 4).

I Interfaces and Connection Assignment

6.1 F7FrOodiin { Analog Output
EXI-Rofl | Example ordering code: & [ Voltagee TM1-__ - _ -8 -
— BRUES | code el. connection
AXI-R HHABEE SHEE S =T TIS—RE (BUBEEE L)
Ordering code Supply voltage Power consumption | Load Error condition (out of
electrical measuring range L)
™1 ___-81_-___ |24 VDC (16 ... 34 VDC) z 12 VDC
<IW &ERU .
TMA- — ¢ = 10kQ GIETIF3)
Ly o SO <1 W wfo load
12/24VDC (8 ... 32VDC) z55VDC
T™1-___ - -85 -
AXI-Rofl [ Example ordering code: &7 | Current. ™1-__ _ _ - _ _-82 - __
—_— BRER { code el. connection
IS—RE
EXa-K aRE HEE &8 TS @mpEsmELs | T TNIL-TGND)
Ordering code Supply voltage Power consumption | Burden Error condition (out of . c’:;;:gfe;;’g e
electrical measuring range L)
<1W &@ERu @24 v: = 500 0 = 24 mA £3,5mA
TMI-__-__-82 - [12/24VDC(8...32VDC) | 'y s fomd @12 V- <250 0
750 4 E>TF S w.cable eV =5
Plug Plug 4 pin w.cable Cable
104/4_ _ EEM33-_ _ 2_ _
il
4 pin 4 pin

E> 1/PIN 1 BN #* / brown BN # / brown [H&EFE Ub/ supply Ub
E> 2/PIN 2 WH B / white |GN #& / green |[fE5H73/ Signal output
£> 3/PIN 3 BU & / blue WH B / white |GND
E£> 4/PIN 4 BK 2 / black - #EfH/2 L /do not connect

Page 8

NRIIAXENT —TIVERBZ DT ERTHBENHDFT |
Customized cable may show different color coding !

Tﬁﬁb@m{&maa@»mﬁmt&ﬁ@ﬁ%?%%gﬁﬁDiio .
Connections with the label ,do not connect” must be isolated !
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6.2 >4 )Litif1 / Digital Output
AN Rofl CANopen e e T
Example ordering code: CAN SAE J1939 ™1-_ - d - i e
—_ BT I code electr. connection
" e IS5—RE (I—TILORHR GND)
- R BHAET HEEH TSR (BRRAESERES Error condition (cable break
Ordering code Supply volfage Power consumplion | Error condition (out of electrical | GND)
measuring range...)
e i e .
e <15 W (BERL) i) WEBL
T ) = 1,5 W w/o load Mo communicaton
™I - - ' 282 | see 6.2.2
IS0 riPlug i ES
106, 4__ LT
5 pin
PIN 1 i AN Y I do not connect
PIN 2 f#tka Ub ! supply Ub
PIN 3 GND
PIM 4 CAN High
PIN 5 CAN Low
Y>3 b I Ring nut S—ILR 1 Shield

>

HRAIRA X SN —TIVERRDZ BN T ERITHENHDFET |

MEGE LRV EWDSNILOMWZERIDE T 2B HDFT |

—ILRFEYVAL R T —=T)L (STP) ZHEDLFET.
Customized cable may show different color coding ! Shielded twisted pair cable (STP) is recommended.

Connections with the label .do not connect” must be isolated !

6.2.1 CANopen f>#H—J1—RX

CANopen -1 > —J 1 — AD5ihA
(---CANopen_Detail) BKXUEBEFFT—4>— b (EDS) (&
Novotechnik ® Web H-f k345> 0— RTEEYT,
Ao>O— R/ #BFEESBLTLEE0,
XZa7)L=>TM1 ZOUvOUEYT

6.2.2 CAN SAE ]J1939 1 >4~ —J1—R

CAN SAEJ1939 1 >4 —J 1 —AMD;iBA
(---CAN_SAEJ1939_Detail) #4595 >0O—RTEXY
Novotechnik @ Web - k5, Z&BL TS0
Ao>O—-R/IBERZ217)IL=>TM1 Z0Uv I ULET it

6.2.1 CANopen Interface

The description of CANopen interface
(---CANopen_Detail) and the electronic data
sheet (EDS) can be downloaded from
Novotechnik website, see Downloads/Operating
manuals => Click on TM1

6.2.2 CAN SAE 11939 Interface

The description of CAN SAE J1939 interface
(---CAN_SAEJ1939_Detail) can be downloaded
from Novotechnik website, see
Downloads/Operating manuals=> Click on TM1

7 Nt | I Ordering Specifications
e o o
ERARESEE HRIRRIIE Y B BRNA>H—T1—R BRI
Electrical measuring range Mechanical configuration Electrical interface Electrical connection
ExL (mm) 305 757*()75) 87:... BELHEND 24V 1__J3U9M12
306 ROY1-I35>0> 82_ o B 1224V 2 _ 5=
307 JSO42TSoSMARSHE 84 /85 EEHA 1224V 4 _ 553255 M12
308 2UV1-I5> S MARTHEE 6 _ CANopen
e CAN SAE J1939

8 Produktidentifikation / Product Identification

R—LTL—k EX3I—-FK
Name plate Ordering code
SU7NES
Ny FES /[ EE

Serial No. consisting of
Batch No./consecutive number
HWE— -« 7> R« IS R(F novotechnik HDIERBAANRIEETY,
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we— - 7> R-TFSX
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