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ASC Inertial Sensor Technology

Enhancing railway capacity,
safety and productivity

ANALOG * DIG




“eouewoad (s/, 00FF 01 0LF abuel Juswainseaw Y/, 1 0> Al|iIqels i
10q 10§ 3|qe|ieAe s1e s3d0os0IAB [eIXel) pue [elxelun sy} ‘Aoeinooe

uswainsesw ‘y/, Z1> Aljiqels seiq) spelb |elnsnp

WNWIXeW JO SULIS) Uf 'SUOIRIGIA PUB SI0edL] [BUISIXS O} SANI
|ea1ueyoaw o1o1w jo ubisap ay ] “ABojouyos) buus buneiqgin w_zw_z uanoid uo paseq aie sadoosolAb bojeue ISy

ooy

) peb [eonoe) pue (s/, 006F 01 G/F sbues

953y} sarew

sadoosolhg

“souewioyad spelb [eooey o} Buipes] Y/, 10> 40 AN|IGEIS SEIq € pue IyA/, LO'0> H[EM Wopues

Je|nBue ue 's/,00%F O} 0LF Woj sabuel JusWaINsesW Jo siosuas ajel Jejnbue se [lam se ‘Brf Gi> Jo Aljigess si

Ue pue B 07 0} ZF WO s3BUE JUSWAINSEAW YIIM SI313UI0IB[8008 SaINes) 8 NN OSY 334-4V.L| 8y ‘d|dwexa 104

“panalyoe aq ueo sabues Juswainseaw ajqeisnipe AjlenpiAlpul yum 40a-9 dn Buunies waysAs Josuas paesfa)

ue ‘s2doosolAB 91y} pue sie1awoIa[edde 98y Buluiquiod Ag “1deouoo Jejnpow e uo paseq ale sniN| Bojeue s,0Sy

‘wid) BUOj By} U 8A0443-1S00 310w pue Jsyes Ja|dwis
uane ssbpliq peojiel [2oN10 Jo sdueUSlUlRW dAlde0Id
pue Buuoyuow sy} syew ssuas 093 SASIY ISV 9y

40 swis)sAs Josuas Lews ‘uonippe u| ‘sabpuq Aemjiel

Jo Buuoyuow yijesy [ean1onis Jo uoissiwsuel) [eubis
991)-sS0| 10J papud)ul ‘210ja18y) ‘8. pue |eubis ndino
USLIND B 19}J0 S1919WO0IR[299. SJ 003 ISV PUE SO ISY

Bunoyuow abpug

painsesw Aj21eInooe aJe SUONRIB|B0dR
ueoyiubis Apoq ajo1ysA ayy. u suonisod as1sAp
pue aweyy aiboq ‘X0 3|Xe aU} e SIoSUBS JSY [ella!
snoueA Buisn "SUONIPUOD ainjonaselul pue Bunesado
aeuasaidal ‘UMOUy Japun sa[IyaA Ajnuenb oy
|eob ay ‘[enuassa ale sisa} Joineyaq buiuuni ‘swaishs
Kemjies 40 uone1ado [EOILIOUOOD puE Bjes By} J04

(€9evL N3)
S3J21yaA Aemjies Jo sonsuadRIEYD Buluuny

“Hojwoo apu buiziwndo oy

[enuassa ale sjoedwl pue suoneiqiA Aouanbalj-mo| ‘suo
ow Jeaul] [eu
‘zH 01 MOJaq AjLiewld JNJ20 JOASMOY ‘SIOUIUSALOD
Jabuassed ‘apmyjdwe pue Aouanbaly ‘Uonoalip J1BYL
uo Buipuadap A|1ea1b salieA suoneIqIA [eolUBYOBW JO
uondsoJad uewINy asnesaq AIESSa03U SI 1J0JWI0D I
1abuassed uo suonow ues Jo s109)43 ay} buizAjeuy

(66221 N3) 110jwo0d apl Jabusssed

'$80UBJ3YIB1UI OlweuApolse pioAe o) dueniodwi [elosds
40 SIYDIYM ‘ssew mo| e pue ubissp jey JIay} 0} anp pal
s A||esp! 21 4 LZFy DSV SI218WO0IS|2998. [BIXBIUN 8y |
‘Aieuaied ay) 01 850|0 A19A paj[elsul e SI0SUSS Sy} se
“usesaid s8ouasayslul oNBUBRWONIBIS YiM SUOIIPUOD
|eluswuoaua buibusjieyo ui pawiopiad aie ssuod

-§31 J|WeuAp pue 82104 }0BIUOD BY} JO SIUBLIBINSES

(ZLEOS N3) du1] 10BIUOD PEaYIaAO pue
ydeibojued usamiaq uonoelaul dlweuiq

(SNINII) siun Juswiainseaw [efJaul

31195 §9 093 ISV 31435 59 ISV

*s0BJJaIUI [RIBIP ‘POZIPJEPUR)S BIA UOHEWIOJUI
apinoid se1ss ,SASIV OSY BY) JO SWSISAS 10SUSS LIBWUS ‘)NSal  SY "Sainles)
|ing-ui d1seq Apealfe aie Juswade|dsip pue AoojaA dlweuAp bunelnojes o

d: (144) uonewuojsuel| Jauno4 1se4 ybnouy) sisk|eue Aousnbaiy ‘s|dwexs 104
/U3/ap’SI0SUBS-OSE MMM ! | oyloads-uoneol|dde sy o} Jdu yum
i9Jow 1no puiy [enbip jo 1) a1 auiquios +SASIV OSV

m_nw__m>m 818 Z£Z-SY 10 NYO ‘gSN 1] ‘seoejiaiul [eNBIp Joj suondo
SNoLIeA pue | Apeaue sue sajel Bujdwes pue

mmc_:mm ‘_w«_c 8|qeinbiuos ‘uonippe uj ‘sjdiound buneisdo sanioedes pue
ABojouyoal SWIN uAoid UO paseq OS|e aJe SI919WOI[E00E ;SUDSIQ ISY

suonN|os Josuas Jews pue [eybiq

093 shsiv osv

>

ONIYOLINOW 3901¥g

/ salas VY ISY

/

V¥ 093 SU3SIQ ISV

SOILSI¥ILIVIVHI ONINNNY

$33s N1 ISV

140409 3a1d

ANLZrY ISV

X1£d OSY

HdVY4901NVd

uews - [eybip - 6ojeue

|lel buons 10] SIOSUBSS |elliau|

‘S¥GSY NI pJepuels uonosjoad aliy Yum Juelduwiod

3|qed a0 Aem|iel o [eslEW 3|qeD Y44H JUBpIeIa aWwey paielbaiul Yim 3|qe|IeA. S8 SI0SUSS 9S8y | "3|qises)
a1e 6 008+ 01 dn sapny|dwie pue zipj 91 01 dn Jo LppIMpURq SpIM A13A B YiM Sluswainseaw ojweuAp Alybiy YsnemoH
“paroaiep ale syusuodwiod O dnels ou bujuesw ansusioeleyo ssed ybiy e sieyo ABojouyosy sy “ss|diound uoissaid
-WoJ pue Jeays Yiog Uo paseq ale whoumEEw_wSm 211198[80Z21d (211198|3 0Z81d $21U009(3 palesbalu]) 3d3| 5,08V
S1919Wo0.3|309. 33|

*6 0009 01 dn Jo 20URISISAI JO0US B YUM ‘BWI} AI9A0031 LIoYS A[9LUSAIXS UR 8In]es) SIOSUSS 3yl

SaINonIls [edlueydaW oidlW Y1 Jo ubisap ay) 01 ana 6 ovF 01 dn Jo sapniijdwie pue a6uel ZH £ B Yum ‘suolieIaja00e
(0V) o1weuAp pue JueISUOD SE ||aMm SE (9Q) Ollels ainseaw o) ajqissod 1l saxew ABojouyoay siyL “Aujigeljal pue Aijiqels
wie-6uo| saissasdui Jo (SNIIN) siuawa|e Josuas Aljenb-ybiy uo paseq aJe sialowWoId[2E dANI0EdED 5,08V
s1919WoIa|P09e aAnoeded SWIN

3 suasiq ISV

\ 0398V

“suoneaijdde Bunoyuow |eo1bojowsIas ul pasn uslo
1B SI0SUSS BU} ‘UONIEIB[920E [euone}ARID SYLIES 3y} O
yiuoljiw e jo sapnyjdwe aysibal 01 Aljiqe J1ayy Yy

“suonnjosa1 ybly Ajpwanxe ainea) sales DI ISV Y}
Jo s1919Wwosfeae [enbip pue ojeue ayl A1ajes pue
Aujiqejieae paaosduwil Joj [BI1oNID BJE S[uuUN) 0 SBYJIIMS
‘s1adaals ‘paq >oell a3jl| S1esse Aemjies Jo yieay [ein}
-ONJ}S 9U} JO SIUBWIAINSEAW J0Y-PE PUE SNONUNUOY

FANLINYLSVYHANI

/ salIas S0 IS

Bupioyuow anonnselju)

*SUOIIPUOD [BIUSLILIOIIAUB ISAYS.IBY

U} pueIsyIM Jey) sBuisnoy [3a1s-Ssajulels pajeas
Ajleonawiay uo paseq ale S1a1aW0IB[d20E dAINORdED
ay) se ‘Bupsauibua Aem|ies Buipuewsp 1oy uonnjos
PpJepuElS PEOUBAPE 1SOW BY) SI S3LI3S SO DSV 3y L
“Aupiqess sy a1epijea o) 1apao u sadhy pue subisap mau
104 pauniopiad ale s1sal oell pue KI01eioqe| ‘a10jaIay L.
ua|[eyo 0} 103Iqns ale sa1Bog pue S1es|aayM

(6v£€L N3) saweyy a160q Joy
sjuswadinbai [eanyonas bulkpoads

= S31908 ANV S13ST3IHM

/" 8OWI/LOW SV

‘9|qe|leAeun Jo _Um_&_‘:m e m:.wuw>w [ BO0|

1 13 >0} (SNIAI)

SHIUN JUBLBINSEaW [BILAUI S,0SY A1ajes oljel) |ies
NOILVOIAVN 1o} [eONUD SI sulel) Jo Buluosod 19exa ay) uimouy

(uonesado ujen pajewoine)
0LV pue uonebireu buibpug

1L2 98V 9d-N1511-50 ISV

‘paje|nojed

31e S$)9BI1 JO UOILIOISIP JO UoNDaIIP diweuhp Wby
[eUIPNYBUO] Ul SUOBIASP 'S}INS31 3}8INOJE UO paseg
"SUIBJ) 891A19s-Ul JenBas woiy Buuoyuow aimonns
-BJJUl 8|qeUS O} SWIS)SAS JUSWSINSeaLW SP.LLLIO]Ie) Ul
pajesbajul a1e s9d0dsolAB pue S19)8WoIs|eI9. ISy

(8v8€L N3)
Anawoab >oex jo uopezusloeleyy

AYLINO0IO NOVHL




ASC RAIL sensors to improve railway performance

ASC'’s RAIL sensor series provides high-precision, robust yet flexible inertial sensor technologies. The tailored
solutions support railway customers in improving the safety, capacity and overall productivity of their rolling stock.

Robust solutions ready for stable long-term performance

In addition, all components of the ASC RAIL series have been confirmed to meet the
latest fire protection standards including EN 45545 for electronic equipment on rolling
stock. This includes a robust, non-flammable, laser-welded stainless-steel housing
featuring protection class IP68 as well as rail-certified cables and cable glands.

Accelerometers and gyroscopes

The standard accelerometers ASC RAIL-x152LN are
available in uniaxial, biaxial and triaxial configuration.
The newly developed, even more compact housing
option is used for uniaxial and biaxial accelerometers
ASC RAIL-x151LN, to fit into narrower spaces.

Both accelerometer models are based on proven
MEMS technology and capacitive operating principle.
This technology enables the measurement of DC and
AC accelerations up to +400 g and within frequency
response range of up to 1 kHz. The integrated electro-
nic circuits enable differential analog voltage output
(¥4 V FSO) and an outstanding noise performance

of 7 to 400 ug/vHz.

The uniaxial, biaxial or triaxial gyroscopes ASC RAIL-
27x1 are based on established MEMS vibrating ring
sensor elements. This technology enables the mea-
surement of angular rates up to +900 °/s, featuring
bias stability of 12 °/hr and an angular random walk
of 0.2 °/vhr. The design of the micro-mechanical
silicon structures makes these gyroscopes extremely
insensitive to external impacts and vibrations.

Digital accelerometers

The ASC DiSens® ECO-RAIL digital accelerometers
are based on proven MEMS technology and capaci-
tive operating principle. In addition, their integrated
electronic circuitry features enhanced protection
through galvanically isolated main parts for power
supply, sensing and the digital CAN interface. The
devices provide integrated filter settings enabling

a sampling rate of up to 4 kHz at a 3dB-corner
frequency of 1 kHz as well as configurable measure-
ment range settings of +2/4/8 g or £10/20/40 g.

Smart sensor solutions

The smart sensor systems ASC AiSys®
ECO-RAIL combine the user-friendly con-
figurations of digital accelerometers with
complex, integrated algorithms, for example:
« Frequency analysis through FFT
+ Calculating dynamic velocity

and displacement

Inertial sensor of the
ASC RAIL series meet
applicable EN 50155
standards

The following tests have been
performed according to railway
standard EN 50155, to confirm
climatic resistance and dyna-
mic-mechanical robustness:

Accelerometers

24.0 mm

* Low temperature
storage test - test A

* Low temperature
start-up test - test A

* Dry heat test - test B (0T6)
* Damp heat, cyclic - test Db

21.2mm

« Insulation tests (before and
after damp heat, cyclic)

* Vibration, broad-band
random - long time test Fh

* Shock testing - test Ea

Further, interference emission
and interference immunity
tests have been conducted
according to standard

EN 50121, confirming electro-
magnetic compatibility:

21.2 mm

+ Conducted continuous
disturbance at battery port

* Radiated disturbance,
electrical field

* Immunity radiated
electromagnetic fields

* Conducted immunity,
injected currents

* EFT / Burst

* Electrostatic discharge
test / ESD

Digital and smart
accelerometers



