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ABSTRACT

This thesis presents theory and implementation of three-dimension printer.
Responsibility in 30 printer-is injection part. The structure in injection part consists of
nozzle, relay, heater and control board. The aim of this project is to print the 3D
work piece using PLA plastic with temperature control,of injection.

The procedure starts from ~studying “structure of injection,  concerned
electronic "circuit,” injection system and software- for control system. Then the
structure is designed-and constructed with another components: The temperature
control system “of-.injection is tested using Pronterface program. STL file from
SolidWorks program.is ~opened- in /Pronterface - program.Injection is controlled
temperature via Pronterface-program-.at.200-°C using Arduino Mega 1280 board.
Relay is used to control 24V4.8A supply which applys to heater. At 200 °C, plastic
will melt and flow out the nozzle. Feedback control is used for control temperature

at 200 °C until the work piece completes.
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iuwanainuuu PVA (Polyvinyl Alcohol)
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vihdawanafinegi 160 fa 220 serwaidea Waldunanadn PLA wasuaziindundneq fu
Fralwads Felidudunmouazhiivivdadiindon yenaniuiiold PLA Tunisiu
Fusuilidnduiiesdeddpmeiiunuuuiou uidl#fesiiliguesiunudeudou
W Tassnuildenldmatainvlatnasbildgumadunuuuiou

Fawdestusmanainiuiuituiindsy s uieunanua Ainseevausiiiumsle
uiinupwmuna sssnsuTImtwngay liinnsstunsuastlnseil daedamilu
msmalitosaaanAaglusssurin wasdasiwniieriins danaidvilviissannedu
wwaslan Wy UsingnisainnsiSounszan(Greenhouse Effect) . Jaguuiafiuuadalnaly
msudswataRniiatusadesaaeld werlidmgauiianisauianannudulnillusssues
(Renewable Resources) diaunivawnuwarannaintlasiail

Taw-Polylactic Acid (PLA) tlunata@ntiiam (Bioplastic) dunsndesaangls (Ju
frwnrsusulaesnled Lasdlésgadunidlussausi mMendannaislde wdeuain
Fngaviiasondavaumailnilalusisund (Renewable Resource) 1t wamunanity
S1wan Fralwe sudwends wavdoe dudu mensusvialifailfazdom duutud 14
woulwidasuddlinduimiangiad dunsvuaunisviin (Fermentation) - Tatlduuailide
Lactobacillus', Brevis lanananidunsauanin (Lactic Acid)” siunssurunmsmaails
Lactide  filaseasimsiaiiiBuasivay wdsisialviunssusunsswedweslsiwdu
(Polymerization) natitussutigggynmaiowdsulassadaglddhilnaaiedsgui 2.11
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Degradation T I I I
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Ring opening

Polymerization

U 2.1 nsudnwataiin PLA

Fovanil (Chemical Name)~ Polylactic Acid
Foveos (Synonyms) : waauan@n, Polylactide, PLA

gnsiailed19d1e (Chemical Formula) : (CH,0,),

dwinluana (Motecular Weight) : Uszanas 60,000 (faiis1uiu n Usvana 30,000)

3Uit 2.12 gaslassadramaaiives Polylactic Acid
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d = N a i ¥ o
wirlaeu (PTFE) Wenniiailaa Polytetrafluoroethylene @it (PTFE) atwalnalddn
1 wvlaeu WunaainvliediaudunasnuAIEBuUg IAviaeNaIegY 260 DA NUNTA
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A15797 2.1 invlasuuvissiln PTFE Rod fiiinnssve
PTFE Rod (Nominal OD x Nominat-Length) uiatiiaaiuns

WEURNUARENEN X AN

4 x-1000 5x 1000 6 x 1000 7-x 1000 8 x IOOO 9 x 1000
10 x 1000 13 x 1000 151000 16 x 1000 18 %1000 20 x 1000
25 x 1000 30.%x-1000 35 x 1000 40-x 1000 45 x 1000 50 x 1000
55 x 1000 60-x 1000 65'%x 1000 70.x 1000 /5 x 1000 80 x 1000

85 x 1000 90 x 1000 95-x 1000 100 %1000 110 x 1000% ' 120 x 1000
130 x 1000 140 x 1000 150 x 1000 + 180 % 100-300  200x100-3Q0 | 250x100-300

270 x 100-300 300 x 100-300 UUINITHALUIYILNTBARALYUIANADING

A15790 2.2 vlasuiiuttia PTFE Sheet Nin1s3naIvune

ANUVL (Haduns) [ AT x 873 (as) | A9 x &M (wns)

0.25, 0.50%8, MO 1.5, 29, .5, %@,4.0, 5.0, 620 1.20% 1.20 y §1.20 x mmﬁ"&

2.2.4.3 NoNa0d

= ; - '
JUN 2.14 ouviaaeuna
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¥ 2 o

U Miadusudledudanueina lanvergiiilonliBuarsiiv Liduwivan uarliia
Uszmell evgiidianuiavsiinumuiudu 2.70 n/eu3 davesuvan 660.32 °C uaxil
WIeRuNIAIlTELIN 49 dvutiania (MPa) uay 400 MPa 5’11/?1&]14161%3(;4aua:qihﬁauﬁ
ALY 1/3 vaumdnnduasyemsouansnsalaing au1sanaasnasuuy
13418 wagiimuannsadesunisnssuwazanunuiiionintusenlesitiossy Aunt
- g @ el = v ' - | -
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(UV) wa¥ 3000-10000 nm (IR 1na) d@rulutranusasiuls Aa 400-700 nm lanziiuazviou
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Usznauduq neauden iy $1A1 wazauuntededuiudsddy uenaimiuaiudesnis
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vosdyanaawanudvitanseiiasan windndndinudAytaaniuwsIBs1@ 050
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gonwuusUivanmdaaliituluauseinslaluniend

4. n1seanuuumsUsuan mdyyiungaints tnenisldvatanisusuanimdyyiu

) al ) = o < o v
nsnsvdugaumniilagnswedsiuemgssvgnildsululudyg aiodnafisioins nsey
Amuaviinvesnisuivanwdygrasduegfuriavesiiumgasiild uazauanifves
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Tudvewinsiladenld Ceramic Heater Cartridge 12v/40w for RepRap 3d

Printer Iﬂﬂﬁﬂmﬂuﬁﬁﬁa‘ﬁ
1. Type: Electric Heater Parts
2. Voltage: 12-480V
3. Place of Origin: China (Mainland)
4. Working Temperature: < 450 Degrees
5. Brand Name: OEM
6. Usage: Cartridge ‘Heater
7. 6x20mm 12V 40W Cartridge Heater for 3D Printer
8. Resistance wire OCr20Nigs0
9. Min. dia:2mm, Length: 20mm
10. Common 10w/cm2

11. Hich or Low Wattages

2.3 ngeinInuautuulaunduy

nsanurludesmsruatssuuiimassaiunniudesy Wulanilagduil Weswn
AMIUABINS NS HINENEANTAN9 WSz avisnwennd sty izuumur-}ui'iﬁﬂssﬁw'ﬁ‘n'mvh
ThshannsoUssvdandnu nat wavsus Wodrann Turasiinldnadnseonuldnui
1517991708190 A% DI NATANWIVBITAINTSNTTUUAILAL axﬁﬁuywa;}iuquwﬁms
toundu (Feedback Theory) uagn1siATIERsyUUTLAY (Linear Systém Analysis) uay
wmunitﬁwﬁmﬁ'}tquﬂﬁ‘éu‘} iU Network Theory tas Communication Theory Fatiu
Amnsmuauszuuialiiiiineglunidnivasimnsanlaasmiidaoans uisnduns
dne10Ifaivesimnsiuvasair dynldiaiiueaensuaiu sadrluuszgnaldly
Fmnssuaw1eneg W Imnsnnaiena dminsalii Jensauad Jmanssulest wasdug

ANUINUIY

sruumuauie dulstneunatsq dudeideuiuiuiussuuieglinisneuauss
ATRDIN1s AugIurasmsinsisisruuasiuguangud sruudadu faasuans
auduiusrasdunauaziemnAIanIIRaUaLas MitudiulsznaunianszuIunis
(Process) ls1siesnsfiszmupuannsaunuilamevdan (Block) sauandluguil 2.20 dau
Sunanaviodnavesyuuinuumsdyau leedygruduwaasdud ud Ayveamadns
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unp —————> NTBUIUNTT > e

=
3UN 2.20 mMsmuANsTUY

sruumuruasanuteaniulszamivgq mudnvamsvinaulidu 2 wuu As
1. szuUmIUANLUUS (Open Loop Control System)

2. ssuumuasiuula wigszuumuaNkuuleaundu (CloseLoop or Feedback

Control System)

syuUAIUANLUULTR
I & 1L i « w ) - i)
Wunisldgunsal Controller wiagunsaingzeu (Control Actuaton) Litelilans
o o Lo Voo - a
aavaupstsdeInds lnshithkanisnavausivessyuudngnisin s Anwazasszuy

o
mvAuwuulauandugun 2.21

fugn— o gtiasal) O NSPIUNT, | L 2 5 1o6inn

JU# 2.21 ssuumuANwUULTA

szuuAUANLUUURUNAY

ssuumIvAuLuulaundY uAnANINTEUUAIVANLUUTARS linsunewails

¥
] 1 L g

a v o ] v & a = v
nnszvunsUaunduuiiitiudiuviisvestoyanazdutilUiludunsnaglinuszuunis
< " « L v = L 3 o ¥ :
srznTvALodwald 1519zdesiinisindoyavearawaniisfasnisainszuy a1ndu

i v

ANILUANANTENINIANANABING UasloAnaniuiaTasgnasialugaunsalniugu ud
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2.3.1 n13AruANLUUAadIu (Proportional Control, P-control)

nmsmvANszvukuulaundulagldmauauuuudnaiuiu fyarunivan ut) sy

%

Wudndnlnanseiuadygruauianain elt) Miintuainradiaseninamdnynueneds

AUAYAIUILIANATBITEUUTIRIDINITATUAL UHUATHUABNYBIRIAIUANLU AR uLAR L6

fagu 2.24

elt) u(t)
£ Kp _,_—4___%

JUN 2.24 fauansuudngiy

lagunsanuduiusaai

u(t) = Kp-e(t)
o 9 s, Y X v = i 1
e Kp Aeridns1venevaiimupuiniassdsniwnudadou

Uszlaviivosiinivanuuudadiu Ae anAimTuliawaiaueesyut lagaiunsn

navauaRUAFY L IUATINRANE RBE T LTIL A

2.3.2 MIAIVANUUUBUTINGG (Integral Control)

msmunwUuBUAndatizUuuvanns fe ut) =K f edriile K, Aorinsiivosi

AIUANLUUBUTNTA WHUATWUEDNVBNIAUANWULBUTIN SaUARIAISUR 2.25

E(s) et

K;
hy

UM 2.25 dmupuuuuBuinga

MgULUUNMIAIUANLUUBUTINTall asiuldygiuniuan ut) zilaanlaei
dyrunuiianain el) dandugudluntsndusionaiiuldudainiy veilinsizdn
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-
=

dyaraunsmuaulunsdivaimsmursuwuuduinialusgiualuedn (Past Value) i

u

as

wilpuiumimuanwuudnd LTz Iuegivatagiu
L3 o - = at J b 1 L] "
Usrlemivesimuauuuuduiiniaiifesasnsandiniufiawanludaniugegs lu
= e ' -t « v E = - @ é’
vasiReaumauiiadesnmeesszuuiazanisgasisnismuauwuuduiniail widu
nsiududuliiuszuvrenst wu lunsdszuuilududuiinis wandieldmaunuuuy

fuiinta uarszuutoundusziiousuiluans

2.3.5 msmuqmmumgﬁuﬁ' (Derivative Control)
o = delty 4 ok - o
NIAUANLUUBYWUTHFULUVANNITAD u(t) = Kasm, W Ky ABAIAIHYEINT

t
a & 1 v kil a @ s é ' b} ar s o 1

muAuLUUBYLS duwhnumerldsmdumeuatmiau wwu lysaufummuauwuudadiu
FuFenimnuRiiuudadinuniusyRusuia (PD-Controller) Asuanslusui 2.26
arvAuwuudpdulEsIuRuBunSanvz s undsaaIuRuLUUdRduuIATu Buiinda (PI-
Controller) Lagdlimaluauiuudad iy auiunimuRIuuUBuNn fauaziIAIUALILUY

auus 15enda-(PID-Controller)

E(s) S | GFRa] S sl )

d o ar 1 a as . &
5UN 2.26 fanTuRNLUUAREIUUINAURIAUANIU VNS

FmuANLUVayRusas T BAIAuMLAY (Damping)  THuIsUUTFINTs92
AavAn tude vilissuuihadesaimantu Tutusidennuszituindgaaiedwaiioanann
FmuauuUUBYRUST [udyaafiinainnsmeyiusvasdynutianan daiud
FyaunuBana g dsan g Fya 8 e aanuI9INFIAIUANLUY
aqﬁua’ﬁ%mmﬁ‘au (Fluctuate) Aoudasuin. (ilasemndiaemidu (Slope) vesdyayraiinas

wasuwasreut ) Faagviliszuumuanveasbifiaiosniwle
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2.3.4 fmmruauuuUilad (PID Controller)

AATITEUUAILANLULTA

r(t) - Es) U(s) c(t)
P Gc(s) G(s) >

U 2.27 szuumupuluvnle

PID ControllerUssnausio. 3 tmou Ao Proportion;-integral Laz Derivative

de(t)
UM = K, -e(+ief et == (2.1)
20
e(t) = r(t)clt) (2.2)
davinsudasanuaneas e
K'f
Uls) = (K + % +Kys) (2.3)

dez 5K

5

e P = N 2ar
22— = (K=K 2 =
& ks Ko S Kys
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4.1 YUABUNITNAADY

1. \ausie Board Arduino Mega 1280 fiusa Stepping Motor
2. y1a1e USB 210 Board iWeniupsuiiines

1
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L
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4. naYx Connect ABNHIABTIUIIU Board

5. a1eeq Tseuion laegamniinsAInIunIiNg
6. Load File G-Code

7. @4 Print

8. AWNAANYALYBINAERNLAL IATUUNNNANIITNARDY

o v - e - -
A19799 4.1 wammmaaqmﬂwqmmﬂunuwmammw PLA

b

Temperature(°C) Quality of plastic
a o v = ad

185 Wusamaouvarvamwanadn wistsaliruioungaumaiii s
dnvemaafndslvalianysaine
< - a | w & wuo

190 diasingngiinndu 190 °C anusunslAunarafndsly

= J ot a4 - @ = 1

wo wanaRnRdneanun Iops1msivat tsadeduiivginnny
TN R I VR o
saunliunialiie swe

195 iaisniinaamgiatlu 195 °C anuiaunlaumidBangill
RIS ORI

200 ot witsmamgiinnidu 200 °C waradnilvasanainvhia i

= i

ams M sluanei uasimszasunng Ly

205 letsuiugamgiinnidu 205 °C waradnilnaseninainideiu

g o L4 al oy “: ' 3 al

saufun Mlintsulaiuemaradnuulinigy n1sudeiives
wanadniuliasgUivilounauiiudananin

210 e uiingaumgiisiBiu 210 °C waadnviluaaenunainiday
' s ﬂll o L ar = 5 1 <
saumaandy Wlinisudiovomaraintuliineumiiounau
BHE TR
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A1974N 4.2 Lt.amm’mﬁuwuéizququu UL'Jaﬂm'UﬂﬁSLLﬁ 4A uay 5A

vIa(Iuni) amuuQii(°C)
nszud 4 waul nszud 5 woud

25 25

30 44
10 34 49
15 38 58
20 - 44 67
25 45 73
30 51 82
35 58 92
40 61 96
45 68 105
50 74 114
558 7 122
60 83 127
65 89 134
70 91 139
75 96 146
80 102 154
85 105 158
90 110 166
95 \(1® /[ 174
100 118 176
105 123 181
110 128 190
115 132 193
120 135 199
125 139 203
130 142 201
155 146 200
140 152 198
145 153 200
150 157 200
155 162 198
160 165 199
165 167 200
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A1379# 4.2 uansaudiugsewineamgiidunamldnseua 4A uag 5A (Ae)

A (3ui) aMunI(°C)
nszud 4 waul nszud 4 waud
170 172 200
175 174 202
180 179 197
185 185 198
190 . 186 200
195 187 200
200 190 198
205 192 200
210 196 198
215 200 15
220 200 200
225 202 200
230 2 203 202
235 203 200
240 200 200
245 200 , 200
250 200 200,
255 200 200
260 200 200
265 200 200
270 i . 200 200
275 200 200
280 200 200
285 200 200
290 200 200
295 200 200
300 200 200
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unInsaluazagy

5.1 @5UNan1ivaaeg

Mnsanisvaasusazuliiigumgil 200°C  Wugumgifinzaniian lunisli
mnufouuniidn Jsdusiliguugiiiiinid 200°C  dnwuzwaadniluasenainsiidn i
dasnslvaiiliingi waglvath duslimufeuiiginingumgil 200°C dnwaurwanadnii
Inaoananhidatiudeudinn uaznisudirrsmaaintiuliniguinilounsusudnesnun
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1 fouilzasusdmarainltidumianu o lidasaraiion woimliaiuiou
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NIARNUIN N

nansadantslvaunsal

n.1 glan1sldaugunsaldiannsaiind Board Arduino Mega 1280

Aflamsldruuadalulasaaulnsaandiu ET-EASY MEGA1280 (Duino Meqa) FTT
C

SIpNER Ardaing ARLTATINMSTRILITEUY MCU 989 AVR b Open Source 14Funng

wsth puwiaanang ane s el FIm o sivivauaangmaialan nohisrenan
Fuzanis WA ed Sotware filnsisteiuetadaiiles B us il (Bmoau 2659) Tisunss
383 Arduino WFumafnitaiii version “arduing-0016° ufa Intmasdin Hardware loaflAine
wannpensdniiscenugiulifsrhuami - Jenauiiinmiasalsunm e iy
nslien iAW MCU fuifin 28 11 etha ATMEGAB ATMEGASHATMEGA 168/ATME GAZ28
dmfLgmiudulitnd s T duAdeslauasguneniun od memsies B aaseesd o)
Urrgnilfenfiaiy witend aAvemineInIdne o seaniaoeo iy dmdudi
Tutunmu Adeghein AVR fudnhiagZaubiiameunas snfldulumanalssamuds e
Arduing 8 i siaant Aduine aunmmmein sty duin Taefule
TWawnnl 34T AVR i Reldsmou 10 T Dighal, Analog, PWM, UART waz auan
MuAIAT RN W ime e e wunh@panuiufudngn
tezring TneWF@enlFn AVR wiaf ATMEGA 1280 uazeenunmvinn Hatdware uafaiiisnse i
Toer Wi T agudn “Arduiro-Mega” sanansdiuing walAlinafuouniniasiBiuana Hardware
s b i I himarane s idias waidissemindinanillagsetaiafathan sMo 4

” 5 e I o
i iiluguanssad mitgldaAmeubivasluamssuimfoaiatafaiuliimues

w19 B el ATMEGA1280 1w duuein Tnaliilnsa fanmimasuioi
= & e . BRI

11 Arduino Mega U4 Ine/ 149049 "ET-EASY MEGA1280 Treldnenuunlifinisdmass Pin 1O
An sniemns AR IR IguTeIeiR "Arduine Mega™ Wauslalininlhnlgedediia

f - : & s - . - &
wetnaWiETUNGT Arduino Mega jusnasgu ifeisauazaoniug amanniaa

ETT CO.LTD -1- WWWETT.COTH
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gRamsldnuueinlulasaeulnsanaisu ET-EASY MEGA1280 (Duino Mega) FTT
=

Antauliduavuasa

W ATMEGA 1280 1114 MCU tg=87uefa Run A7mD 16MHz 470 Crystal Oscillator
128KByle Flash(a1ul] 4kByte a5 Bootloader) / 8KByte SRAM / 4KByte EEPROM
saafumaian sunsudiountsn C++ 183 Arduine RTuULL Arduino Mega 18 100%

4 USB Bridge 184 FTDI \wef FT232RL wias Over Current Protection A mFuAaredoans
uaz Download Code anmsnfiawefuefa whan Jumper dmFudfuldanuefallunig
Program Bootloader. iy MCU sanweis USB luuedfaléies Tarlideddirifediimnm
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Arduino MEGA

vuw.arduino.cc

silugne anvnzeseafn ET-EASY MEGA1280

1. 9392mA Supply. 18919 ET-EASY MECA1280 UFinlgalifldasss Bridge Rectifier
uaz ¥ Switching Regutate vinWiasnto B wisaiu AC das DC Tauli
iindlwih uax druaman i eviicnen nlad Regulate Widluaghasnn Tususiinees
Arduino Mega 14 Hali wave Rectifier %:5‘:511‘%”"'.1 DC Adapier uai unulu diu ”.:l".‘.r‘n'n

3
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2. unfm ET-EASY MEGA1280 amnuiniliiszal Jumper dwivldvinwindlusadan
N5V Auto, Reset ua¥nag Program Bootloader el FTDI SitBang M l¥saemn i
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Tasvasvuasa ET-EASY MEGA1280 (Duino Mega)

srluana Tasandraeaueda ET-EASY MEGA1280 (Duino MeGA)

o a1 A TAsiAdtNEBRIINBuEn AnsasElE AT uLRRamiL AC waz
DC wieul1? Bridge Rectifier uat Regilate wuu Switching snuasdiisiaues C
Regulate ufaﬁmrﬁm:‘:mmn'ﬂﬁnﬂuﬁthqﬁ Ao M NuLTALInput 7-20V
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¢ wsnman 5 Wy LED wassanmuzsd RX war TX Mdwiuussanisfugadayanmudig
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VRLI8IUaIRAINN IR LANTYEY Pin Digital-13 fiaTusiag Logic “1° UaE WEAY WAL
Logic “0"

® a7 usied Reset AWML Reset mninamaatuedn
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.
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n.3 alan1sldauaunsal Thermistor

A
P
.

EPCOS

NTC thermistors for
temperature measurement

Glass-encapsulated sensors,
standard type

Series/Type: B57560G, B57560G1
The following products presented in this data sheet are being withdrawn.

L ki N

B57560G0145"

For further information please contact T)«:vur nearest EPCOS sales office, which will also support
you in selecting a suitable substitute. The addresses of our worldwide sales network are

presented at www.epcos.com/sales.

© EPCOS AG 2009. Reproduction, publication and dissemination of this publication, enclosures hereto and the
information contained therein without EPCOS' prior express consent is prohibited.
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EPCOS
Temperature measurement B57560G, B57560G1
Glass-encapsulated sensors e ~ G560/G1560
Applications Dimensional drawing

= Temperature measurement

Features

u Glass-encapsulated, heat-resistive and
highly stable

® For temperature measurement up to
300 °C

u |Leads: dumet wires (copper-clad FeNi)

4105

6745

Options
= Leads: nickel-plated dumet wires
= Alternative dimensions available on request

Delivery mode TNTO281-E
Bulk

Dimensions in mm

General technical data

Climatic category (IEC 60068-1) 55/300/56

Max. power (at 25 7C) P 50 mw
Resistance tolerance ARp/Rg |11, 42, 43 %
Rated temperature Ts 25 *C
Dissipation factor (in air) S approx. 1.3 mW/K
Thermal cogling time constant (in air) T approx. 15 s
Heat capacity G approx. 20 mJ/K
Please read Cautions and warnings and Page 2 of 18

Important notesal the end of this document
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EPCOS
-encapsula sors ey G G560/G1560
Electrical specification and ordering codes
R MNo. of RIT = Baion Bxioo Ordering code
Q characteristic | K K K
2k 8401 3420 3390 £1% 3436 B57560G0202+000
2k 8401 3420 3390 +1% 3436 B57560G0202+002
5k 8402 3480 3450 +1% 3497 B57560G0502+000
=31 8402 3480 3450 £1% 3497 B57560G0502+002
10k 7003 3612 3586 3625 +1% B57560G1103+005
10k 7003 3612 3586 3625 1% B57560G1103+007
10k a307 3478 3450 3492 1% B57560G1103+000
10k 8307 3478 3450 3492 +1% B57560G1103+002
20k 8415 3992 3970 +1% 4006 B57560G0203+000
20 k 8415 3992 3970 +1% 4006 B57560G0203+002
30k 7002 3973 3944 3988 1% B57560G1303+005
30k 7002 3973 3944 3988 +1% B57560G1303+007
50 k 8403 3992 3970::1% 4006 B57560G0503+000
50 k 8403 3092 3970-+1% 4006 B57560G0503+002
100 k 8304 4072 4036 4092 11% B57560G1104+000
100 k 8304 4072 4036 4092 1% B57560G1104+002
1400 k 8406 4557 5133 £2%" 14581 B57560G0145+000
1400 k 8406 4557 5133 £2%" | 4581 B57560G0145+002
+=_Resistance tolerance
F=%1%
G =£2%
H =43%

The last three digits of the ordering code denote:
000 and 005 = dumet wires
002 and 007 = nickelplated wires

1) Basasnco

Piease read Cautions and warnings and Page 3 of 18
Important notes al the end of Ihis document



Temperature measurement
Glass-encapsulated sensor:

Reliability data

Test Standard Test conditions AR/R5 Remarks
(typical)

Storage in IEC Storage at upper <3% No visible

dry heat 60068-2-2 |category temperature damage
T: 300 °C :
t: 1000 b

Storage in damp IEC Temperature of air: 85 °C <2% No visible

heat, steady state | 60068-2-67 | Relative humidity of air: 85% damage
Duration: 56 days

Rapid temperature | IEC Lower test temperature: =55°C | <2% No visible

cycling 60068-2-14 | Upper test temperature: 200 °C damage

Number of cycles: 1000

Please read Cautions and warnings and
Important notesal the end of Ihis document

Page 4 of 18
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Temperature measurement : B57560G, B57560G1

R/T characteristics

RIT No. | 7002 7003 8304
T(°C) |Bunw=3988K Basoo = 3625 K Boano = 4092 K
Ri/Ras o (%K) Re/Ras e (%/K)| Ri/Rax o (%/K)
~55.0 |96.33 74 |63.225 6.7 |100.11 7.4
-50.0 | 66.866 7.2 |4546 6.5 69.56 7.2
~45.0 |47.037 6.9 |33.07 6.3 48,945 6.9
~40.0 |33.508 6.7 |24324 6.0 34.853 67
-350 |24.156 64 |18.081 5.8 25.102 6.5
-30.0 |17.613 6.2 - |13575 56 18.275 6.2
-25.0 | 12198 6.0 [1029 54 13.443 6.0
-20.0 | 9:6643 5.8 7.8718 53 9.9853 59
-15.0 | /7.2656 5.6 6.0739 5.1 7.4867 57
-100 | 55129 5.4 47258 49 5 6636 55
£50 | 422 5.3 3.7062 48 4.3212 53
00 | 3.2575 51 2.9287 45 3.324 52
50 | 25348 49 23311 15 25769 50
10.0 | 1.9876 48 1.8684 44 2.0127 49
15,01 1.5699 46 1.5075 4.2 15834 47
200 | 1.2488 a5 |24 41 1,2542 46
25.0 | 1.0000 44 | 10000 40 1.0000 45
30.0 | 0.80594 43 0.82176 3.9 0.80239 {43
350 | 065355 41 067909 38 064776 |42
40.0 | 053312 4.0 0.56422 3.7 052598 |41
450_| 043735 39 0.47122 36 0.4295 40
50.0 | 0.36074 38 0.3955 35 035262 |39
550 | 029911 3.7 0.33355 34 0.291 3.8
60.0 | 0.24925 3.6 0.2828 . 0.24136 |37
850 | 0.20872 35 0.24049 32 020114 |38
700 | 0.17558 3.4 0.20553 31 016841 |35
750 | 0.14837 3.3 017637 3.0 014164 |34
80.0-| 012592 32 0.15195 2.9 041963 |33
85.0°| 0.10731 3P 0.13141 29 010147 |33
90.0-| 0.091816 '|3.4 0.11406 2.8 0.086407 |32
950 | 0:078862 |30 0099352 (2.7 0.073867 |3.1
100.0 | 0067988 |28 0086837 |2.7 0063383 |3.0
1050 | 0058824 |2.9 0.076149 |26 0054584 |30
1100 | 0051071 2.8 0.066989 |25 004717 |29
115.0 | 0.044488 - [2.7 0059112 25 0.040801 2.8
1200 | 0.03888 2.7 0052316 |2.4 0035581 |28
1250 | 0.034084. |26 0046433 |24 003105 |27
1300 | 0.02997 25 0.041327 |23 0.027179 {26
1350 | 0.02643 25 0.03688 23 0.023861 |26
1400 | 0023373 |24 0032998 |2.2 0.021008 |25
1450 | o0.020727 |24 0.029598 |22 0018548 |25
1500 | 0.018429 2.3 0026612 |21 0.016419 |24
1550 | 0.016427 |23 0023984 |21 0.014573 |24
Pleasa read Cautions and warnings and Page 5 of 18

Important notes al e end of this document
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EPCOS

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors - | G560/G1560

R/T No. | 7002 7003 8304

T(FC) Bj&nfn = 3988 K B_‘Af$[|'| =3625 K B_“;mn = 4092 K

R:/R;s o (%K) Ri/R=5 « (%/K)| Ry/Ra o (%/K)

160.0 | 0.014679 2k 0.021665 20 0.012967 23
165.0 | 0.013148 2.2 0.019613 2.0 0.011566 23
170.0 | 0.011806 24 0.017793 1.8 0.010341% 22
175.0 | 0.010623 21 0.016176 1.9 0.0092664 |22
180.0 | 0.0095804 20 0.014735 1.8 0.0083224 |21
185.0 | 0.0086582 2.0 0.013448 1.8 0.0074907 |21
190.0 | 0.0078408 2.0 0.012297 18 0.0067564 |20
195.0 | 0.0071148 1:8 0.011265 1.7 0.0061064 (2.0
200.0 | 0.0064685 1:9 0.010338 1.7 0.0055299 | 2.0
205.0 | 0.005892 1.8 0.009504 1.7 0.0050175 (1.9
210.0 | 0.0053767 18 0.0087516 16 0.0045611 (1.9
215.0 | 0.0049152 1.8 0.0080718 16 0.0041537 |19
2200 | 0.0045011 =T 0.0074567 1.6 0.0037895 1.8
225.0 | 0.0041287 1.7 0,0068989 1.5 0.0034631 |1.8
2300 | 0.0037934 1.7 0.0063925 1.5 0.0031701 |18
2350 | 0.0034908 1.6 0.0059318 1S 0.0029067 | 1.7
2400 | 0.0032173 1.6 0.005512 1.5 0.0026693 [1.7
2450 | 0.0029687 1.6 0.005129 1.4 0.0024551 (1.7
250.0 | 0.0027451 1.6 0.004779 1.4 0.0022615 | 1.6
2550 | 0.0025412 1.8 0.0044586 1.4 0.0020862 | 1.6
2600 | 0.0023556 1.3 0.004165 1.4 0.0019273 (1.6
265.0 | 0.0021865 |1.5 0.0038955 13 0.0017829 |15
270.0 | 0.0020323 4 0.0036478 =3 0.0016516 |15
275.0 | 0.0018913 1.4 0.0034198 1.3 0.0015319 |15
2800 | 00017623 |14 0.0032098 1.3 0.0014228 |15
2850 | 0.0016441 1.4 0.003016 1.2 0.0013231 | 1.4
2900 | 0.0015357 1.4 0.002837 T 0.0012319 | 1.4
2950 | 0.001436 1.3 0.0026714 1.2 0.0011483 |14
300.0 | 0.0013444 o 0.002518 1.2, 0.0010716 | 1.4

Please read Cautions and wainings and Page 6 of 18
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Glass-encapsula
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Temperature measurement B57560G, B57560G1

R/T characteristics

R/T No. |8307 8401 8402
TC) Basaq = 3492 K Bosoo = 3390 K Byjion = 3450 K
RTfRzg o (OIUK) RTI'R;\Q o (%/K) RT/R)S o (%fK)
~55.0 |52.624 6.4 48.237 6.2 51.991 6.4
-50.0 |38.452 6.2 35.488 6.0 37.989 6.2
~45.0 |28.401 6.0 26.39 5.8 28.07 5.9
~40.0 121.194 5.8 19.825 5.6 20.96 27
-35.0 |15.972 56 15.037 5.4 15.809 5.5
-30.0 |12.149 54 11.511 5.3 12.037 54
-25.0 | 9.3246 5.2 8.8893 51 92484 8.2
~20.0 | 7.2181 5.0 6.9218 4.9 7.1668 5.0
—15.0) 45,6332 4.9 5.4326 4.8 5.5893 49
-10.0 | 4.4308 4.7 4.2961 46 4.,4087 4.7
#5480 | 3.5112 4.6 3422 45 3.4871 46
0.0 | 2.8024 4.4 2.7445 43 2.7936 44
il . 43 22158 42 2.2468 43
10.0 | 1.8216 42 1.8002 4.1 1.8187 42
15.0.4°1.4827 41 1.4714 4.0 1.4813 4.0
20.0 | 1.2142 S5 1.2097 3.9 12136 39
25.0 | 1.0000 38 1.0000 38 1.0000 3.8
30.0 | 0:82818 3.7 0.8311 3.6 082645 3.7
35.0 | 0.68954 3.6 069427 35 068991 36
40.0 | 0.57703 3.5 0.58282 3.5 057742 o
45.0 | 0.48525 3.4 0.49158 3.4 0.4856 34
500 | 0.41 33 0.41652 3.3 0.41026 33
55.0 | 0.34798 3.2 0.354486 Dby 0.34816 3.2
80.0 | 0.29663 =2 0.30292 ] 0.29673 b
65.0 | 0.25392 . ) 0.25994 3.0 0.25393 3.1
70.0 | 0.21824 3.0 022392 23 0.21817 3.0
750 | 0.1883 2.9 0.19363 2.9 0.18816 29
80.0.| 0.16307 2.8 0.16805 2.8 0.16288 28
8§50 | 0.14174 28 0.14636 2.7 0.1415 2.8
90.0 | 0.12362 2.K 0.1279 2.7) 0.12335 27
95.0 | 0.10818 26 011214 2.6 0:10788 26
100.0 | 0.094973 2.6 |- 0:098635 2.8 . 0.094659 26
105.0 | 0.08364 2o 0.087023 P25 0.083313 25
110.0 | 0.073881 2.5 0.077007 24 0.073547 25
115.0 | 0.06545 2.4 0.06824 2.4 0.065114 24
120.0 | 0.058144 2.3 0.060818 23 0.05781 24
125.0 | 0.051794 23 0.05427 23 0.051464 258
130.0 | 0.046258 22 0.048554 P 0.045936 2.2
135.0 | 0.04142 22 0.043551 Z2Z 0.041106 22
140.0 | 0.037179 2 0.038159 2.1 0.036875 21
1450 | 0.033451 2.1 0.035294 21 0.033159 2.1
150.0 | 0.030166 2.0 0.031885 2.0 0.029886 21
155.0 | 0.027264 2.0 0.02887 2.0 0.026998 2.0
Please read Caulions and warnings and Page 7 of 18
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Temperature measurement B57560G, B57560G1

Glass-encapsula

R/T No. | 8307 8401 8402

T(C) |Bunm =3492K B = 3390 K Bunao = 3450 K

R:/Rys o (%K) Rr/Ra: o (%/K)| Ry/Ros o (%/K)

1600 | 0.024694 |20 0.026197 |1.9 0024442 |20
165.0 | 0.022414 1.9 0023822 |19 0.022175 19
170.0 | 0.020385 1.9 0.021707 1.8 0.02016 19
1750 | 0.018577 1.8 0.01982 1.8 0.018365 1.8
180.0 | 0.016961 1.8 0.018132 |18 0.016762 1.8
185.0 | 0.015514 1.8 0.016619 |17 0015328 1.8
190.0 | 0.014216 1.7 0.01526 1.7 0.014043 i
1950 | 0.013049 T 0.014038 | | 1.7 0.012888". (1.7
200.0 | 0.011999 1.7 0.012936 |16 0.011849 1%
205.0 | 0.011051 1.6 0.011941 18 0:010913 16
210.0 | 0010194 1.8 0.011041 16 0010067 16
2150 | 0.0094181 |16 0010225 |15 0.0093013 (1.6
2200 | 0.0087144, [1.5 0.0094848. |15 0.0086075 |15
2250 | 0.0080754 -}4:5 0.0088113  |1.5 0.0078777 [15
2300 | 00074933 | 1.5 0.0081978 | (1.4 0.007405 ™
2850 | 0.0069631 ]1.5 0.0076382 ' [1.4 00068833 | 1.4
2400 | 0.0064791 |14 00071268 |14 0.0064075 [ 1.4
2450 | 00060366 |14 0.006659 |13 0.0059728 | 1.4
250.0 | 0.0056316 | 1.4 0.0062302 | 1.3 0.0055751 | 1.4
2550 | 0:0052602 | 1.4 0.0058368. 1.3 0.0052107  {1.3
2600 | 0:0049193 1.3 0.0054753 (1.3 0.0048764 | 1.3
265.0 | 0.0046059 |1.3 00051426 (1.2 0.0045692 = {1.3
270.0 | 00043173 |13 0.004836. ~ |1.2 0.0042866 (1.3
275.0 | 0.0040514  [1.3 0,0045532 |12 0.0040263 (1.2
280.0 | 0.003806 1574 0.004292 1.2 0.0037862 |12
285.0 |-0.0035793 - 1.2 0.0040504 |14 0.0035645 [1.2
290.0 | 0.0033696 |1.2 0.0038266 | 1.1 0.0033595 |1.2
2950 | 00031753 |1.2 00036192 |11 0.0031697 (12
300.0 | 0.0029952 ~ {1.2 0.0034267_ 1.1 0.0029938 |14

Please read Cautions and warnings and Page 8 of 18
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EPCOS
Glass-encapsulated sensors G8
R/T characteristics
R/T No, | 8403 84086 8415
i ] Bosgo = 3970 K Baome = 5133 K Bojog = 3970 K
R1/Ras ot (%/K)| Ry/R « (%/K) Ri/Rx= o (%/K)
=550 1103.29 7.6 183.3 8.5 103.29 76
-50.0 | 71.079 7.3 120.68 8.2 71.079 T3
-450 | 49619 3 80.721 i 49,619 74
-40.0 | 35.108 6.8 54.792 76 35.108 6.8
-350 | 25.158 6.5 37.713 1.3 25.158 6.5
-30.0 | 18.245 6.3 26.301 7} 18.245 6.3
250 | 13383 6.1 18,571 6.8 13.383 6.1
-20.0 99221 58 13.269 6.6 9.9221 59
-15.0 7.4316 5.7 9.5865 6.4 7.4316 .
-10.0 5.6202 5.5 6.9997 62 5.6202 5.5
#3548 4.2894 5:3 5.1625 6.0 4.2694 53
0.0 3.3024 5.2 3.844 58 3.3024 52
5.0 2.5607 5.0 2.8884 56 2.5607 50
10.0 20017 4.8 2.1892 L 2 2.0017 48
15.0 1.5768 4.7 1.673 53 1.5768 47
20.0 1.2513 46 1.2886 51 1.2513 46
25.0 1.0000 4.4 1.0000 50 1.0000 4.4
30.0 0.80451 4.3 0.78164 4.9 0.80451 4.3
35.0 0.65139 4.2 0.61516 4.7 0.65139 42
40.0 0.53064 4.0 0.48734 146 0.53064 4.0
450 | 043481 3.9 038851 |45 0.43481 39
50.0 0.35628 38 0.3116 4.4 0‘35&28" 38
55.0 0.29681 3.7 0.25136 4.2 0.29681 3.7
60.0 0.24715 3.6 0.2039 44 0.24715 36
65.0 020682 k2] 0.16629 4.0 0.20682 R,
70.0 0.17389 3.4 0.1363 39 0.17389 3.4
75.0 0.14687 8.3 211228 3.8 0.14687 8.3
80.0 0.12459 S 0.092932 37 0.12459 32
85.0 0.10614 o5 0.077268 3.6 0.10614 Bl
90.0 0.09078 a0} 0.064527 3.6 0.09078 31
95.0 0077949 3.0 0.054116 3.5 0.077949 3.0
100.0 0.067183 20 0045571 3.4 0.067183 29
105.0 0058113 2.9 0.038526 5.3 0.058113 29
110.0 0.050443 2.8 0032694 |32 0.050443 2.8
115.0 0,043932 2.7 0.027847 92 0.043932° |27
120.0 0.038386 2.7, 0.023803 3.1 0.038386 T
125.0 0.033645 2.6 0.020416 3.0 0.033645 26
130.0 0.029579 2.9 0.017569 3.0 0.029579 2.5
135.0 0.02608 28 0.015167 29 0.02608 25
140.0 0.02306 2.4 0.013135 2.8 0.02306 24
145.0 0.020446 24 0.011409 28 0.020446 24
150.0 0.018176 2.3 0.0099385 |2.7 0.018176 e
155.0 0.016199 2.3 0.0086821 |2.7 0.016199 23
Please read Caulions and warnings and Page 9of 18
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EPCOS

Glass-encapsulated sensors B 0/G1560

R/T No. | 8403 8406 8415

i 126 Bn,mr; =3970K B:\nrﬂm =5133 K B’wm =3970 K

Ri/Ras o (%/K)| Ri/R5 o (%/K)| Ri/Ras o (%/K)

160.0 0.014473 [2.2 0.0076052 |26 0.014473 |22
165.0 0.012962 |[2.2 0.0066796 [2.6 0.012862 |22
170.0 0.011636 - | 2.1 0.0058817 [2.5 0.011636 |21
175.0 0.010469 |21 0.005192 |25 0.010469 |21
180.0 0.0094395 |2.0 0.0045943 (2.4 0.0094395 |20
185.0 0.0085294 |2.0 0.0040749 (2.4 0.0085294 |20
190.0 0.0077228 12.0 0.0036225 |23 0.0077229 |2.0
195.0 0.0070067 | 1.9 0.0032274 |23 0.0070067 1.9
200.0 0.0063691 [1.9 0.0028817 (2.2 0.0063691 (1.9
205.0 0.0058005 (1.9 0.0025783 |22 0.0058005 |19
210.0 00052924 |1.8 0:0023116 22 0:0052924 |18
215.0 0.0048373 |18 0.0020766 |21 0.0048373 |1.8
2200 0.004429 ;o 0.0018681 |2.1 0.003429 |17
2250 0.004062 7 0.0016854 |20 0.004062 17
230.0 00037315 | 1.7 0.0015226 (2.0 0.0037315 [1.7
235.0 0.0034333 [ 1.6 0.001378  [2.0 00034333 |16
240.0 0.0031639 | 1.6 0,0012492 |1.9 0.0031639 |16
2450 0.00292 1.6 00011344 (1.9 0.00292 1.6
250.0 0.0026588 | 1.6 00010318 1.9 0.0026988 |16
256.0 0.002488 1.6 0.00094005 1.8 0.002498 1.5
260.0 0.0023153: {1.5 0.00085777 | 1.8 0.00231583 | 1.5
265.0 0.0021489 |1.5 0.00078388(1.8 0.0021489 1.5
270.0 0.0019971 |15 0.00071742{1.8 0.0019971 |15
275.0 00018584 (1.4 0.00065754 | 1.7 0.0018584 (1.4
280.0 0.0017316 | 1.4 0,00060352 | 1.7 0.0017316 |14
2850 0:0016153 | 1.4 0.0005547 |1.7 0.0016153 1.4
290.0 0.0015087 | 1.4 0.00051051|1.6 0.0015087 (1.4
295:0 0.0014107 1.3 0.00047047 [ 1.6 0.0014107 |13
300.0 0.0013207 | 1.3 0.00043412[1.6 0.0013207 [13

Please read Cautons and warnings and Page 10 of 18
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Mounting instructions

1 Soldering

i Leaded NTC thermistors

Leaded therrqistors comply with the solderability requirements specified by CECC.

When soldering, care must be taken that the NTC thermistors are not damaged by excessive
heat. The following maximum temperatures, maximum time spans and minimum distances have
to be observed:

Dip soidering Iron soldering

Bath temperature max. 260 °C max.360.*C
Soldering time max. 4's max. 2.s
Distance from thermistor min. 6. mm min. 6 mm

Under more severe soldering conditions the resistance may change.

y.2 Leadless NTC thermistors

In case of NTC thermistors without leads, soldering is restricted to dévices which are provided
with a solderable metallization. The temperature shock caused by the application of hot solder
may preduce fine cracks in the ceramic, resulting in changes in resistance.

To prevent leaching of the metallization, solder with silver additives or with a low tin content
should be used. In addition, soldering methads should be employed which permit short soldering
times.

2 Clamp contacting
Pressure contacting by means of clamps is particularly suitable for applications involving frequent
switching and high turn-on powers.

3 Robustness of terminations (leaded types)
The leads meet the requirements ‘of IEC 60068-2-21. They may not be bent closer than 4 mm
from the solder joint on the thermistor body or from the point at which they leave the feed-
throughs. During bending, any mechanical stress at the outlet of the leads must be removed. The
bending radius should be at least 0.75 mm.
Tensile strength; Test'Ua1:
Leads Z<0.25mm= 10N

0.256< B<03mm= 25N

035 < @ <0.50mm=__50N

050< & <080mm= 100N

080< @<1.25mm= 20.0N

Please raad Cautions and warnings and Page 11 of 18
Important notesal the end of this document
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EPCOS

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Bending strength: Test Ub:
Two 90°-bends in opposite directions at a weight of 0.25 kg.

Torsional strength: Test Uc: severity 2
The lead is bent by 90° at a distance of 6 to 6.5 mm from the thermistor body.
The bending radius of the leads should be approx. 0.75'mm. Two torsions of
180° each (severity 2).

When subjecting leads to mechanical stress, the following should be cbserved:

Tensile stress onleads
During mounfing and operation tensile forces on the leads are to'be avoided.

Bending of leads
Bending of the leads directly on the thermistor body is not permissible:

A lead may be bent at a minimum distance of twice the wire's diameter +2 .mm from the solder
joint on the thermistor body. During bending the wire must be mechanically relieved at its outlet.
The bending radius should be at least 0.75 mm.

Twisting of leads
The twisting (torsion) by 1807 of a lead bent by 90° is permissible at 6 mm from the bottom of the
thermistor body.

4 Sealing and potting

When thermistors are sealed, potted or overmolded, there must be no mechanical stress caused
by thermal expansion during the production process (curing / overmolding process) and during
later operation. The upper category temperature of the thermistor must not be exceeded. Ensure
that the materials used (sealing / potting compound and plastic material) are chemically neutral.

5 Cleaning

If cleaning is necessary, mild cleaning agents. such as ethyl alcohol and cleaning gasoline are
recommended. Cleaning agents based on waler are not allowed. Ultrasonic cleaning methods are
permissible:

6 Storage

In order to maintain their solderability, thermistors must be stored in a non-corrosive atmosphere.
Humidity, temperature and container materials are critical factors.

Do not store SMDs where theyare exposed to heat or direct sunlight. Otherwise, the packing ma-
terial may be deformed or SMDs may stick together, causing problems during mounting. After
opening the factory seals, such as polyvinyl-sealed packages, use the SMDs as soon as possible.

Please read Cautions and warnings and Page 12 of 18
Important notes al the end of 1his document
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Temperature measurement B57560G, B57560G1

‘ G560/G1560

The components should be left in the original packing. Touching the metallization of unsoldered
thermistors may change their soldering properties.

Storage temperature: =25 *Cupto4s°C

Relative humidity (without condensation): <75% annual mean

<95%, maximum 30 days per annum
Solder the thermistors listed in this data book after shipment from EPCOS within the time speci-
fied:

SMDs: 12 months
Leaded components: 24 months
Please read Cautions and warnings and Page 13 of 18

Important noltes al he end of Ihis document



Temperature measurement ' B57560G, B57560G1

Cautions and warnings General
See "Important notes" at the end of this document.

Storage

u Store thermistors only in original packaging. Do not open the package prior to storage.

u Storage conditions in original packaging: storage temperature —25 °C ... +45 °C, relative
humidity <75% annual mean, <95% maximum 30 days per annum, dew precipitation is
inadmissible.

= Do not store thermistors where they are exposed to heat or direct sunlight. Otherwise, the

packing material may be deformed or components may stick together, causing problems during

mounting.

Avoid contamination of thermistor surface during storage, handling and processing.

Avoid storage of thermistors.in harmful environments like corresive gases (S0, Cl elc).

Use the components as soon as possible after opening the factory seals, i.e. the

polyvinyl-sealed packages.

= Solder thermistors within the time specified after shipment from EPCOS.

For leaded components this is 24 months, for SMDs 12 months.

m e =

Handling

# NTC thermistors must not be dropped. Chip-offs or any other damage mustnet be caused
during handling of NTCs.

= Do not touch components with bare hands. Gloves are recommended.

= Avoid contamination of thermistor surface during handling.

Bending / twisting leads

= Alead (wire) may be bent at a minimuny distance of twice thewire's diameter plus 4 mm from
the component head 'or housing. When bending ensure the wire is mechanically relieved at the
component head or housing. The bending radius should be at least 0.75 mm.

® Twisting (torsion) by 180° of a lead bent by 90° is permissible at 6 mm from the bottom of the
thermistor body.

Soldering

= Use resin-type flux or non-activated flux.

= |nsufiicient preheating may cause ceramic cracks.

= Rapid cooling by dipping in solvent is not recommended.
= Complete removal of flux is recommended.

Please raad Cautions and warnings and Page 14 of 18
Important notes at the end of his document.
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EPCOS
Temperature measurement B57560G, B57560G1
Glas sulated sensors. i) TR T eeEee

Mounting

= Ensure that no thermo-mechanical stress occurs due to production processes (curing or
overmolding processes) when thermistors are sealed, potted or overmolded or during their
subsequent operation. The maximum temperature of the thermistor must not be exceeded.
Ensure that the materials used (sealing/potting compound and plastic material) are chemically

neutral. ¥
m Hectrodes/contacts must not be scratched or damaged before/during/after the mounting
process.

= Contacts and housing used for assembly with the thermistor must be clean before mounting.

= Ensure that adjacent materials are designed for operation at temperatures comparable to the

surface temperature of the thermistor. Be sure that surrounding parts and materials can

withstand the temperature.

Avoid contamination of the thermistor surface during processing.

= The connections of sensors (e .g. cable end, wire end, plug terminal) may only be exposed to

an environment with normal atmospheric conditions.

Tensile forces on cables or leads must be avoided during mounting and operation.

“ Bending or twisting of cables or leads directly on the thermistor body is not permissible

# Avoid using chemical substancesas mounting aids. It must be-ensured that no water or other
liquids enter the NTC thermistors (e.g. through plug terminals). In particular, water based
substances (e.g. soap suds) must not be used as mounting aids for sensors.

w

Operation

= Use thermistors only within the specified operating temperalure range.

® Use thermistors only within the specified power range.

u Environmental conditions must not harm the thermistors. Only use the thermistors under
normal atmospheric conditions or within the specified conditions.

= Contact of NTC thermistors with any liquids and solvents should be prevented. It must be
ensured that no water enters the NTC thermistors (e.g. through plug terminals). For
measurement purposes (checking the specified resistance vs. temperature), the component
must not be immersed in water but in suitable liquids (e.g. Galden).

= Avoid dewing and condensation unless thermister is specified for these conditions.

® Bending or twisting of cables and/or wires is not permissible during operation of the senser in
the application.

= Be sure to provide an-appropriate fail-safe function to prevent secondary product damage
caused by malfunction.

This listing does not claim to be complete, but merely reflects the experience of EPCOS AG.

Please read Cautions and warnings and Page 15 of 18
Important notes al the end of this document.
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EPCOS
Temperature measuremen B57560G, B57560G1
Glass ted sensors R TR eI 580
Symbols and terms
Symbol English German
A Area Flache
AWG American Wire Gauge Amerikanische Norm fur Drahtquerschnitte
B B value . B-Wert
B B value determined by resistance B-Wert, ermittelt durch Widerstands-
measurement at 252G and 100 °C messungen bei 25 °C und 100 °C
Cs Heat capacitance Wiarmekapazitat
| Current Strom
N Number (integer) Anzahl (ganzzahliger Wert)
Pas Maximum power at.25 °C Maximale Leistung bei 25 “C
Piie Power dissipation Verlustleistung
Pa Electrical power Elektrische Leistung
B Maximum power within stated Maximale Leistung im
temperature range angegebenen Temperaturbereich
ARg/Rg Resistance tolerance caused by Widerstandstoleranz, die durch die
spread of Bvalue Streuung des B-Wertes verursacht wird
Rine Insulation resistance Isolationswiderstand
Ry Parallel resistance Parallelwiderstand
Ra Rated resistance Nennwiderstand
ARRgRa Resistance tolerance Widerstandstoleranz
Rg Series resistance Serienwiderstand
Ry Resistance at temperature T Widerstand bei Temperatur T
(e.g. R =resistance at 25 °C) (z.B.:Rs; =Widerstand bei 25 °C)
) Temperature Temperatur
AT Temperature tolerance Temperaturtoleranz
t Time Zeit
Ta Ambient temperature Umgebungstemperatur
Ths Upper category temperature Obere Grenztemperatur
(Kategorietemperatur)
j T Lower category temperature Untere Grenztemperatur
{Kategorietemperatur)
Top Operating temperature Betriebstemperatur
Te Rated temperature Nenntemperatur
Viod Surface temperature Oberfléchentemperatur
A" Voltage Spannung
Vs Insulation test voltage Isolationsprilfspannung
Min Operating voltage Betriebsspannung
Vet Test voltage Prifspannung
Please read Cautions and warnings and Page 16 of 18

Importantnotesal e end of 1his document
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Symbol English German

o Temperature coefficient Temperaturkoeffizient

A Tolerance, change Toleranz, Anderung

H Dissipation factor Warmeleitwert

Te Thermal cooling time constant Thermische AbkUhlzeitkonstante

T Thermal time constant Thermische Zeitkonstante

Abbreviations / Notes

Symbol English German

SMD Surface-mounted devices Y Oberflaichenmontierbares Bauelement

¥ To be replaced by-a number in ordering| Platzhaiter fur Zah! im Bestellnummern-
codes, type designations éetc. code oder flr die Typenbezeichnung.

+ To be replaced by a letter. Platzhalter fur einen Buchstaben,

All dimensions are given in mm,
Thecommas used in numerical values
denote decimal points.

Alle MaRe sind inmm angegeben.

Verwendete Kommas.in Zahlenwerten
bezeichnen Dezimalpunkte.

Please read Cautions and warnings and
Important notes al the end of this document
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The following applies toall products named in this publication:

g 2

Some parts of this publication contain statements about the suitability of our products for
certain areas of application. These statements are based on our knowledge of typical re-
quirements that are often placed on our preducts in the areas of application concerned. We
nevertheless expressly point out that such statements cannot be regarded as binding
statements about the suitability of our products for a particular customer application.
As a rule, EPCOS is either unfamiliar with individual customer applications or less familiar
with them than the customers themselves. For these reasons, it is always ultimately incum-
bent on the customer to check-and decide whether an-EPCOS product with the properties de-
scribed in the product specification is suitable for use in a particular customer application.

We also point out that in individual cases, a malfunction of electronic components or
failure before the end of their usual service life cannot be completely ruled out in the
current state of the art; even if they are operated as specified. In customer applications
reguiring a very high level of operational safety and especially in customer applications in
which the malfunction or failure of an electronic component could endanger human life or
health (e.g. in accident prevention or lifesaving systems), it-must therefore be ensured by
means of suitable design of the customer application or other action taken by the eustomer
(e.g. installation of protective circuitry or redundancy) that no.injury or damage is sustained by
third parties in the event of malfunction or failure of an electronic component.

The warnings, cautions and product-specific notes must be observed.

In order to satisfy certain technical requirements, some of the products described in this
publication may contaln substances subject to restrictions In certain jurisdictions (e.g.
becausethey are classed as hazardous), Useful information on this will be found in‘our Ma-
terial Data Sheets on the Internet (www.epcos.com/material). Should you have any more de-
tailed questions, please contact our sales offices.

We constantly strive to improve our products. Consequently, the products described in this
publication may change from time to time. The same is true of the corresponding product
specifications. Please check therefore to what extent product descriptions and specifications
contained in this publication are still applicable before of when you place an order. We also
reserve the right to discontinue production and delivery of products. Consequently, we
cannot guarantee that all products named in this publication will always be available, The
aforementioned does not apply-in the case of individual agreements deviating from the fore-
going for customer-specific products.

Unless otherwise agreed in individual contracts, all orders are subject to the current ver-
sion of the "General Terms of Delivery for Products and Services in the Electrical In-
dustry" published by the German Electrical and Electronics Industry Association
(ZVE).

The trade names EPCOS, BAOKE, Alu-X, CeraDiode, CSMP, CSSP, CTVS, DSSP,
MiniBlue, MKK, MLSC, MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod, SIFERRIT,
SIFl, SIKOREL, SilverCap, SIMDAD, SIMID, SineFormer, SIOV. SIP5D, SIPSK, ThermoFuse,
WindCap are trademarks registered or pending in Europe and in other countries. Further
information will be found on the Internet at www.epces.comirademarks.

Page 18 of 18
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Mouser Electronics

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

EPCOS:
BS7560GE02H2 BS7560G103) BST '
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