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1 Inngangur

Kerréttingarbekkurinn, mynd 1. sem spanhitabunadurinn @ ad verda hluti af er taeki
til ad rétta af gaflhluta 4 dlbraedslukerjum. Gaflarnir vilja sveigjast Ut undan stédugu
hitaalagi ilangan tima, mynd 2. Kerréttingarbekkurinn er Gtbuin med 3 6flugum
tjokkum sem prysta & styrktarbita & utanverdum enda kersins, mynd 3. Svokollud
dekkplata ofan a gaflinum sem er 500 mm breid og 20mm pykk myndar mikinn styrk
a moéti réttingarstefnunni. Til pess ad minnka spennuna i dekkplétunni eru tvo
fleygmyndud svaedi & dekkplotunni hitud upp i ca 800-1000 °C. Pbetta hefur verid gert
handvirkt med 6flugum gashiturum hingad til, mynd 5. Verkefnid gengur Gt 4 pad ad
koma fyrir spanhitaspélum til ad hita pessi fleygmyndudu svadi i stad pess ad nota
gashitara og gera ferlid alveg sjalfvirkt.

Vid gerd verkefnisins var notast vid eftirfarandi forrit.

e Autodesk Inventor Professional 2016
e Microsoft Word 2007

e Microsoft Excel 2007

e Zelio Soft2



1.1 Kerréttingarbekkur

1.2 Albrzedsluker

Mynd 2

Bitar sem réttingar-
tjakkar prysta a



1.3 Tjakkar a réttingarbekk

-
Afstillingar og
lastjakkar

1.4 Dekkplata

SKIPAVIK

Mynd 4



2 Hoénnunarforsendur

Hanna einhverskonar sjalfvirkan bdnad sem geeti komid spanhitaspdlum nidur ad
ofanverdri dekkplotunni pegar réttingarbekkurinn vaeri kominn @ sinn stad a
kerendanum. Jafnframt purftu spoélurnar ad feerast fra pegar hitun vaeri ekki i gangi,
fyrst og fremst til ad verja paer fyrir skada pegar verid er ad hifa bekkinn til og fra
kerjunum. Einnig til ad koma i veg fyrir hitaskemmdir ef kaeling faeri af spélunum eftir

ad stalid veeri ordid nokkur hundrud gradu heitt.

Hugmyndin var ad aflgjafinn og stjérnbunadurinn yrdi stadsettur a réttingarbekknum

sjdlfum og nytt yrdi haprystioliukerfi sem fyrir var.



3 Meginmal

Eg renndi nokkud blint i sjéinn pegar ég tok ad mér petta verkefni og vissi frekar litid
um spanhitun.

Til ad byrja med var gerd teikning af plotunni og peim sveedum sem 4 ad hita og
bessar upplysingar sendi ég 4 nokkur fyrirtaeki sem framleida bunad til spanhitunar,
mynd 5 og mynd 6.

Fljotlega var pad ljost ad pad var eiginlega bara um eina adferd ad raeeda par sem
einungis er haegt ad hita plétuna frd annarri hlidinni. Adferdin er ad nota svokallada
"Pancake" gerd af spodlu til ad hita plotuna en spurningin var meira um aflid sem til
byrfti. Eftir téluvert mikil péstsamskipti, Utreikninga og spekulasjonir fengum vid
groft tilbod i aflgjafa dsamt peim bunadi sem til parf. Sja eigin utreikn. bls.15 og svo

tilbodsutreikn. i vidauka.

o140 n-.m7 1408 (14041,

General Summary  Project Status Custom Save Physical
Solids
The Part Update
Material Clipboard
Steel, Mild )
Density Requested Accuracy
7,850 g/om~3  Low -
General Properties
Center of Gravity
Mass 9,813 kg (Relative Bl @ X 10,000 mm (Relative
Area  150615,528 mm~2 ( ¥ 333,333 mm (Relatn
Volume 1250000,000 mm~3 = Z 0,000 mm (Relative
Inertial Properties
Principal Global Center of Gravity

Principal Moments

I1 161838,108 kg 12 | 25880,469 kg mr 13 | 136611,806 kg m
Rotation to Principal

Rx 0,00 deg (Relativ Ry | 0,00 deg (Relativ Rz | 0,00 deg (Relativ

| Close Cancel Apply

Mynd 6



4 Samanburdur adferda

Samanburdur & gas/sur hitun annarsvegar og svo rafmagnshitun med spanspdlum

hins vegar.

4.1 Gashitun

Kostir

1. Gas/Sur er 6flugur hitagjafi.

2. Nokkud einfold og fljotleg adferd.

Gas/Sur er adgengilegt efni.

Okostir

Toluverd eldhaetta er alltaf fyrir hendi pegar unnid er med opinn eld.
Tveir menn eru bundnir vid hitunina og a.m.k. i einhverri slysahaettu.
pad er erfitt ad atta sig nakvaemlega a hitastigi efnisins.

pad er erfitt ad hafa stjorn 4 hituninni og hafa hana jafna.

A

bad 4 sér stad mikil varmageislun @ medan a hituninni stendur.

4.2 Spanhitun

Kostir

Mjog heettu litil adferd.

Umhverfisvaen adferd.

Algjorlega sjalfvirkt ferli.

Hitunin er nakvaem.

Audvelt ad stjorna hitastigi efnisins nokkud nakvaemlega.

Pad 4 sér stad frekar litil varmageislun.

N o u A w N R

Rafmagn er édyr orkugjafi.

Okostir

1. Stofnkostnadur frekar mikill.

2. Vidhald pegar fra lidur.




5 Hvad er spanhitun!

Hér 4 eftir er svona i grofum drattum gerd grein fyrir hvernig spanhitun virkar.

Spanhitun er ferli par sem rafleidandi efni eru hitud med rafsegulsvidi.

Aflgjafi framleidir ridstraum sem leiddur er i gegnum spélu (Induction

coil). bessi spdla er svo hinn eiginlegi hitagjafi. Eins og pekkt er pa
myndast rafsegulsvid i kringum leidara sem rafstraumur fleedir eftir. Mynd 7
begar spdla sem rafstraumur flaedir eftir er svo stadsett nalaegt

rafleidandi efni t.d. stali pba myndar rafsegulsvidid i

kringum leidarana rafstraum med gagnstaedri stefnu P - -------------------- —y— Eddy straumar
i vidkomandi hlut. Pessi (r) straumar eru ¢ o fe— (Straumur i N
hugsanlegu bakvafi)
L
- . 12
hvirfilstraumar sem oft eru nefndir "Eddy-currents"” Ath. Stefna straumanna
Iw midast vid stefnu
mynd 7. segulsvidsins og ad pad sé
/ a0 aukast
Vidnam efnisins (hlutarins) gagnvart pessum rafstraum
. . Mynd 8
veldur afltapi sem kemur fram sem varmi. Y
Afltapid sem verdur vid vibnamid
gagnva rt Straumnum er Induction cail - ~ Magnctic
fiald
P=12xR.
Ekki er porf & neinni beinni snertingu. Spdlan virkar eins og forvaf F—;
QD heating single-turn coil
i spennibreyti og stykkid sem & ad hita sem eftirvaf. Mynd 8. ‘””““‘”’\@ @ /M??JZ”“

Mismunandi gerdir af spélum sjast svo 4 mynd 9. i = = I

Surface heating single-turn coil

Magnetic
fighd

Induced eddy currents.

Magnetic
fiealrl

1D heating multiturn coil

Mynd 9
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Hve hratt viokomandi stykki hitnar er had nokkrum atridum.

Tidni straumsins, styrk straumsins, varmarymd efnisins, viodnami efnisins og

segulmognunar péttleika efnisins "gegndraepi" "Permeability".

Hitamedhondlun med spanhitun er eins og fyrr segir had edliseiginleikum efnisins
sem & ad hita. Varmarymd, segulmdgnunar haefni og vionami. bessir edliseiginleikar
eru hita hadir. b.e. breytast vid hakkandi hitastig . Linurit 1 synir hvernig edlisvarmi

(eiginleikinn til ad draga i sig varma) breytist i mismunandi efnum vid breytilegt

hitastig.
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Stél eins og margir malmar hefur pann eiginleika ad draga til sin meiri varma vid

haekkandi hitastig. b.e. pad parf meiri orku til ad hita hvert kg af stali eftir pvi sem

hitinn haekkar og eins og sast a linuriti 1 og er synt i medfylgjandi toflu 1. pa hefur

stal u.p.b. 8-10 sinnum meira vidnam vid 760°C heldur en vid stofuhita.

Table 1 Resistivity of different metals

Approximate electrical resistivity, 1.d1, e cm (u.d1, ¢ in.), at temperature, °C (°F), of:

Material 20 (68) 95 205 315 540 760 980 1205
Aluminum 2.8 (1.12) 6.9(2. 104
Antimony 39. (15.5)
Beryllium 6.1 (2.47) 114
Brass(70C 6.3 (2.4)
Carbon 335  (1320. 1828.8
Chromium  12. (5.0)
Copper 1.7 (0.68) 3.8(1. 5.5(2.15) 9.4
Gold 2.4 (0.95) 12.2
Iron 10. (4.0) 14.0 63.5 106.7 123.
Lead 20. (8.2) 27.4 49.8
Magnesiu 4.5 (1.76)
Manganes 185 (73.0)
Mercury 9.7 (3.8)
Molybden 5.3 (2.1) 33.0
Monel 44, (17.4)
Nichrome 108  (42.5) 114. 114.3
Nickel 69 (2.7 29.2 40.4 54.4
Platinum 9.9 (3.9)
Silver 1.5 (0.626 6.7(2.€
Stainless 73. (29.0) 99.1 130.
steel, 7 (39. 8
Stainless 62. (24.5) . 101.6 127
Steel, low 12. (5.0) 16.5 59.7 102 115. 121.
Steel, 1.0% 18. (7.4) 22.9 69.9 108 121. 127.
Tin 11. (4.5) 20.
Titanium 53. (21.0) 165.
Tungsten 5.6 (2.2) 38.6
Uranium 32. (12.6)
Zirconium 40. (16.0)
Source:

Tafla 1
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Svokollud "Hysteriu" top eiga sér stad i segulmoégnudum malmum vegna umpdlunar i
efninu. bessi top mynda varma i malminum eins og 6nnur tdp. Petta er synt myndraent
a mynd 10.

Hysteresis loss Hysteresis loss depends on the area
of the hysteresis loop of the material

B

Energy is required to turn the
small internal magnets around.
Thiz is like friction. The material
becomes heated.

Larger loss

N \ 5 Smaller loss
40 5| Y |EBE
HE B R |EBE
G EE| R |B8E
BEB| R |EEE
EEE| R (BEE
EEE R |BEE
Mynd 10

Vid svokallad "Curie" hitastig sem er rétt yfir 760°C fyrir stdl pa haettir stalid ad vera
segulmagnad sem veldur pvi ad segulmoégnunar  péttleiki "gegndraepi" /
"Permeability" pess verdur sa sami og i lofti. Vid pad a sér engin umpdlun stad og
"Hysterisis" top hverfa.

Yfirbords ahrif og viomidunar dypt "Skin effect and reference depth"

Spanhitun & sér stad eins og adur sagdi pegar hvirfilstraumur "Eddy-current"” spanast i
efni sem er lélegur rafleidari. b.e. hefur tiltélulega hatt vidbnam. Til ad spanhitunar
ferill sé skilvirkur og hagnytur parf ad vera akvedid samhengi milli tioni
segulmognunarsvidsins sem framleidir hvirfilstraumana og efnisins i stykkinu sem 3
ad hita. EOli spanhitunar er ad hvirfilstraumarnir eru "framleiddir" utan fra stykkinu
sem verid er ad hita og pa myndast svokollud yfirbords ahrif "skin effect". bau verda
til vid hda spennu eda tidni par sem straumurinn leitar ad yfirbordi leidarans. Nanast
allur varminn verdur pannig til vid yfirbordid. Hvirfilstraumar i "cylindrical" stykki
verda mestir naest yfirbordinu en nanast engir vid midju. Hve djlpt hitunin nzer er

had tidni ridstraumsins, vionami og segulmoégnunareiginleikum efnisins sem 3 ad hita.

13



Til ad setja petta i samhengi pa er talad um vidmidunar dypt hitunar "reference
depth". Skilgreiningin a viomidnardypt er ad hin sé par sem u.p.b. 86% af hitun

vegna straumvidnams a sér stad.

Vidmidunardyptin minnkar vid haerri tidni og eykst vid haerra hitastig. Pannig ma
segja ad viomidunadyptin sé hin fraedilega dypt hitunar vid gefna tidni og afl vid
akvedid hitastig viokomandi stykkis. bversnid stykkisins (efnisins) sem a ad hita parf

ad vera minnst 4 sinnum vidmidunardyptin.

Mynd 11 synir lagmarks "critical" tidni til ad hita stangir med mismunandi pvermal.

106
2
Py 108 -
2
2
g
£
108 \,
N
N\ VI
0.001 a0t 0.1 1.0 10

Diameter, in.

Mynd 11

Ef vid heimfeerum petta upp a4 20mm plotu eins og atlunin er ad hita pa sést ad tidnin

byrfti ad vera vel yfir 10* Hz.

14



5 Aflporf

Aflporf spanspdlanna sem nota parf i verkefninu var fundinn 3 eftirfarandi hatt.

Form svaedisins sem & ad hita er prihyrningslaga med ca 28° horni.
Platan er 500 mm breid og 20 mm pykk.
Rummalid sem parf ad hita i gegn er pvi eftirfarandi.

tana=a/b=>

a=tana-b=tan14°-500 = 125 mm

A=a-b=>A=125-500 = 62.500 mm?

V=A-6=>V=62.500:-20 = 1,250.000 mm?
1,25 dm?3

Eg reikna med ad hita stalid yfir 900°C og AT pvi = 900°
Timinn er gefinn 15 min og fast pa eftirfarandi nidurstédur.

o stal = 7,85 kg/dm3
c stal =460 J/kg °K

m=V-p=>m=1,25-7,85= 9,81 kg

Q(P)=m-c- AT =>

Q=9,81-460-900 = 4061340
= 4060 KJ

P=Q/t=>P=4060/(15-60)= 4,50 KW

Cosinus @ er frekar lagt vid spanstraum/spennu og reikna ég pvi med 0,5.

4,5/0,5= 9,0 KVA

Einnig eru mikil dnnur top, leidni, kaeling , geislun o.p.h.
og er pvi 6heett ad prefalda aflid sem til parf.

3:9,0= 27,0 KVA

15



Hugmynd af "coil design" fra fyrirtaekinu Ajax Tocco

sem er eitt af peim fyrirtaekjum sem ég var i sambandi

vid og sérhaefa sig i spanhitunarbunadi. Mynd 12.

Medfylgjandi er svo einnig tafla 2 fra peim sem gefur

grofa mynd af vaentanlegri aflporf midad vid tilgreint

rammal, hitastig og tima.

Magnethermic

m— Mcs

?’ 26.2.2015

Mynd 12

Power Required Power Required Power Required

Time (min) Weight of Heat Content | (to heat the steel (Accounting for (Accounting for

Triangles (kyg) (kW-secfkg) ONLY @ 100% Coil Losses) (kW) All Other Losses)
efficiency) (kW) (kW)
1 19,695 676,44 2220 444 1 522.5
2 19,695 676,44 111.0 2220 261.2
3 19,685 676,44 74,0 148.0 1742
4 19,695 676,44 55,5 111.,0 130,6
5 19,695 676,44 44 .4 88.8 104.5
B 19,695 676,44 37,0 74,0 87.1
7 19,695 676,44 3.7 63,4 746
8 19,685 676,44 27,8 55.5 65,3
9 19,695 676,44 24,7 49,3 58,1
10 19,695 676,44 22,2 44 4 52,2
11 19,695 676.44 20,2 40,4 47.5
12 19,695 676,44 18.5 37.0 43,5
13 19,685 676,44 171 34,2 40,2
14 18,695 676,44 15.9 3.7 37,3
15 19,695 676,44 14.8 296 34.8
16 19,685 676,44 13.9 27.8 327
17 108,695 676,44 13.1 26.1 30,7
18 19,695 676,44 12,3 24,7 29,0
19 19,695 676,44 11,7 23,4 27,5
20 108,695 676,44 11.1 222 26,1
21 19,685 676,44 10,6 21.1 249
22 19,695 676,44 101 20,2 237
23 108,695 676,44 9.7 19,3 22,7
24 19,685 676,44 9.3 18.5 21,8
25 19,695 676,44 8.9 17.8 20,9

Tafla 2
Temperatures (°C) Heat Content Change in Heat
(KW-secikg) Content (KW-sec/kg)
Tin 20 -0,484
Tout] 1000 675,96 676.44
Area of Two Veolume of Two Density of Steel
Triangles (m*2) | Triangles (m*3) (kg/m*3)
0.0625 0.0025 78786
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Eftirfarandi linurit er fra fyrirtaekinu Radyne sem er hluti af Inductotherm Group, sem
synir hitaferil midad vid 60 Kw aflgjafa fyrir hitun hvors flatar (2 x 60 Kw). Linurit 2

2x 60 kW 120TF10 - sufficient
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7 Honnun spanspolu

Spélan, mynd 13 og mynd 14, er hénnud ur 14mm ferkéntudu

koparréri med @8mm innanmal sem er fullt af keelivatni. r-
Haft var til viomidunar hugmynd af spolupykkt fra fyrirtaekinu A
Radyne "The Coil would easily fit into the space indicated, a
pancake coil would be the depth / height of the Copper winding,
let's assume for this power density 10 — 20mm."

Veggpykkt rorsins er frd 3mm.
Flatarmal efnis rorsins er pvi;

A=b-h - d* n/4=>
A=14-14 - 8 .m/4= 145,7 mm?

Lengd rorsins i spélunni og upp arminn er u.p.b. 4m

Edlisvionam kopars p = 0,0178 Q/mm?2.

Af pvi gefnu ad 400 V spenna verdi notud fast eftirfarandi Mynd 13
nidurstodur fyrir afl "getu" spdlunnar

R=p-L/A=>

R=0,0178-4-10%/145,7 = 0,49 Q
R=U/I =>1=U/R=>1=400/0,49 = 816 A
P=U-1=>P=400-816 = 326400W = 326 KW

Mynd 14
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8 HOnnun arms og feerslubunadar

A mynd 15 og mynd 16 sést hvernig faerslubinadurinn var hannadur med hlidsjon af

bvi ad fyrir var haprystioliukerfi sem tilheyrdi réttingarbekknum med lausu plassi fyrir
einn loka og par af leidandi einfaldast ad notast vid vokvatjakka.

Mynd 16
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9 Kraftar

Vid krafta atreikninga er notast vid toflur fyrir spennur Ur Statik og Styrkelzere
kennslubdk eftir Preben Madsen, 1.Ggafa 2010. [ téflunum er buid ad gera rad fyrir
oryggisstudlum.

Pungi spdlunnar og armsins sem hun festist @ er grunnurinn til ad geta reiknad

ba krafta og par med styrk hinna ymsu hluta sem koma fyrir.

Pungi spanspdlunnar og armsins mynda kraftinn F1 og F2 sem reikningarnir byggjast
a.

Rummal efnis rorsins i spdlunnier;
V=A-L=>V=1457-4-10% = 582800 mm?3

Edlismassi kopar(blondu); o = 8,92 kg/dm?
byngd rors;
m=V-p=>m=582800-10"°-8,92 = 5,2 kg

bpyngd kaelivatns;
m=V-g=>m=A-1-g=>

m=8-n/4-4-10%-1= 0,2 kg
bpyngd spélu samtals = 5,2+0,2 = 5,4 kg
bpyngd arms=V:-p=>V=0,13-7,85= 1,0 kg

Kraftur samtals;
F=m-g=>F=(54+1,0)-981= 63 N
Med festingum & spdlurérum, samtals = 65N

F3=187N

Jafndreift dlag
F2=15N

Mynd 17
20



10 Kraftar og spennur 3 arm
Mynd 17 a fyrri sidu synir pa krafta sem verka a arminn sem spdélan er fest i.

10.1 Kraftar a tjakkarm
S235 JR (St-37-2)
IMA=F1-L1+F2x05xL1-F3xL2=0=>
F3=(F1-L1+F2-1/2-11)/L2=>

F3=(50-340+15-0,5-315)/(Cos 20°) - 110=187 N

10.2 Kraftur/ Spenna a efra auga (tjakk) arms.

Ur téflu 7.1 fyrir togspennu

LL(1:4)
6 leyfil.= 125 N/mm? ®
_ 8,1

A=20-8-8,1-8= 95 mm?
Fleyfil.= 6 -A=> F=125-95= 11,9 KN
Raun spenna arm.

F=6-A=>6=F/A=>
6=187/95 = 1,97 N/mm?

10.3 Kraftur/ Spenna a nedra auga/lid arms.

Ur toflu 7.1 fyrir togspennu

5 leyfil.= 125 N/mm?
A=51-8-16-8= 280 mm?
Fleyfil.= 6 -A=>F=125-280= 35,0 KN

Raun spenna arm
F=86xA=>6=F/A=> §=65/280= 0,23 N/mm?
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11 Kraftar a eyrum og sudum.

11.1 Eyru fyrir arm.

5235 JR (St-37-2)
@12

Ur t6flu 7.1 fyrir togspennu H=H
6 leyfil.= 125 N/mm? /\%0,

11.2 Styrkur eyra vid gat

A=40-8-12-8= 224 mm?
Fleyfil.= 6§ - A=>F=125-224 = 28 KN
2stkeyru =2-28,0= 56 KN

11.3 Raun spenna eyru v F=7ON

F=6-A => 8=F/A =>

F =70 N med punga af hluta tjakks sem liggur & eyranu.

F-tog =Cos 45 -F=>F-tog=Cos45-70 = 49,5N
6=49.5/224 = 0,22
N/mm?
Mesta spenna &
hvorteyraF=35N
2stkeyru =0,22 /2= 0,11 8= 2,7 N/mm?
N/mm?

Eins og sést 8 mynd 18. sem er fengin ur burdarpolsgreiningu

gerdri i Inventor. ba er mesta spenna i eyranu 5,7 N/mm?, Mynd 18
sem er langt fyrir innan leyfilega tog- og beygjuspennu fyrir

$235 JR (St-37-2) sem er 125 N/mm? enda syndi "safety factor" i sému greiningu 15.
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11.4 Beygjuvaegio

M=F-L=>M=70-90=

11.5 Sudur a eyrum fyrir arm

a-mal akvedid 2,0 mm

6l suda= 6-0,8=>125-0,8=

draunsuda = F/a-| =>

6rauns = 70/2,0-50 =

4sudur=0,7/4=

Flatarveegid

l=b-h3/12=>1=2,0-50%/12=

Motstoduveegid

W=b-h?/6=>W=2,0-50*/6=

M=W - &lsuda=> &lsuda=M/W =>

6l suda=6300/833 =

4sudur=4-7,6=

6300 Nmm

100 N/mm?

0,7 N/mm?

0,18 N/mm?

20833 mm*

833 mm?3

7,6 N/mm?

30,4 N/mm?

30,4>0,7
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40

11.6 Eyru fyrir tjakk.

5235 JR (St-37-2)

(==}
) < .\9 ,
Ur to6flu 7.1 fyrir togspennu A d}/ A
6 leyfil.= 125 N/mm? | A I
\J
Ur toflu 7.4 fyrir beygjuspennu F=187N
6 leyfil.= 140 N/mm? Q
y / q’-}/
o [
=
11.7 Styrkur eyra vid gat |
° %
A=40-6-10-6= 180 mm? 2
|
. 6,0
Fleyfil.= 6 - A=>F=125-180 = 22,5 KN -
2stkeyru =2-22,5= 45 KN

11.8 Raun spenna eyru

F=6-A=>&8=F/A =>

F=187N
6=187/180 = 1,0

5 Mesta spenna a hvort
N/mm eyraF=94N

8§ =4,0 N/mm?

2stkeyru =1,0/2= 0,5
N/mm?
Eins og sést 4 mynd 19. sem er fengin ur Mynd 19

burdarpolsgreiningu gerdri i Inventor. P4 er mesta spenna i
eyranu 6,3 N/mm?, sem er langt fyrir innan leyfilega beygjuspennu fyrir

$235 JR (St-37-2) sem er 140 N/mm? enda syndi "safety factor" i sému greiningu 15.
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11.9 Beygjuvaegio

M=F-L=>M=187-40= 7480 Nmm

11.10 Sudur a eyrum

a-mal akvedid 2,0 mm

40 a-mal 2,0 mm
8l suda= 6-0,8=>140-0,8= 112 N/mm? T \L_'
Sdraunsufa=F/a-|=>
o
- D
Q\r
Sdrauns = 187 /2,0-50 = 1,87 N/mm?

—>
4subur=1,87/4= 0,47 N/mm? F=187K
Flatarveegid & .
lI=b-h3/12=>1=2,0-403/12= 10667 mm?*

Motstoduveegid

b-h?/6=>W=20-40>/6= 533 mm?

M=W-:6suda=> 6suba=M/W =>

S5 suda= 7480/533 = 14,0 N/mm?
4subur=4-14,0= 56,0 N/mm?
56,0 > 1,87
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12 Boltar

5235 JR (St-37-2)

Ur téflu 7.3 fyrir skerspennu
T leyfil.= 100 N/mm?

12.1 Bolti sem heldur arm.

A=D**n/4 =>A=12%2-1i/4 = 113 mm? g ]
F=T xA=>100-113= 11,3 KN
F = 70N
F deilist & tvo skerfleti=11,3-2 = 22,6 KN
22,6 KN>70N

12.2 Bolti sem heldur tjakk.

210
—

A=D?**n/4 =>A=10%*-1t/4 = 78,5 mm?
F=187N
F=T xA=>100-78,5= 7,85 KN
F deilist & tvo skerfleti=7,85-2 = 15,7 KN
15,7 KN > 187 N
12.3 Pinni i tjakkstangarenda g :
A=D?**n/4=>A=8%2-1t/4 = 50,3 mm?
F=187N
F=T xA=>100-50,3 = 5 KN
F deilist a tvo skerfleti=5:2 = 10 KN
10 KN > 187 N
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13 Vokvakerfi

Kerréttingarbekkurinn er utbdinn med sjalfstaedu vokvakerfi .
Vinnuprystingur vékvakerfisins er 200 bar =>
P=200-1,02 = 204 kg/cm?

13.1 Teikning vokvakerfi

Ut i kerfi

5
‘9 =l
—
1 : i
@ 6
7
0
|
Fra kerfi
8
Numer Heiti
1 Deela,
2 prystimaelir
3 Oryggisloki
4 Spoluloki
5 prengslaloki
6 Tjakkur
7 Sia
8 Fordatankur

Loka kista kerfisins er fra Bosch-Resxroth og er laust plass par fyrir einn loka.
Verdur pvi notadur einn loki fyir bada tjakkana enda er pad ekki svo mikilvaegt ad
tjakkarnir fari nakveemlega jafn hratt ut.

Tegund loka er:

Rexroth NG 6J 24VDC.

Vokva tjakkur var valinn med tilliti til "standard" staerda sem notadar eru
vid smidi tjakka hja Landvélum hf.
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13.2 Afl vékvatjakks
Stimpilflatarmal

D=20mm =>
A=r?-mt=10%-t= 314 mm?= 3,14 cm?

F=A-P=3,14-204 = 640,6 kg = 6,4 KN
Slaglengd verdur 90 mm.

Tjakkurinn verdur einvirkur med gorm bakafaerslu. Er petta gert til pess ad verja
spanspdluna ef straumur feeri af taekinu og spélan mundi par med missa kaelingu. [ pvi
tilfelli mundi tjakkurinn ganga saman og armurinn dsamt spélunni lyftast upp fra

heitri dekkplétunni.

Gormur verdur inn i vokvatjakknum og var hann valinn samkvaemt DIN 2098.

Med prystikraft sem er nalaegt 2 sinnum pad afl sem parf til ad lyfta arminum, 292N.

13.3 Val a gorm

COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel
EN 0270-1-5H EN10270-3-1.4310

Dy Cat.no Cat.no
2 6120 6145
2 611 6146
2 6122 6147
2 6123 6148
2 6124 6149
2 6135 6150
2 6126 615
2 6127 6558
2 6128 6152
2 6129 6153
25 6154 G179
25 6155 6180
25 6156 G181
25 6157 6182
25 6158 6183
25 6159 6184
25 6160 6185
25 6161 6186
25 6162 7 G187
25 6163 & 6188
25 6164 2 32 6189
25 6165 2 841 6150
25 a5 315 S5 6166 rd 5.44 6191
25 20 1207 25 443 757 292 68167 2 37 G192
25 20 175 185 636 111 292 6168 2 25 6193
25 25 49 1682 22 233 29 6169 2 872 6194
25 2 74 24 o, i 454 6170 2 431 6195
25 2 g, 348 802 2 e17 2 279 6196
25 2 165 125 492 16 2 204 6172 2 129 6197
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14 10ntolvustyring

Til ad stjérna 6rmunum sem faera spanspoélurnar ad dekkplotunni og hefja hitun var
litil iOntolvustyring atbudin. 1dntdlvan sem notud er, er af gerdinni Zelio. Typ
SR3B261BD.

Hitanemarnir sem voru valdir eru IR nemar af gerdinni Optris Typ 3MH2 med hitasvid
200-1500°C.

begar réttingarbekkurinn er kominn yfir & kerendann og buid ad stilla hann af getur

ferlid hafist samkvaemt medfylgjandi virknilysingu.

14.1 Virknilysing PLC styringar

begar réttingarbekkurinn hefur verid hifdur yfir 8 kerendann eru tveir tjakkar sem
stilla hann af til hlidanna svo hann sé rétt stadsettur sem naest midju keri. Hlidraenn
(ir) nemar syna rétta stodu bekksins og gera kleift ad réttingartjakkarnir byrji ad keyra
Ut og pressa a kerid. begar merki fra pessum hlidreenu nemum er innan akvedinna
marka pa er mogulegt ad keyra armana nidur med spanhitaspélunum &, annadhvort
handvirkt eda sjalfvirkt (valrofi). begar digitalmerki, eitt merki fyrir hvorn arm synir
ad armarnir séu komnir nidur , pa byrjar hitunin ef kerfid er i sjalfvirku en gerir annars
kleift ad hefja hitun handvirkt ef kerfid er stillt pannig. Analog hitaskynjari nemur svo
hitastig stalsins og stjérnar aflinu fyrir spéluna. begar akvednu hitastigi sem er
stillanlegt er nad frd badum spdlunum kemur Gtgangsmerki sem leyfir fullt prystidlag
a réttingartjakkana. begar réttingu er nad kemur digital merki sem slekkur &
hitaspdlunum og armarnir lyftast upp (gorm faersla). Ef pryst er & stopp eda
neydarstopp einhversstadar i ferlinu slokknar @ spélunum og armarnir lyftast upp, til
ad verja spolurnar fyrir ofhitnun par sem kalingin fer pa lika af peim. brysta parf &
start rofann til ad fa ferlid i gang ad nyju. Ef valrofa fyrir Sjalfvirkt/Handvirkt er snuid i
midju ferli pa fer straumur af spélunum og armarnir lyftast upp. Til ad byrja ferlid ad
nyju er pryst & start rofann og programmid sidan keyrt handvirkt. Start og stop

rofarnir eru prystirofar sem gefa puls, adrir rofar hafa tvaer stédur A/Af.
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14.2 Inn/Utgangsmerki

Inngangsmerki
Inngangur Heiti Digital/Analog Skyring Svid
11 S1 Digital Start-puls 1=kveikt
12 S2 Digital Stop-puls 1=stopp
13 S3 Digital Sjalfvirkt/Handvirkt 0=Sjalfv. /1= Handv.
14 S4 Digital Rofi armar nidur 0=Af/1=A
15 S5 Digital Merki armur eitt nidri O=uppi/ 1= Nidri
16 S6 Digital Kveikja a spdlu 1 0= slokkt / 1= kveikt
17 S7 Digital Merki armur tvo nidri O=uppi / 1= Nidri
I8 S8 Digital Kveikja a spdlu 2 0= slokkt / 1= kveikt
19 S9 Digital Réttingu Lokid (nad) Hiti af / armar upp
1A SA Digital Neydarstopp 0=A /1= Af
IB B1 Analog Merki fra hlidartjokkum 0-100mm
IC TO1 Analog (8bit) Oskgildi hita spdlu 1 0-1000°C
ID T1 Analog (8bit) Raungildi hita fra spolu 1 200-1500°C
IE TO2 Analog (8bit) Oskgildi hita spdlu 2 0-1000°C
IF T2 Analog (8bit) Raungildi hita fra spolu 2 200-1500°C
Utgangsmerki
Utgangur Heiti Digital/Analog Skyring Svid
Q1 H1 Digital Gaumljos kerfi i gangi 0=slokkt / 1=kveikt
Q2 C1 Digital Spéluloki opnar(armar nidur) | 0= uppi/ 1= nidur
Q3 H2 Digital Gaumljés spanhitun 1 A 0=sl6kkt / 1=kveikt
Q4 SP-1 Digital Spanhitun 1 A 0=slokkt / 1=kveikt
Q5 P1 Digital Leyfi fullan pryst. Tjakka O=nei/1=ja
Q6 SP-2 Digital Spanhitun 2 A 0=slokkt / 1=kveikt
Q7 H3 Digital Gaumljés spanhitun 2 A 0=slokkt / 1=kveikt

14.3 Utreikningur

Utreikningur 8 bita analog merkja

Inngangar
Merki fra hlidartjokkum Omm 25mm 50mm 75mm 100mm
0 64 128 191 255
Oskgildi °C 500°C 750°C 800°C 850°C 900°C 1000°C
128 191 204 217 230 255
Raungildi °C
200°C 500°C 700°C | 800°C 900°C 1000°C | 1200°C | 1500°C
0 98 137 157 176 196 235 255
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14.4 PLC forrit

PLC styringin var gerd i Zelio Soft 2 forriti.

TO1-Geighil Spdia 1

Ti-Rauwnhl Spdia 1 I @

HiRBEIKg S0l 1 E |

Stllligiidl “C|

TO2-Oskigial Sptia 2

T2-Rawnhlfl Spdla 2 | E

Hikastig spita 2

I
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15 Kostnadaraaetlun

Hér 4 eftir eru verd i Aflgjafa fra premur fyrirtaekjum. betta er mjog gréft mat hja peim
Ollum og verdur pvi ad taka pessum tolum med miklum fyrirvara. Smidi og uppsetning

blunadarins er aftur 8 méti meira dpreifanleg steerd og zetti ad vera nalzegt pvi sem fram

kemur.
Heiti Tegund Eining Einingverd Fjoldi Samtals
Aflgjafi med Plus-Therm Stk CHF 84.000 1 12,000.000
kaelibunadi ISK 12,000.000
Aflgjafi med Radyne (Inductotherm) Stk GBP 68.000 1 13,500.000
kaelibunadi ISK 13,500.000
Aflgjafi med Ajax-Tocco Stk USD 140.000 1 18,300.000
kaelibunadi ISK 18,300.000
Heiti Tegund Eining Einingverd Fjoldi Samtals
Vokvatjakkur Landvélar Stk 31.625 2 63.250
Vokvaloki Rexroth NG 6J 24VDC Stk 33.247 1 33.247
Vokvafittings Tregduloki Stk 5.769 2 11.538
Vokvafittings Nippill GE-galv 8LR-1/8" Stk 494 4 1.976
Vokvafittings Hljoddeyfir 1/8" Stk 252 2 504
Vokvalagnir Ror galv 8mm m 545 5 2.725
Hitanemi OP-OPTCTT-3MH2 Stk 76.784 2 153.568
[dntolva Zelio SR3B261BD Stk 49.169 1 49.169
Raflagnir m 4 10.000
Smidaefni S 235 JR (St-37) Kg 400 3 1.200
Vinna vig smidi Vélvirkjar Kist 6.500 24 156.000
og rorl.
Vinna vid s
, Rafvirkjar Klst 6.500 24 156.000
rafbunad

Samtals smidi og uppsetning = 639.177 Kr.
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16 Rekstrarkostnadur

16.1 Gashitun
Notadir eru tveir Prépangashitarar i einu vid hitunina og er hvor um sig med spiss af
tegundinni Harris-5H, sem notar u.p.b. 10.000 I/kist af gasi. Hlutafall Strefni gas er
4/1 svo einnig er pa notad 40.000 I/klist af surefni.

Prépangas hefur edlismassann p=1,87 kg/m3 ; 10.0001= 10-1,87 = 18,7 kg
Surefni hefur edlismassann p= 1,36 kg/m? ; 40.0001=40-1,36 =5,44 kg

Hitad er i 10-12 minutur (1/6 kist) og er magnid pa u.p.b. 18,7 - 1/6 = 3 kg af gasi og
5,44 - 1/6 = 0,9 kg af surefni Gr hvorum spiss vid hverja hitun.

Samtals eru petta pvi 2-3=6kggasog 2-0,9=1,8 kg sur.
Propangas (Késangas) kostar kr. 474 kr/kg. og Surefni kostar kr. 830 kr/kg.
Kostnadur vid hverja hitun er pvi 6 - 474 kr + 1,8 - 830 kr = 4.338 kr. an aflsattar.

Med 30% afslaetti til stornotenda = 4338 - 0,7 = 3.037 kr.

16.2 Spanhitun
Reiknad er med ad spanhitspdlurnar séu a fullu afli i u.p.b. 15 minatur. Hvor spdla er

um 60 Kw og eru petta pvi 120 kw i 0,25 kist sem gera 120 - 0,25 = 30 Kilowattstundir
hver hitun.

Kw stund til stéridju kostar 2,8 kr. og flutningskostnadur annad eins. Samtals = 6 kr.
Kostnadur vid hverja hitun er pvi 6 - 30 = 180 kr vegna spanspdlanna. Vid pad ma svo

baeta rafmagnsnotkun vegna kalidzelu o.fl. Samtals u.p.b. 200 kr hver hitun.

Orkukostnadur gashitunar er pvi u.p.b.  3037/100 = 30 sinnum meiri. A
hverju ari ma gera rad fyrir ad rétta purfi um 100 ker sem gera 200 hitaferli.

A arsgrundvelli er kostnadurinn vid gashitun pvi u.p.b. 200 - 3037 = 607.400 kr.
og vid spanhitun 200 - 200 = 40.000 kr.
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17 Lokaoro

Verkefnid gekk at 4 ad athuga hvort pad vaeri mogulegt og eftirséknarvert ad nota
spanhitun i stad gashitunar eins og nu er gert til ad hita dekkplotu albraedslukerja,

begar endi kerjanna er réttur.

18 Nidurstada

petta er vel framkveemanlegt med akvedinni gerd spanhitaspdlu. Svokalladri
"pancake" spélu, sem er pa 16g6 nanast ad dekkplotunni sem a ad hita. betta
utheimtir téluverdan bunad og orku. Liklega verdur tidnibreytirinn og
stjérnbunadurinn ad vera stadsettur utan vid réttingabekkinn sékum fyrirferdar og
tengjast sidan, baedi rafmagn og keaelivatn med hradkuplingum vid hann pegar hann
hefur verid hifdur a sinn stad 4 enda kersins.

Erfitt reyndist ad fa pau fyrirtaeki sem framleida spanhitabinad og haft var samband
vid, til ad gefa sundurlidad tilbod a pessu stigi. Vildu greinilega hafa vadid fyrir nedan
sig og skelltu fram gréfu mati. betta er sannarlega mikill 6kostur vid mat verksins.
bad er po ljést ad stofnkostnadur er téluvert har en & moéti kemur ad ferlid hefur
marga kosti umfram gashitun.

Er par helst ad nefna ad engin slysahaetta er til stadar, hvorki eldhatta eda slys 4
folki. Adferdin er umhverfisvaen.

Ferlid getur verid keyrt algjorlega sjalfvirkt og géd stjérnun er a hitamedferdinni.

AOD auki er rekstrarkostnadurinn mikid minni.
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19 Takn og formulur

Takn bydir Eining
F Kraftur N
o) Tog-, prysti- og beygjuspenna | N/mm? = (Mpa)
T Klippi- og vindingsspenna N/mm? = (Mpa)
M Vaegi / Beygjuvaegi Nm - Nmm
w Motstoduvaegi mm?3
I Flatarvaegi mm*
A Flatarmal m? - mm?
D pvermal m - mm
R Radius m - mm
L Lengd M - mm
b Breidd m - mm
h Haed m - mm
a Haedarmal sudu mm
P Afl Watt
I Straumur Amper
U Spenna Volt
R Vionam Ohm
Q Orka J
0 Edlismassi Kg/m?3
c Edlisvarmi J/kg °K
p Edlisvionam Ohm/mm?
m Massi kg
AT Hitastigsmunur °K
v Oryggistudull Fasti 1....
Motstoduveegi= W=b-h?2/6
Flatarvaegi = l=b-h3/12
Beygjuvaegi = M=F-L
Kraftur = F=6-A
Orka = Q(P)=m-c- AT
Afl = P=U-I
Vidnam = R=p-L/A
Spenna = U=1-R
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20 Heimildaskra

1
2
3.
4

. Toflubdkin eftir Falk, Krause og Tiedt. | islenskri pydingu 2. Utgafa 16n4.

Statik og Styrkelzere kennslubdk eftir Preben Madsen, 1.ugafa 2010.

Glésur ur "Practical Induction Heat Treating" eftir Richard E. Haimbaugh.
Handbdk med Kerréttingarvél PSM 3000 Utg. 50-103 1.0

21 Teikningar ur Inventor

22

© o NDU RN e

Samsetning
Armur

Eyra fyrir arm
Eyra fyrir tjakk
Boltar

Fodring

Spéla
Rorklemmur

. Tjakkur samsettur

10. Holkur i tjakk

Fylgiskjol

1. Afrit af toflum fyrir spennur sem notadar voru i verkefninu.

2. Zelio PLC forrit.

3. Gormatafla 35-42_EN.

4. Tilbod Landvélar.

5. Tilbod frd Naust Marine, OPTCTT- 3MH2 hitanema.

6. Upplysingar um hitanema " Data Sheet optris CT 3M".

7. Burdarpolsgreining ur Inventor, "Stress Analysis Report" Eyra fyrir arm.
8. Burdarpolsgreining ur Inventor, "Stress Analysis Report" Eyra fyrir tjakk.
9. Burdarpolsgreining ur Inventor, "Stress Analysis Report" Armur.

10. "Tilbod" fra Ajax Tocco.
11. "Tilbod" fra Radyne Inductotherm.
12. "Tilbod" fra Plus Therm.
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3 | 2 1
PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION
2 4 Eyra fyrir tjakk S 235 JR
3 2 Pinni f. tjakkfestingu S 235 JR
4 2 Bolti fyrir arm S 235 JR
5 2 Bolti i tjakkfestingu S 235 JR
6 2 Fddring Brass
7 2 Skinna v. Fodringu Brass
8 2 DIN471-12x1 Spring Retaining Ring
9 4 DIN 472 -8 x0,8 Spring Retaining Ring
10 2 DIN471-10x1 Spring Retaining Ring
11 4 Eyra fyrir arm S 235JR
12 2 Tjakkur - st. S 235 JR
13 2 Tjakkstdngm. enda S 235 JR Chrome
14 2 Armur f. spolu S 235 JR
15 6 Rorklemma effi S 235JR
16 6 Rorklemma nedri S 235JR
17 6 IS 3063 -6 Fasteners - Single coil
rectangular section
spring lock washers -
Specification
18 6 ISO 4016 - M6 x 30 Hexagon head bolts.
Product grade C
19 2 Spola 14mm ferkant
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 1:3
* %elngfy"lggi”,}( Lyftibunadur spdlu
o . ) +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK ru@ru.is Vélidnfreedi. Lok 2015 1/1

3 I

1




| 5 | 3 2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 Armur fyrir spolu S 235 JR
Q¢
N
201,0 < 8,0
¢811 /A ]
v,
o
o
@16,0

S >

o 20

o

i
< Fosun gata 0,25 x 45,0°
244,0
o [ L |
R}
+
3
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 1:3
Menntavegi 1
9 ] Armur
o . ) +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK ru@ru.is Vélionfraedi. Lok 2015 1/1
I ) | 3 | | 1




3 2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 4 Eyra fyrir arm S 235JR
2 4 Eyra fyrir tjakk S 235 JR
50,0 8,0
<
5
~00 J-21000
o
o
Y
@12,1 ~ s
7 A
& 115,0
: |
135,0
40,0
o
@10,1 ~ g
Q
&
ol , Oll fésun & badum eyrum
o} 0,5 X 45,00 Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 1:2
Menntavegi 1 i :
# 1oe1ng :y"ggi”,k Eyra fyrir arm og tjakk
354 599 6200 ition ee
HASKOLINN | REYKJAVIK * ru@ru.is Vélidnfraedi. Lok 2015 . 157 i
6 | 5

3 I

1




6 | 5 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 Bolti fyrir arm S 235 JR
2 Bolti fyrir tjakk S 235 JR
Pinni I tjakk
Ral2,5 stangarenda S 235 JR
Ol fosun 0,5 x 45,0° %— 2&%
L
S
i 3
5,0 Cb
33,0
34,1
37,0
Ral2,5
. 2
Oll fésun 0,5 x 45,0° &5;_ '@:’20
O
3
| AQ1
w0
24,5
25,6
28,5
Ral2,5
\/ 2
\(20@
\}
D&C)‘ 20,5 Designed by Checked by Approved by Date Date Scale
Q\’* AH 12.5.2015 1:1
) Menntavegi 1 ‘ :
* et Boltar i eyru og tjakk
354 599 6200 ition ee
HASKOLINN | REYKJAVIK * ru@ru.is Vélidnfraedi. Lok 2015 . 157 i
6 | 5 | 1

I 4 4& 3 I




2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 2 FOdring | arm Brass
2 2 Skinna a fodringu Brass
o
o0
,\;\~
Q¢
RO 5
o
o)
Lo |
Q
\
- 2,0 Q’Q’
12,0
224,
Q
O
(\?’\,
(]
o0
,\:\~
Q¢
| | 31:
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 2:1
M t H 1 7 - v
# ot Fédring i arm
o . ) +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK ru@ru.is Vélidnfreedi. Lok 2015 1/1
I ) | 4 3

1




3 | 2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 2 Spanhitaspola Koparblanda
O
%o
Q @
¢
i
14,0
——'—'_—
254
o
(0 0)
I
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 1:3
Menntavegi 1 i A
# e & Spanhitaspdla
o . ) +354 599 6200 L. . Edition Sheet
HASEEQ%EV'& LE\*/EEYRPS?}JYAVIK ru@ru.is Velidnfraedi. Lok 2015 1 / 1
3 I I 1




| 3 2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 7 Rorklemma efri hl. S 235 JR
2 Vi Rorklemma nedri hl. S 235 JR
-
o
=)
i
Oll 6 45,0°
40,0 Oll fosun 0,5 x 45,0
-
o
(=)
i
Oll fosun 0,5 x 45,0°
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 2:1
Menntavegi 1 o
# o Raedt Rorklemma
o . ) +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK ru@ru.is Vélidnfreedi. Lok 2015 1/1
5 | 3 | | 1




6 | 5 | 4 | 2 | 1
PARTS LIST
ITEM QTY PART NUMBER DESCRIPTION
1 1 Tjakkur
2 1 Tjakkendi.
3 1 Tj.stangarendi
4 1 Tjakkstong
5 1 Holkur inn i tjakk
6 1 Compress Springl
165,0 7/ 1 Parker Male Connector |Male Connector
68CA 68CA-5-2
8 6 IS 2269 - M5 x 20 Hexagon Socket Head
38,05 il: : 8,1 Cap Screws
O~ 9 1 Parker Countersunk Parker Countersunk
*@ breathing plug breathing plug
,,)9 10 1  |DIN914- M4 x4 Hexagon Socket Set
Q Screw
(®)
(T A 8 AR i py
= 19 el LR
U [
H® 6 OO G SRRC
Designed by Checked by Approved by Date Date Scale
AH 12.5.2015 1:2
ﬁ Menntavegi 1 Tjakkur
o 101 Reykjavik
o . ) +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK Fu@ru.is Vélionfraedi. Lok 2015 1/1
6 | 5 | 4 3 | | 1




6 | | 4 3 2 | 1
Hutalisti
Nr. Fjoldi Skyring Efni
1 Holkur i tjakk Brass
Ko
Oll fésun 0,2x45,0° \4‘
2,0
——|—<—
67,0
Designed by Checked by Approved by Date Date Scale
AH 11.5.2015 2:1
Menntavedi 1 , .
# frenntavegi 1 Holkur { tjakk
o . ’ +354 599 6200 L. . Edition Sheet
HASKOLINN | REYKJAVIK ru@ru.is Vélionfraedi. Lok 2015 1/1
6 | | 4 3 | | 1




I tabel 7.1 har du en oversigt over tilladelige treekspaendinger i MPa for
forskellige materialer afheengig af belastningens karakter.

Materiale Belastningens karakter
Rolig | Varierende " Vekslende

G | 125 | 80 | 60
5t 50-2 | 175 | 115 | 80
5t 702 260 170 115
G545 | 125 | 80 | 58
6G-25 | 70 | 58 43
GAISi12 | 40 2 | 17
AlCuMgT 135 | 60 | 45
AlMg3 100 | 68 | 56
Tabel 7.1

Tilladelige trakspandinger i MPa til anvendelse ved overslagsberegninger.



I tabel 7.2 har du givet en over tilladelige trykspaendinger i MPa for
forskellige materialer aftheengig af belastningens karakter.

Materiale o ] Belastningens karakter
| Rolig Varierende ~ Vekslende

372 125 | 80 60
St 50-2 175 115 80
St 70-2 260 170 115
GS-45 138 88 58
66-25 | 190 118 83
GAISi12 50 22 17
AlCuMgt1 135 60 45
AlMg3 100 68 56
Tabel 7.2
Tilladelige trykspandinger i MPa til anvendelse ved overslagsberegninger.

I tabel 7.3 har du givet en oversigt over tilladelige forskydningsspandinger
i MPa for forskellige materialer athangig af belastningens karakter.

Materiale Belastningens karakter
~ Rolig | Varierende | Vekslende

rrpaas 100 | 65 | 48

5t 50-2 140 90 65
5t 702 210 135 90
GS-45 | 100 70 | 45
GAIsi12 a 30 | 16 12
AlcuMg1 | 105 48 | 35
AlMg3 | 80 | 55 | 2
Tabel 7.3

Tilladelige forskydningsspandinger i MPa til anvendelse ved overslagsberegninger.




[ tabel 7.4 har du givet en oversigt over tilladelige bejningsspaendinger
i MPa for forskellige materialer afthaengig af belastningens karakter.

Materiale Belastningens karakter
e Rolig Varierende  Vekslende

St372 | 140 | 85 | 65
sts02 185 125 | 85
5t 70-2 285 185 | 115
GS-45 138 88 63
GAISi12 43 24 | 17
AlCuMgT 143 60 | 45
AlMg3 12 73 56

Tabel 7.4

Tilladelige bojningsspaxndinger i MPa Hl anvendelse ved overslagsberegninger.

har du givet en oversigt over tilladelige torsionsspaendinger i
rskellige materialer afhaengig af belastningens karakter.

Materiale Belastningens karakter
Rolig Varierende ~ Vekslende
St 372 | 80 50 37
St 50-2 105 70 50
St 70-2 | 160 105 75
GS-45 80 50 38
GAISi12 30 22 12
AlCuMg1 80 40 27
AlMg3 50 36 25
Tabel 7.5

Tilladelige torsionsspaendinger i MPa til anvendelse ved overslagsberegninger.



PLC Forrit2.zm2 - v0.0 Title

Program information

Author : Author
Project name : Title
Version : 0.0

Module : SR3B261BD N
Cycle time in the module : 6 x2 ms 1
WATCHDOG action : Inactive

Type of Hardware Input Filtering : Slow (3ms)

|
[0 Locking of module front panel ‘

Date format : dd/mm/yyyy ‘
[0 Daylight Saving Time change activated 1
Zone : Europe |
Change to Daylight Saving Time : March, Last Sunday }
Retumn to winter time : October, Last Sunday |




PLC Forrit2.zm2 - v0.0

Program diagram

Title

HEE
|2@

IE@

Fs1-start

P Stopp
Ps2-stopp

B1-Merki fra hiidartj

.|

-
FPs3-sjalfv/Handv.

TheiTp siaitv.

Fs4-Armar nidur

Fss-Am 1 nisr.

7 g

Fse-spola 1 A/Af

PTo1-Oskgildi Spéla 1

ad

L

Cliy
jakkar, armar

nidur

v

=T1-Raunhiti Spola 1

m@
|E§,£
1FE

Ps7-Am 2 niér.

Fsg-Spola 2 AJAT

FT02-Oskgildi Spola 2

D72-Raunhiti Spéla 2

19 -
D Rétting joki6

Fsg-Réttingu lokia

1A
@7 Neydarstopp

IGE

PsA-Neysarst

“Hitastig spéla 2

o
Q3
430
péla 1

pola 1A

T I as
ouT
eyfi fullan

pryst. Tjakka

pola 2

Q7
pola 2 A

Qs

QA




PLC Forrit2.zm2 - v0.0 Title

Physical inputs S
Input  No = Symbol Function Lock Parameters Comment
11 | BOO @ gﬁ’smhg‘;‘;: —  No parameters S1-Start
12 | B88 @ gﬁgmﬁﬂ — |No parameters S2-Stopp
13 1 BO3 @. Selector switch | —  |No parameters S3-Sjalfv/Handv.
4 Bo5 @ gmg‘ﬁzﬂ ~ |[opmsnsss S4-Armar nidur
'I;* I;OB ~';m Proximity sensor, — |No parameters ‘55-Arm1 .r-1i6r.‘
16 B34 @ g::jsmhlt?:t:?)?w —  No parameters ESG-Sp()Ia 1 AIAf f|
7 | BO7 <] Proximity sensor —  No parameters - %S7—Arm 2 niér. ;
18 | B35 @ g{;‘;‘;g‘ﬁgﬂ —  No parameters S8-Spola 2 A/Af
19 B52 Presence sensor — [No parameters S9-Reéttingu lokid
1A B04 [[[' Pushbutton — |No parameters SA-Neydarst.
B | B12 ':I& Angl?goi\r}pm _ Electrical connection at input : 0 - 10 V B1-Merki fra hiidartj
IcC | B2 “‘;]d) - |~ Electrical connection at input : 0 - 10 V TO1-Oskgildi Spola 1
D | B29 . A"g_'ff%'\‘,p”‘ _ Electrical connection at input : 0 - 10 V T1-Raunhiti Spola 1
e | B2 | ”:L:_/) A"gf‘_’_% (;'\‘/P“" —  [Electrical connection at input : 0 - 10 VTOZ-Oskglldn S;;éla:
IF | B31 . A“gff’ﬁ (i)'\‘/""‘ —  Electrical connection at input : 0 - 10 V T2-Raunhiti Spola 2

No

Symbol Function

Green indicator
light

Comment

i gangi |

Cylinder

Tjakkar, armar
nidur

Resistance

Spola 1

Orange indicator
light

Spola 1 A

Discrete output

Leyfi fullan
pryst. Tjakka

Resistance

Orange indicator
light

Spola 2

Spola 2 A

Lock

Latching Parameters

Comment

S (Compaisonofz _ | _ WAIEUR1 > VALEUR2
COMPHRE vaes |
Numerical ) E
B13 | NUM eyt No —  Value of the constant : 128 50mm |
Ba4 | oF  RSswitching = — —  Priority : RESET has priority , {
L RS switching | — —  Priority : RESET has priority




PLC Forrit2.zm2 -v0.0 Title

No  Symbol Function Lock  Latching Parameters Comment
i Pulse when the input changes :
B67 #{E&, Pulses on edges — —  from OFF to ON and from ON to OFF
B70 RS switching — —_ Priority : RESET has priority ‘
|
B71 RS switching — - |Priority : RESET has priority
. R Pulse when the input changes :
’ B75 n_rn Pulses on edges — — from OFF to ON
| TIMER BY =il
B83 " RS switching = — —  Priority : RESET has priority
| £ Pulse when the input changes : ]
| i 2
B85 J '-rm:’;; Pulses on edges| — —  from OFF to ON and from ON to OFF
| Pulse when the input changes :
B87 1 Pulsesonedges — ~ mrorrnon Y
| TIMERBY
B2 | Bg (Compaisnof2 | NALEUR1 > VALEUR?2
COMPARE values B o
B8 & ; C°mpa?3°" of2  __ _  VALEUR1 > VALEUR2
COMPARE values
Bl04 5 g Comparsonof2 _ —  VALEUR1 > VALEUR?2
COMPARE | velues |
Bios| 5@ |Comparisonof2 —  VALEUR1 > VALEUR?2
| coww | velues | 1
B107 ... LCDdisplay = — —  See details below Hitastig spola 1
DISPLAY
B108 ;.:._.v.; LCD display — — See details below Hitastig spdla 2
DISPLAY B N Y
+ . |
Analog input . 5 5 .0 | ———
B109 %«: 0.POWSUPV — o= Electrical connection at input : 0 - 10 V}Sll“lg“dl C
DISPLAY (LCD display) o
[ e—
; B107 | seses. LCD display Hitastig spéla 1
| |DISPLAY| |

[ [ % [k [ % [ % [ & | [

|
| -

odification authorized in L1C1

B108 ‘ LCD display Hitastig spola 2
DISPLAY |
AERERERE

*

|
I
T

O Modification authorized in L1C1




COMPRESSION SPRINGS

Dimensions according to DIN 2098

> F
Fn
v
S
Dm
Compression springs for general use. Coiling: Right hand
Dimensions according to DIN 2098 Material: Dt 0.2-5.0=EN 10270-3-14310
D;0.5-10.0 = EN 10270-1-5H
All dimensions are in mm
Dy = Wire diameter Tolerances: SS 2384, see page 220 for more information.
D = Mean diameter Max. working temperature: EN 10270-1 = 120 °C
D; = Inner diameter (D, - Dy) EN 10270-3-1.4310 =250 °C
Lo = Unloaded length Springs with Dy < 0.4 do not have ground end coils, oth-
n, = Noofactive coils ers have 3/4 end coils ground.
ny = Total number of coils (n, + 2) Springs with Dy = 2.0 are shot peened.
L, = Loaded length (minimum working length) Note that the DIN 2098 uses the mean diameter (D),
i i unlike our own standard, which uses D;.

Fn, = Spring force in Newtons at L,

i Only if the spring is statically loaded (N < 10000) should
Sn = Deflectionat L, ) o

the spring be compressed to Ly, If the spring is com-

¢ =Rate pressed further, a certain relaxation (load loss) occurs.
Lgy = Solid length =~ Dy x ny The springs in this range can also be used for dynamic
Ne = Number of load oscillations (life) (pulsating) load. Deflection (s,) and force (Fy,) must then

be reduced.
1 kp =9.80665 Newtons, 1T Newton =0.10197 kp
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel Stainless steel

EN'10270-3-1.4310 EN 10270-3-1.4310
D¢ Dnh Lo n, F, L, s, ¢ Catno D¢ Dnh Lo n, F, L, s, c¢ Catno
0.2 1 2 35 214 14 06 408 5704 032 16 31 35 547 23 08 655 5754
02 1 2,7 55 214 19 08 2599 5705 032 16 44 55 547 31 13 417 5755
0.2 1 39 85 214 26 13 1687 5706 032 16 63 85 547 42 2 27 5756
02 1 55 125 214 36 19 1,147 5707 032 16 87 125 547 58 3 1,83 5757
02 1 78 185 214 5 28 0775 5708 032 16 125 185 547 8] 44 124 5758
0.2 12 23 35 18 15 08 2363 5709 032 2 37 35 469 23 14 335 5759
0.2 12 32 55 18 19 13 151 5710 032 2 53 55 469 3,1 22 214 5760
02 12 46 85 189 27 19 0971 5711 032 2 77 85 469 43 34 13 5761
0.2 12 65 125 189 37 28 0667 5712 032 2 109 125 469 59 50 0941 5762
0.2 12 93 185 189 51 42 0451 5713 032 2 156 185 469 82 74 0637 5763
0.2 16 3 35 15 15 15 1 5714 032 25 47 35 391 24 23 1,716 5764
0.2 16 44 55 15 2 24 0637 5715 032 25 68 55 391 32 36 109 5765
0.2 16 64 85 15 28 36 0412 5716 032 25 10 85 391 44 55 0706 5766
02 16 92 125 15 38 54 0284 5717 032 25 142 125 391 61 82 0481 5767
0.2 16 133 185 15 53 79 018 5718 032 25 206 185 391 85 121 0324 5768
02 2 4 35 124 15 24 051 5719 032 32 63 35 316 25 39 0814 5769
02 2 59 55 124 21 38 0324 5720 032 32 94 55 316 33 61 052 5770
02 2 8,7 85 124 29 59 0206 5721 032 32 14 85 316 46 94 0333 5771
02 2 126 125 124 4 86 0147 5722 032 32 201 125 316 63 138 0226 5772
02 2 183 185 124 56 127 0098 5723 032 32 293 185 316 89 204 0,157 5773
02 25 54 35 1 16 38 0265 5724 032 4 8,7 35 257 26 61 0422 5774
02 25 8,2 55 1 2,2 6 0167 5725 032 4 13,1 55 257 35 96 0265 5775
02 25 124 85 1 31 93 0108 5726 032 4 198 85 257 49 149 0177 5776
02 25 179 125 1 42 137 0069 5727 032 4 286 125 257 67 21,9 0118 5777
02 25 262 185 1 59 203 0049 5728 032 4 419 185 257 95 324 0078 5778
025 12 24 35 342 18 06 579 5729 04 2 39 35 855 29 1 8179 5779
025 12 33 55 342 24 09 368 5730 04 2 55 55 855 38 16 5207 5780
025 12 47 85 342 33 14 238 5731 04 2 78 85 855 53 25 3373 5781
025 12 66 125 342 45 21 162 5732 04 2 109 125 855 72 37 2295 5782
025 12 94 185 342 63 31 10 5733 04 2 156 185 855 10, 55 1,549 5783
025 16 3 35 281 18 12 244 5734 04 25 47 35 733 29 17 4187 5784
025 16 43 55 281 24 18 155 5735 04 25 6,7 55 733 39 27 2667 5785
025 16 62 85 281 34 28 1 5736 04 25 96 85 733 54 42 1726 5786
025 16 87 125 281 46 41 068 5737 04 25 136 125 733 73 62 1177 5787
025 16 125 185 281 65 61 0461 5738 04 25 195 185 733 103 92 0794 5788
025 2 37 35 234 19 19 125 5739 04 32 6 35 6 3 3 2001 5789
025 2 55 55 234 25 29 0794 5740 04 32 8,7 55 6 4 47 1275 5790
025 2 8 85 234 35 46 051 5741 04 32 128 85 6 55 73 0824 5791
025 2 114 125 234 47 67 0353 5742 04 32 183 125 6 76 107 0559 5792
025 2 166 185 234 67 99 0235 5743 04 32 265 185 6 107 159 0382 5793
025 25 49 35 192 19 3 0637 5744 04 4 79 35 493 31 48 1,02 5794
025 25 73 55 1,92 26 47 0412 5745 04 4 11,7 55 493 42 76 0647 5795
025 25 109 85 192 36 73 0265 5746 04 4 17,5 85 493 58 11,7 0422 579
025 25 157 125 192 5 108 0177 5747 04 4 251 125 493 79 172 0284 5797
025 25 229 185 192 7 159 0118 5748 04 4 366 185 493 112 255 019 5798
025 32 71 35 153 2 5 0304 5749 04 5 109 35 401 32 77 052 5799
025 32 107 55 153 28 79 019 5750 04 5 16,4 55 401 44 12 0333 5800
025 32 16, 85 153 38 122 0127 5751 04 5 247 85 401 61 186 0216 5801
025 32 233 125 153 53 18 0,088 5752 04 5 358 125 401 84 274 0147 5802
025 32 341 185 153 75 266 0059 5753 04 5 524 185 401 11,9 405 0098 5803
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel

EN 10270-1-SH EN 10270-3-1.4310
D¢ Dm Lo n, Ly Sn Fn [4 Cat.no Fn [4 Cat.no
0,5 2,5 44 35 35 09 104 11,6 5804 9,7 10 5829
05 25 6,1 55 47 14 104 742 5805 97 6,9 5830
0,5 25 87 85 6,5 22 104 4,80 5806 9,7 446 5831
05 25 12 125 9 3 104 3,27 5807 97 3,04 5832
05 25 17,5% 18,5 128 4,7 104 2,21 5808 9,7 2,05 5833
0,5 32 55 35 37 18 10 5,57 5809 93 518 5834
05 32 79 55 51 28 10 3,53 5810 93 3,28 5835
0,5 32 11,5 8,5 71 44 10 2,28 5811 93 2,12 5836
05 32 16 125 98 6,2 10 1,56 5812 93 1,45 5837
05 32 23,5% 18,5 14 9,5 10 1,05 5813 93 097 5838
0,5 4 7 35 37 33 9,32 2,83 5814 87 2,63 5839
05 4 10 55 51 49 932 1,81 5815 8,7 1,68 5840
05 4 15 8,5 71 7.9 9,32 117 5816 8,7 1,09 5841
05 4 21,5% 12,5 98 11,7 932 0,79 5817 8,7 0,74 5842
05 4 31* 18,5 14 17 932 0,54 5818 87 05 5843
05 5 94 35 39 55 8,04 1,46 5819 75 136 5844
05 5 14 55 54 86 8,04 093 5820 75 092 5846
05 5 20,5* 85 76 129 8,04 061 5821 7,5 0,56 5847
05 5 30* 12,5 106 194 8,04 041 5822 7,5 038 5848
05 5 44,5* 18,5 15,1 294 8,04 0,28 5823 7,5 0,26 5849
05 6,3 13,5 35 43 9,2 6,57 0,73 5824 6,1 0,68 5850
05 6,3 20* 55 6 14 6,57 0,46 5825 6,1 043 5851
05 6,3 30* 85 8,7 21,3 6,57 03 5826 6,1 0,28 5852
0,5 63 44 12,5 122 31,8 6,57 021 5827 6,1 0,19 5853
05 6,3 65* 18,5 174 47,6 6,57 0,14 5828 6,1 0,13 5854
0,63 32 55 35 4 15 21 14 5855 19,5 13 5880
0,63 32 78 55 54 24 21 89 5856 19,5 83 5881
0,63 3.2 1 85 75 35 21 5,77 5857 19,5 537 5882
0,63 32 15,5 12,5 10,3 52 21 393 5858 19,5 3,65 5883
0,63 3.2 22,5* 18,5 14,7 78 21 2,65 5859 19,5 2,46 5884
0,63 4 6,7 35 43 24 17,2 7,16 5860 16 6,66 5885
063 4 9,6 55 58 38 17,2 4,55 5861 16 4,23 5886
0,63 4 14 85 8,2 58 17,2 2,94 5862 16 2,73 5887
0,63 4 20 12,5 113 87 17,2 2,00 5863 16 1,86 5888
0,63 4 20* 18,5 162 128 17,2 1,35 5864 16 1,25 5889
0,63 5 85 35 43 42 155 3,69 5865 14,4 343 5890
0,63 5 12,5 55 58 6,7 155 235 5866 144 2,18 5892
0,63 5 18,5 85 8,2 103 155 1,52 5867 14,4 141 5893
063 5 26* 12,5 113 14,7 15,5 1,03 5868 144 0,96 5894
0,63 5 38,5% 185 16,2 223 155 0,7 5869 14,4 0,65 5895
0,63 63 11,5 35 46 6,9 125 1,83 5870 11,6 17 5896
0,63 63 17 55 62 108 12,5 117 5871 11,6 1,09 5897
0,63 63 25,5% 8,5 89 16,6 125 0,76 5872 11,6 0,7 5898
063 63 36,5 12,5 123 24,2 12,5 0,51 5873 11,6 047 5899
0,63 63 54* 185 17,7 36,3 125 034 5874 11,6 032 5900
0,63 8 16 35 51 109 10 0,89 5875 93 0,83 5901
063 8 24,5% 55 Al 174 10 0,57 5876 93 0,53 5902
0,63 8 B 8,5 10,2 26,8 10 037 5877 93 035 5903
063 8 55% 12,5 143 40,7 10 0,25 5878 93 0,23 5904
063 8 80,5% 18,5 206 599 10 017 5879 93 0,16 5905
038 4 6,9 35 52 1,7 319 185 5906 29,7 17,2 5931
038 4 97 55 7 2,7 31,9 11,9 5907 29,7 1,1 5932
08 4 14 85 98 42 31,9 7,67 5908 29,7 713 5933
038 4 19,5 125 13,5 6 319 522 5909 29,7 4,85 5934
08 4 28* 18,5 19,1 8,9 31,9 3,52 5910 29,7 3,27 5935

*These springs can break laterally if they are not located in a bush or on
a shaft.
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel

EN 10270-1-SH EN 10270-3-1.4310
D¢ Dm Lo ny, Ly Sn Fn [4 Catno F, [4 Cat.no
08 5 83 35 56 2,7 26 9,53 5911 24,2 8,386 5936
038 5 12 55 7,7 43 26 6,07 5912 24,2 5,65 5937
08 5 17,5 85 109 66 26 392 5913 24,2 3,65 5938
08 5 24,5 12,5 15,1 94 26 2,67 5914 24,2 2,48 5939
08 5 36* 18,5 21,5 14,5 26 18 5915 242 1,67 5940
08 63 10,5 35 56 49 24 4,77 5916 223 4,44 5941
08 63 155 55 7,7 78 24 3,03 5917 223 2,82 5942
08 63 23 85 109 12,1 24 1,96 5918 223 1,82 5943
08 6,3 33 12,5 15,1 179 24 133 5919 223 1,24 5945
08 63 48 18,5 21,5 26,5 24 0,9 5920 223 0,84 5944
08 8 14,5 35 6,1 84 19,5 232 5921 18,1 2,16 5946
08 8 21,5 55 84 131 19,5 148 5922 18,1 1,38 5947
08 8 B 85 12 20 19,5 0,96 5923 18,1 0,89 5948
08 8 47* 12,5 16,7 303 19,5 0,65 5924 18,1 06 5949
08 8 68* 18,5 238 44,2 19,5 044 5925 18,1 041 5950
08 10 20 35 69 13,1 154 12 5926 14,3 1,12 5951
08 10 30* 55 98 20,2 154 0,76 5927 143 0,7 5952
08 10 45,5% 85 14,3 312 154 0,49 5928 14,3 0,46 5953
08 10 66* 12,5 19,9 46,1 154 033 5929 143 031 5954
08 10 96,5* 185 285 68 154 0,23 5930 14,3 0,21 5955
1 5 8,5 35 66 19 437 23,20 5956 406 216 5981
1 5 12 55 9 3 437 14,80 5957 40,6 138 5982
1 5 17 8,5 126 44 437 9,57 5958 406 8,9 5983
1 5 24 12,5 174 6,6 437 6,51 5959 40,6 6,05 5984
1 5 34,5% 185 24,6 99 437 44 5960 406 4,1 5985
1 63 10 3,5 73 27 34,1 1,6 5961 31,7 10,79 5986
1 63 14,5 55 10,1 44 34,1 7,39 5962 31,7 6,87 5987
1 63 21,5 8,5 14,3 7.2 34,1 4,79 5963 31,7 4,45 5988
1 6,3 30,5 12,5 199 10,6 341 3,26 5964 31,7 303 5989
1 6,3 43,5% 18,5 283 152 34,1 2.2 5965 31,7 2,05 5990
1 8 13 35 73 57 331 568 5966 308 528 5991
1 8 19 55 10,1 89 33,1 361 5967 308 3,35 5992
1 8 28,5 85 14,3 14,2 33,1 233 5968 30,8 217 5993
1 8 40,5% 125 199 20,6 331 1,59 5969 308 1,48 5994
1 8 59+ 18,5 283 30,7 33,1 1,08 5970 30,8 1 5995
1 10 17,5 35 8 9,5 274 29 5971 255 2,7 5996
1 10 26 55 11,2 14,8 274 1,85 5972 255 1,72 5997
1 10 39 85 16 23 274 12 5973 255 112 5998
1 10 56* 12,5 224 336 274 081 5974 255 0,76 5999
1 10 81,5 18,5 32 495 274 0,55 5975 25,5 0,51 6000
1 12,5 24 3,5 94 14,6 22 1,49 5976 20,5 1,39 6001
1 125 36,5 55 134 23,1 22 0,95 5977 20,5 0,88 6002
1 12,5 55,5% 85 194 36,1 22 0,61 5978 20,5 0,57 6003
1 125 80,5* 12,5 274 53,1 22 041 5979 20,5 0,38 6004
1 125 115% 18,5 394 756 22 0,28 5980 20,5 0,26 6005
1,25 6,3 12 35 7.2 438 133 29 6006 124 27 6031
1,25 63 17 55 98 7.2 133 18 6007 124 16,7 6032
1,25 63 25 85 13,8 11,2 133 11,8 6008 124 " 6033
1,25 63 355 12,5 192 16,3 133 8,09 6009 124 7.5 6034
1,25 63 51,5% 185 27,1 244 133 539 6010 124 5 6035
1,25 8 15 35 74 76 105 143 6011 98 133 6036
1,25 8 22 55 10,5 11,5 105 8,92 6012 98 83 6037
1,25 8 33 85 14,9 18,1 105 583 6013 98 54 6038
1,25 8 47,5% 12,5 21 26,5 105 3,96 6014 98 37 6039
1,25 8 69¢ 185 30 39 105 2,69 6015 98 25 6040

*These springs can break laterally if they are not located in a bush or on
a shaft.
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel

EN 10270-1-SH EN 10270-3-1.4310
D¢ Dm Lo n, Ly Sn Fn [ Catno F, [ Cat.no
1,25 10 20 35 7,7 123 854 7,09 6016 79 7,59 6041
1,25 10 29,5 55 108 18,7 854 451 6017 79 4,19 6042
1,25 10 44,5% 85 15,2 293 854 2,92 6018 79 2,71 6043
1,25 10 64* 125 21,1 429 85,4 1,99 6019 79 1,85 6044
1,25 10 93,5% 18,5 30 63,5 854 1,34 6020 79 1,25 6045
1,25 12,5 27 35 82 188 69 3,63 6021 64 3,38 6046
1,25 12,5 415 55 1,6 299 69 231 6022 64 2 6047
1,25 12,5 62,5% 8,5 16,5 46 69 1,49 6023 64 1,38 6048
1,25 12,5 90,5* 12,5 231 674 69 1,02 6024 64 095 6049
1,25 12,5 130% 185 329 97,1 69 0,69 6025 64 0,64 6050
1,25 16 40,5 35 9,1 314 54,2 1,73 6026 50 1,61 6051
1,25 16 62* 55 129 49,1 54,2 1,1 6027 50 1,02 6052
1,25 16 o4* 8,5 18,5 755 54,2 0,72 6028 50 067 6053
1,25 16 140% 125 26 114 54,2 0,48 6029 50 0,45 6054
1,25 16 205* 18,5 373 168 54,2 032 6030 50 03 6055
16 8 14,5 35 9 55 212 37,30 6056 197 34,7 6081
16 8 21,5 55 12,6 89 212 23,70 6057 197 22 6082
16 8 31,5 85 179 136 212 15,40 6058 197 14,3 6083
16 8 45 12,5 24,8 20,2 212 10,40 6059 197 9,7 6084
16 8 65,5% 18,5 352 303 212 7,05 6060 197 6,56 6085
16 10 18,5 35 94 9,1 170 191 6061 158 17,76 6086
16 10 27 55 13,2 13,8 170 12,2 6062 158 11,34 6087
16 10 40,5 85 189 216 170 7,87 6063 158 7,32 6088
16 10 58,5% 125 26,5 32 170 533 6064 158 4,96 6089
16 10 85* 18,5 379 47,1 170 361 6065 158 336 6090
16 12,5 24 3,5 10 14 135 9,76 6066 125 9,07 6091
16 125 36 55 14,1 21,9 135 6,23 6067 125 5,79 6092
16 125 53,5% 85 20,1 334 135 4,04 6068 125 3,75 6093
1,6 12,5 78* 12,5 28 50 135 2,73 6069 125 2,54 6094
16 12,5 115% 18,5 399 75,1 135 1,84 6070 125 1,71 6095
16 16 34 35 1 23 106 4,65 6071 99 432 6096
16 16 51,5% 55 155 36 106 2,96 6072 99 2,75 6097
16 16 77,5% 85 222 553 106 1,92 6073 99 1,79 6098
16 16 110* 12,5 31,2 788 106 13 6074 99 12 6099
16 16 165¢ 18,5 44,6 120 106 0,88 6075 99 0,82 6100
16 20 48* 35 124 356 84,8 2,38 6076 79 2,21 6101
16 20 73,5% 55 17,6 559 84,8 15 6077 79 139 6102
16 20 110* 85 255 84,5 84,8 0,99 6078 79 0,92 6103
16 20 165* 12,5 36 129 84,38 0,67 6079 79 0,62 6104
16 20 240 185 51,8 188 84,8 045 6080 79 042 6561
2 10 18 35 11,2 6,8 318 46,6 6105 295 433 6130
2 10 26,5 55 156 109 318 29,7 6106 295 27,6 6131
2 10 385 85 22 16,5 318 19,2 6107 295 17,9 6132
2 10 55 12,5 306 244 318 13 6108 295 12,2 6133
2 10 79,5% 18,5 434 36,1 318 8,381 6109 295 829 6134
2 125 22,5 35 1,7 10,8 254 239 6110 236 22,22 6135
2 12,5 33 55 16,4 16,6 254 15,2 6111 236 14,13 6136
2 12,5 495 8,5 235 26 254 9,81 6112 236 9,12 6137
2 12,5 71 12,5 33 38 254 6,69 6113 236 6,22 6138
2 12,5 105* 18,5 472 57,8 254 452 6114 236 42 6139
2 16 30 35 12,5 17,5 198 114 6115 184 106 6140
2 16 45 55 17,7 273 198 7,24 6116 184 6,73 6141
2 16 68* 85 25,5 42,5 198 4,69 6117 184 4,36 6142
2 16 og* 12,5 359 62,1 198 3,19 6118 184 2,97 6143
2 16 145* 18,5 514 93,6 198 2,16 6119 184 2 6144

*These springs can break laterally if they are not located in a bush oron a
shaft.
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel

EN 10270-1-SH EN 10270-3-1.4310
D¢ Dm Lo ny, Ly Sn Fn [4 Catno F, [4 Cat.no
2 20 4 3,5 136 274 159 583 6120 148 542 6145
2 20 62* 55 19,2 428 159 3,71 6121 148 345 6146
2 20 94* 85 276 66,4 159 239 6122 148 222 6147
2 20 135% 12,5 388 96,2 159 1,63 6123 148 1,52 6148
2 20 200¢ 18,5 55,6 144 159 1,10 6124 148 1,02 6149
2 25 58* 35 15 43 127 2,98 6125 118 2,77 6150
2 25 88,5* 55 214 67,1 127 19 6126 118 1,77 6151
2 25 135% 8,5 31 104 127 123 6127 118 1,14 6598
2 25 195% 12,5 4338 151 127 0,83 6128 118 0,77 6152
2 25 290* 18,5 63 227 127 0,57 6129 118 0,53 6153
25 125 22 35 14 8 468 583 6154 435 54,2 6179
25 12,5 32 55 195 12,5 468 372 6155 435 34,59 6180
25 12,5 47,5 85 278 19,7 468 24 6156 435 22,32 6181
25 12,5 67,5 12,5 38,7 2838 468 163 6157 435 15,16 6182
25 125 98* 185 551 429 468 Il 6158 435 10,23 6183
25 16 27,5 35 14,6 129 365 278 6159 339 25,85 6184
25 16 41 55 205 20,5 365 17,7 6160 339 16,46 6185
25 16 61 85 293 31,7 365 11,5 6161 339 10,69 6186
25 16 88* 125 41,1 46,9 365 7,78 6162 339 7,23 6187
25 16 130* 18,5 589 711 365 525 6163 339 4,88 6188
25 20 36 35 15,5 20,5 292 14,2 6164 271 132 6189
25 20 54 55 219 32,1 292 9,05 6165 271 841 6190
2,5 20 81,5% 8,5 315 50 292 5,85 6166 271 544 6191
25 20 120¢ 125 44,3 75,7 292 3,98 6167 271 37 6192
25 20 175* 18,5 63,6 1M 292 2,69 6168 271 2,5 6193
25 25 49 35 16,8 322 233 7,29 6169 217 6,78 6194
2,5 25 74,5% 55 24 50,5 233 4,64 6170 217 4,31 6195
25 25 115% 8,5 3438 80,2 233 3 6171 217 2,79 6196
25 25 165* 125 49,2 116 233 2,04 6172 217 1,89 6197
2,5 25 240* 18,5 70,8 169 233 1,38 6173 217 1,28 6198
25 32 71,5% 35 193 522 182 3,48 6174 169 3,23 6199
2,5 32 110 55 279 82,1 182 2,22 6175 169 2,06 6200
25 32 170* 85 40,7 129 182 143 6176 169 1,36 6201
2,5 32 245% 12,5 58,1 187 182 097 6177 169 09 6202
2,5 32 360* 18,5 839 276 182 0,66 6178 169 061 6203
32 16 275 35 178 9,7 721 74,3 6204 670 69,1 6740
32 16 40 55 249 15,1 721 474 6205 670 44,1 6741
32 16 59 85 354 236 721 30,7 6206 670 28,55 6742
32 16 83,5 125 49 345 721 20,8 6207 670 19,35 6743
32 16 120* 18,5 694 50,6 721 14,1 6208 670 13,11 6744
32 20 335 35 185 15 577 38,1 6209 537 3543 6745
32 20 49,5 55 259 236 577 24,2 6210 537 22,5 6746
32 20 74 85 37,1 369 577 15,7 6211 537 14,6 6747
32 20 105* 12,5 516 534 577 10,7 6212 537 9,95 6748
32 20 155% 18,5 732 81,8 577 7,21 6213 537 6,7 6749
32 25 425 35 19,1 234 461 194 6214 429 18,04 6750
32 25 63,5 55 26,3 372 461 124 6215 429 11,53 6751
32 25 94,5% 85 37,1 574 461 8,02 6216 429 7,45 6752
32 25 135¢ 12,5 51,6 834 461 545 6217 429 5,06 6753
32 25 200* 18,5 732 127 461 3,68 6218 429 342 6754
32 32 58,6 35 19,8 38,7 361 931 6219 336 8,65 6755
32 32 88,5% 55 274 61,1 361 592 6220 336 55 6756
32 32 135¢ 8,5 388 96,2 361 3,82 6221 336 3,55 6757
32 32 190* 12,5 54,1 136 361 2,61 6222 336 242 6758
32 32 280% 185 77 203 361 1,76 6223 336 1,64 6759

*These springs can break laterally if they are not located in a bush or on a
shaft.
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

Stainless steel

EN 10270-1-SH EN 10270-3-1.4310
D¢ Dm Lo n, Ly Sn Fn [ Catno F, [ Cat.no
32 40 82* 35 21,2 60,8 288 4,76 6224 268 443 6760
32 40 125% 55 29,7 953 288 3,03 6225 268 2,81 6761
32 40 190% 85 423 148 288 1,96 6226 268 1,82 6762
32 40 275¢ 12,5 59,2 216 288 133 6227 268 124 6763
32 40 405* 18,5 84,5 321 288 09 6228 268 0,84 6764
4 20 335 35 222 113 1069 93,1 6229 994 86,58 6765
4 20 49 55 31 18 1069 59,2 6230 994 55,06 6766
4 20 72 8,5 44,2 27,8 1069 383 6231 994 35,62 6767
4 20 105 12,5 61,7 433 1069 26,1 6232 994 2427 6768
4 20 150% 185 87,7 623 1069 17,6 6233 994 16,37 6769
4 25 41 35 229 18,1 852 47,7 6234 792 44,36 6770
4 25 60,5 55 32,2 283 852 303 6235 792 28,18 6771
4 25 89,5 8,5 46 435 852 19,6 6236 792 18,23 6772
4 25 130* 12,5 64,5 65,5 852 133 6237 792 12,37 6773
4 25 185% 18,5 92,1 929 852 9,02 6238 792 839 6774
4 32 53,5 35 24 29,5 666 228 6239 619 21,2 6775
4 32 79,5 55 333 46,2 666 144 6240 619 134 6776
4 32 120 85 472 728 666 9,35 6241 619 8,69 6777
4 32 170% 125 65,8 104 666 6,35 6242 619 59 6778
4 32 250% 18,5 936 156 666 430 6243 619 4 6779
4 40 71 35 252 458 533 11,7 6244 496 10,88 6780
4 40 105* 55 35,1 69,9 533 74 6245 496 6,88 6781
4 40 160* 85 50 110 533 4,79 6246 496 445 6782
4 40 235* 12,5 69,8 165 533 3,26 6247 496 3,03 6783
4 40 340% 18,5 99,6 240 533 22 6248 496 2,04 6784
4 50 99* 35 274 716 427 595 6249 397 553 6785
4 50 150* 55 386 11 427 3,79 6250 397 3,52 6786
4 50 230% 85 554 175 427 2,45 6251 397 2,28 6787
4 50 335 12,5 778 257 427 1,67 6252 397 1,55 6788
4 50 490¢ 18,5 1 379 427 1,13 6253 397 1,05 6789
5 25 41 35 27,6 134 1569 117 6254 1459 109 6790
5 25 60 55 385 21,5 1569 74 6255 1459 68,38 6791
5 25 87,5 85 549 326 1569 479 6256 1459 44,5 6792
5 25 125 12,5 76,7 483 1569 326 6257 1459 303 6793
5 25 180¢ 185 109 71 1569 22 6258 1459 20,5 6794
5 32 51 35 28,7 223 1226 554 6259 1140 515 6795
5 32 75 55 402 3438 1226 353 6260 1140 328 6796
5 32 110 85 57,5 52,5 1226 228 6261 1140 21,2 6797
5 32 160* 12,5 80,5 79,5 1226 155 6262 1140 144 6798
5 32 230¢ 18,5 115 115 1226 10,5 6263 1140 9,7 6799
5 40 64 35 296 344 981 283 6264 912 26,3 6800
5 40 95,5 55 41,1 54,4 981 18 6265 912 16,7 6801
5 40 140 85 584 81,6 981 11,7 6266 912 10,9 6802
5 40 205* 125 814 124 981 7,94 6267 912 74 6803
5 40 300* 18,5 116 184 981 536 6268 912 5 6804
5 50 85 35 309 54,1 785 14,5 6269 730 13,5 6805
5 50 130 55 432 86,8 785 9,25 6270 730 86 6806
5 50 195* 85 61,6 133 785 598 6271 730 5,56 6807
5 50 280% 12,5 86,1 194 785 4,07 6272 730 3,78 6808
5 50 410% 18,5 123 287 785 2,75 6273 730 2,56 6809
5 63 120* 35 323 87,7 623 727 6274 579 6,76 6810
5 63 180* 55 453 135 623 4,63 6275 579 43 6811
5 63 275* 85 64,8 210 623 2,99 6276 579 2,78 6812
5 63 395% 12,5 90,8 304 623 2,09 6277 579 1,94 6813
5 63 585* 185 130 455 623 137 6278 579 127 6814

*These springs can break laterally if they are not located in a bush or on
a shaft.
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COMPRESSION SPRINGS

Dimensions according to DIN 2098

EN 10270-1-SH EN 10270-1-SH
D¢ Dph Lo ny Fy Ly Sh [4 Cat. no. D¢ Dy Lo ny n Ly Sh [4 Cat. no.
63 32 50 35 23 35 15 140 6279 0 50 75 35 98 55 20 232 6329
6,3 32 75 55 23 49 26 89,1 6280 98 76 34 148 6330

6,3 32 155 125 23 97 58 392 6282 0 50 230 12,5
63 32 225¢ 185 23 137 88 26,5 6283 0 50 335¢ 185

6,3 40 60 35 1853 36 24 7,7 6284 10 63 96 35 4119 563 397 116 6334
6,3 40 90 55 1853 503 397 456 6285 10 63 135 55 4119 79 56 73,9 6335
6,3 40 135 85 1853 718 632 295 6286 10 63 200 85 4119 112 88 479 6652
1 11
1 11

98 152 78 65,1 6332

F
5
0 50 110 55 5
5
5
5198 217 118 439 6333

14 1 1
14 1 1
6,3 32 110 85 2314 69 41 57,7 6281 10 50 165 8,5 198 109 56 95,7 6331
14 1 1
14 1 1

6,3 40 195 125 1853 100 95 20,1 6287 0 63 285 125 4119 157 128 326 6336
6,3 40 280 185 1853 143 137 13,5 6288 0 63 410 185 4119 225 185 22 6337

6,3 50 80 35 1481 38 42 36,7 6289 10 80 115 35 3246 59 56 56,8 6338
6,3 50 115 55 1481 53 62 233 6290 10 80 175 55 3246 83 92 36,2 6339
6,3 50 175 85 1481 75 100 151 6291 10 80 255 85 3246 119 136 234 6340
6,3 50 250 125 1481 105 145 10,3 6292 10 80 370 125 3246 167 203 159 6341
6,3 50 365 185 1481 150 215 6,94 6293 10 80 540 185 3246 238 302 10,8 6342

6,3 63 105 35 1177 40 65 18,3 6294 10 100 150 35 2599 63 87 29 6343
6,3 63 155 55 1177 56 99 11,7 6295 10 100 230 55 2599 89 141 18,5 6344
6,3 63  235* 85 1177 805 155 7,55 6296 10 100 345 85 2599 128 217 12 6345
6,3 63 340 125 1177 113 227 513 6297 10 100 500 125 2599 180 320 8,14 6346
6,3 63 500 185 1177 161 339 347 6298 10 100 730¢ 185 2599 258 472 55 6961

6,3 80 145 35 932 42 103 8,95 6299 10 125 205 35 2079 67 138 14,9 6347
63 80  220* 55 932 595 161 57 6300 10 125 315 55 2079 95 220 9,48 6348
6,3 80  335¢ 85 932 855 250 3,69 6301 10 125 475¢ 85 2079 137 338 6,13 6349
63 80 490 125 932 120 370 2,51 6302 10 125 690 125 2079 193 497 4,17 6962
6,3 80 720 185 932 172 548 1,7 6303 10 125 1015 185 2079 277 738 2,82 6963
8 40 65 35 3530 44 21 183 6304

*These springs can break laterally if they are not located in a
40 90 55 3530 612 288 119 6305 bush or on a shaft.

40 135 85 3530 87 48 76,7 6306
40 190 125 3530 122 68 522 6307
40 275 185 3530 174 101 352 6308

50 75 35 2824 45 30 953 6309
50 110 55 2824 632 468 608 6310
50 160 85 2824 90 70 392 6311
50 230 125 2824 127 103 26,7 6312
50 335¢ 185 2824 181 154 18 6313

63 95 35 2236 47 48 47,7 6314
63 140 55 2236 66 74 303 6315
205 85 2236 935 112 196 6316
63 300* 125 2236 131 169 133 6317
63  435% 185 2236 187 248 9,02 6318

80 125 35 1765 49 76 232 6319

© 0 00 o o 0 0 0 o o © 0 o o 0 0 0 o o o 0 o o
[oN
@D

80 180 55 1765 69 111 14,8 6320
80  285* 85 1765 99 186 9,58 6321
80 410* 125 1765 139 271 6,51 6322
80 600° 185 1765 199 401 44 6323
100 170 35 1412 52 118 119 6324
100 260% 55 1412 73 187 7,58 6325
100 390* 85 1412 104 286 49 6326
100 570 125 1412 147 423 333 6327
100 835¢ 185 1412 210 625 2,26 6328

*These springs can break laterally if they are not located in a
bush or on a shaft.
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NG6J24VDC Rexroth NG 6J 24VDC 1,00 33.247 33.247 33.247
15002006 Ror,galv 6x1,0 mm St 37.4 1,00 496 496 496
15002008 Ror,galv 8x1,0 mm St 37.4 1,00 545 545 545
14110020 GE,galv 6-LR 1/8" 1,00 262 262 262
14110061 GE,galv 8-LR 1/8" 1,00 494 494 494
62338110 Hljéddeyfir,kopar 1/8" 1,00 252 252 252
73001308 Tregduloki 1/8" Fritt t.b. 1,00 5.769 5.769 5.769
70000180 TJAKKUR 30/16 X 180m/ pinnum 1,00 31.625 31.625 31.625

Oll verd eru stadgreidsluverd i islenskum krénum og an vsk. nema annad sé tekid fram.

Ef um sérpéntun er ad raeeda midast verd vid sélugengi gjaldmidla & tilbodsdegi skv. gengisskraningu Sedlabanka [slands og breystist i
samraemi skrad gengi & vidmidunardag. Vidmidunardagur er sa dagur pegar kaupanda er tilkynnt um ad hid selda sé tilbuid til afhendingar.

Verd einstakra véru eda eininga eru had pvi ad tilbodi sé tekid i heild sinni, en ekki einstaka pattum pess.

Ofangreint tilbod gildir i 15 daga fra dagsetningu.

Verd an VSK. Viréisaukaskat Samtala
72.690 17.446 90.136 ISK



NAUST MARINE EHF

SOLUTILBOD
Alfred Solutilbod nr. 0001859
Vidskiptanimer 1000000000
Dagsetning 30.04.2015
Soélumadur Haraldur
Kt. 620293-2299
Vérunr. Lysing Magn Ein.vero Afsl% Upphaed
OP-OPTCTT-3MH2 200°C to 1500°C (3MH2) 1 stk 95.980 20,00 76.784
Upphaed an vsk. 76.784
Vsk. upphaed 18.428
Samtals ISK med vsk. 95.212
Virdingarfylist, )
Afslattur 19.196
NAUST MARINE EHF ,
Sundurlidun vsk. uppheedar
Haraldur Ingi Hilmarsson
VSK 24.0% 76.784 18.428
0001859

Naust Marine ¢ hf Midhellu 4 « 221 Hafnarfirdi « Kt.620293-2299 « Vsk-nr.36840 * Simi 414 8080 « Fax 565 2150 ¢ Banki 0537-26-620293



otris

infrared thermometers

optris® CT 3M

Precise non-contact temperature measurement
of metal from 50°C to 1800°C

FEATURES

B Miniaturized Infrared Thermometer with
2.3 ym wave length range for measurements of
metals, of secondary metal processing, metal
oxides and ceramic materials

B Very small sensing head of 14 mm diameter and
28 mm length fits everywhere and is usable up to
85°C ambient temperature without cooling

B For measurements on metal surfaces with a very
low start temperature of 50°C

B Short wave length range of 2.3 ym to reduce error
of reasding with measurements on materials with

General Specifications

Environmental rating

Ambient temperature
Storage temperature

Relative humidity

Vibration (sensor)
Shock (sensor)

Weight

IP 65 (NEMA-4)
-20°C to 85°C (sensing head)
0°C to 85 (electronics)

-40 to 125°C (sensing head)
-40°C to 85°C (electronics)

10 - 95%, non-condensing
IEC 68-2-6: 3 G, 11-200 Hz,
any axis

IEC 68-2-27: 50 G, 11 ms,
any axis

40 g (sensing head)
420 g (electronics)

Electrical Specifications

Outputs/analog

Output/alarm
Optional

Outputs/digital (optional)

Output impedances

Inputs

Cable length
Current draw

Power Supply

0/4 - 20 mA, 0-5/10 V, thermo-
couple J, K, alarm

24 \V//50 mA (open collector)
relay: 2x 60V DC/42 VAC ; 0.4
A; optically isolated

USB, RS232, RS485, CAN,
Profibus DP, Ethernet

mA max. 500 Q (with 8-36 V DC)
mV min. 100 kQ load impedance
thermocouple 20 Q

programmable functional inputs

for external emissivity adjustment,
ambient temperature compensation,
trigger (reset of hold functions)

3m
max. 100 mA
8-36 VDC

unknown emissivity

Measurement Specifications

Temperature ranges™
(scalable via programming
keys or software)

Spectral ranges

Optical resolution
(90% energy)

System accuracy®
(at ambient temp. 23 £5°C)

Repeatability
(at ambient temp. 23 £5°C)

Temperature resolution

Exposure time* (90%
signal)

Emissivity/Gain
(adjustable via programming
keys or software)

Transmissivity/Gain
(adjustable via programming
keys or software)

Signal processing
(parameter adjustable via
programming keys or
software, respectively)

Software

T, >T

°
object sensing head + 25 C

? Specification valid at T, =

3 & =1, Response time 1s

50°C to 400°C (3ML)
100°C to 600°C (3MH)

150°C to 1000°C (3MH1)?
200°C to 1500°C (3MH2)?
250°C to 1800°C (3MH3)?

2.3 um

22:1 (3ML)

33:1 (3MH)

75:1 (3MH1-H3)

* (0.3% of reading + 2°C)
* (0.1% of reading + 1°C)

0.1K

1ms

0.100 - 1.100

0.100 - 1.100

peak hold, valley hold, average;
extended hold function with
threshold and hysteresis

optris Compact Connect

start of measurement range + 50°C

4 with dynamic adaptation at low signal levels

Innovative Infrared Technology




Optical Specifications

Optics CT 3ML SF, D:S = 22:1 Optics CT 3ML CF, D:S = 22:1 (far field 9:1)

R = =

5 7 g 18 27 kL 45 55 &4 73 (mm) S 65 8 55 5 92 14,5 18,7 249 30,1 35 4{mm)
Do 200 400 500 800 1000 1200 1400 1800 (mm) Do 40 80 110 150 200 250 300 350 400 (mm)
Optics CT 3MH SF, D:S = 33:1 Optics CT 3MH CF, D:S = 33:1 (far field 11:1)

s 7 7 12 8 24 0 % 42 48 (mm) S 65 54 42 34 89 114 159 204 248  20.3(mm)
200 400 600 800 1000 1200 1400 1600 (mm) oo 40 8 110 150 200 250 300 350 400(mm)
Optics CT 3MH1-H3 SF, D:S = 75:1 Optics CT 3MH1-H3 CF, D:S = 75:1 (far field 40:1)

=u — o=
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200 400 00 800 1000 1200 1400 1600 (mm) oo -] 110 150 200 50 300 350 400 (rm)

Electronics
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Accessories (examples)

CF-lens Air purge collar with Mounting { % e *§
(ACCTCFHT) integrated CF-lens bracket, fixed ‘}f‘)--""""]l T ‘ g
«SW 14 (ACCTAPLCFHT) (ACCTFB) g | B
|

s

&

CT3M-DS-E2014-01-A

Optris GmbH « Ferdinand-Buisson-Str. 14 « 13127 Berlin « Germany

Tel.: +49 30 500 197-0 + Fax: +49 30 500 197-10
Email: sales@optris.com ¢ Internet: www.optris.com C E
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Stress Analysis Report Eyra fyrir arm

Stress Analysis Report Eyra fyrir arm

d\ AUTODESK

Analyzed File:

Eyra fyrir arm.ipt

Autodesk Inventor Version:

2016 (Build 200138000, 138)

Creation Date:

11.5.2015, 03:37

Simulation Author:

Alfred Hafsteinsson

Summary:

2 Project Info (iProperties)

= Summary

= Project
Part Number |Eyra fyrir arm
Designer Alli
Cost 0 kr.

Date Created|27.4.2015

= Status

| Design Status | WorkInProgress|

= Physical

Material Steel, Mild

Density 7,85 g/cm~3

Mass 0,486194 kg

Area 19261,9 mm~2

Volume 61935,5 mm~3
x=-10,2738 mm

Center of Gravity |y=-31,5066 mm
Zz=4 mm

Note: Physical values could be different from Physical values used by FEA reported below.

a Simulation:1

General objective and settings:

Design Objective

Single Point

Simulation Type

Static Analysis

Last Modification Date

11.5.2015, 03:33

Detect and Eliminate Rigid Body Modes

No

Mesh settings:

Avg. Element Size (fraction of model diameter) 0,1

Min. Element Size (fraction of avg. size)

0,2

Grading Factor

1,5

Max. Turn Angle

60 deg

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20arm.%20Stress %20Analysis %20Report%208.5.2015.html
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5/11/2015 Stress Analysis Report Eyra fyrir arm
Create Curved Mesh Elements Yes |

= Material(s)

Name Steel, Mild
Mass Density 7,85 g/cm”3
General Yield Strength 207 MPa
Ultimate Tensile Strength|345 MPa
Young's Modulus 220 GPa
Stress Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s) |Eyra fyrir arm

= Operating conditions

= Bearing Load:1

Load Type |Bearing Load
Magnitude |35,000 N
Vector X 0,000 N
Vector Y |-35,000 N
Vector Z |0,000 N

E Selected Face(s)

=2 Fixed Constraint:1
|Constraint Type |Fixed Constraint|

B Selected Face(s)

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20arm.%20Stress %20Analysis %20R eport%208.5.2015.html
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5/11/2015

Stress Analysis Report Eyra fyrir arm

= Results

= Reaction Force and Moment on Constraints

Constraint Name

Reaction Force

Reaction Moment

Magnitude

Component (X,Y,Z)

Magnitude

Component (X,Y,Z)

ON ONm
Fixed Constraint:1 |35 N 35N 3,15004 Nm|{ON m
ON -3,15004 N m
= Result Summary
Name Minimum 'Maximum
Volume 61935,5 mm~3
Mass 0,486194 kg

Von Mises Stress

0,00873339 MPa

2,7357 MPa

Displacement

0 mm

0,00404387 mm

Safety Factor

15 ul

15 ul

= Figures

B Von Mises Stress

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20arm.%20Stress %20Analysis %20R eport%208.5.2015.html
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5/11/2015 Stress Analysis Report Eyra fyrir arm

E Displacement

E Safety Factor

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20arm.%20Stress %20Analysis %20R eport%208.5.2015.html
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5/11/2015 Stress Analysis Report Eyra fyrir arm
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5/11/2015 Stress Analysis Report Eyra fyrir tjakk

Stress Analysis Report Eyra fyrir tjakk

d\ AUTODESK

Analyzed File: Eyra fyrir tjakk.ipt

Autodesk Inventor Version: |2016 (Build 200138000, 138)
Creation Date: 11.5.2015, 03:30

Simulation Author: Alfred Hafsteinsson
Summary:

2 Project Info (iProperties)

= Summary

= Project

Part Number |Eyra fyrir tjakk
Designer Alli

Cost 0 kr.

Date Created|27.3.2015

= Status
| Design Status | WorkInProgress|

= Physical

Material Steel

Density 7,85 g/cm~3

Mass 0,100837 kg

Area 5481,34 mm~2

Volume 12845,4 mm~3
x=20 mm

Center of Gravity |y=27,56 mm
Z=-3 mm

Note: Physical values could be different from Physical values used by FEA reported below.

a Simulation:1

General objective and settings:

Design Objective Single Point
Simulation Type Static Analysis
Last Modification Date 11.5.2015, 03:24
Detect and Eliminate Rigid Body Modes |No

Mesh settings:

Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,2
Grading Factor 1,5
Max. Turn Angle 60 deg

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20tjakk.%20Stress %20Analysis %20Report%208.5.2015.html
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5/11/2015 Stress Analysis Report Eyra fyrir tjakk

Create Curved Mesh Elements Yes

= Material(s)

Name Steel
Mass Density 7,85 g/cm~3
General Yield Strength 207 MPa

Ultimate Tensile Strength|345 MPa
Young's Modulus 210 GPa
Stress Poisson's Ratio 0,3 ul

Shear Modulus 80,7692 GPa
Part Name(s) |Eyra fyrir tjakk

= Operating conditions

= Bearing Load:1

Load Type

Bearing Load

Magnitude

94,000 N

Vector X

94,000 N

Vector Y
Vector Z

0,000 N
0,000 N

E Selected Face(s)

= Fixed Constraint:1
|Constraint Type |Fixed Constraint|

E Selected Face(s)

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20tjakk.%20Stress %20Analysis % 20Report%208.5.2015.html
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5/11/2015 Stress Analysis Report Eyra fyrir tjakk

= Results

= Result Summary

Name Minimum  |Maximum
Volume 12845,4 mm~3
Mass 0,100837 kg
Von Mises Stress [0,0130025 MPa |4,01276 MPa
Displacement [0 mm 0,000772196 mm
Safety Factor 15 ul 15 ul

= Figures

E Von Mises Stress

E Displacement

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Eyra%20fyrir %20tjakk.%20Stress %20Analysis % 20Report%208.5.2015.html


file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Images/Eyra%20fyrir%20tjakk.%20Stress%20Analysis%20Report%208.5.2015/0/Result_0_1.png
file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Images/Eyra%20fyrir%20tjakk.%20Stress%20Analysis%20Report%208.5.2015/0/Constraint_0_0.png

5/11/2015 Stress Analysis Report Eyra fyrir tjakk

E Safety Factor

D:\RU 2014-2015\Lokaverkefni\RU-Lokaverkefni\Eyra fyrir fakk.ipt
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Stress Analysis Report

Stress Analysis Report

d\ AUTODESK

Analyzed File: Armur f. spdlu.ipt

Autodesk Inventor Version: |2016 (Build 200138000, 138)
Creation Date: 11.5.2015, 03:21

Simulation Author: Alfred Hafsteinsson
Summary:

2 Project Info (iProperties)

= Summary

= Project

Part Number |Armur f. spélu
Designer Alli

Cost 0 kr.

Date Created|5.5.2015

= Status
| Design Status | WorkInProgress|

= Physical

Material Steel, Mild

Density 7,85 g/cm~3

Mass 1,03502 kg

Area 40950 mm~2

Volume 131850 mm~3
x=124,084 mm

Center of Gravity |y=160,32 mm
Z=4 mm

Note: Physical values could be different from Physical values used by FEA reported below.

a Simulation:1

General objective and settings:

Design Objective

Single Point

Simulation Type

Static Analysis

Last Modification Date

11.5.2015, 03:19

Detect and Eliminate Rigid Body Modes

No

Mesh settings:

Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,2
Grading Factor 1,5
Max. Turn Angle 60 deg

file:///D:/RU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp% C 3%B3lu%20Stress %20Analysis %20Report%2011.5.2015.html
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5/11/2015 Stress Analysis Report
Create Curved Mesh Elements Yes |

= Material(s)

Name Steel, Mild
Mass Density 7,85 g/cm”3
General Yield Strength 207 MPa
Ultimate Tensile Strength|345 MPa
Young's Modulus 220 GPa
Stress Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s) | Armur f. spdlu

= Operating conditions

= Bearing Load:1

Load Type |Bearing Load
Magnitude 187,000 N
Vector X |187,000 N
Vector Y |0,000 N
Vector Z |0,000 N

E Selected Face(s)

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp%C 3%B3lu%20Stress % 20Analysis % 20Report%2011.5.2015.html
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5/11/2015 Stress Analysis Report

= Force:1

Load Type Force
Magnitude | 70,000 N
Vector X 0,000 N
Vector Y |-70,000 N
Vector Z |0,000 N

B Selected Face(s)

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp%C 3%B3lu%20Stress % 20Analysis % 20Report%2011.5.2015.html
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5/11/2015 Stress Analysis Report

= Gravity

Load Type |Gravity

Magnitude |9810,000 mm/s”2
Vector X |4946,415 mm/s”2
Vector Y |-8471,663 mm/s/2
Vector Z 0,000 mm/s~2

B Selected Face(s)

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp%C 3%B3lu%20Stress % 20Analysis % 20Report%2011.5.2015.html
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= Pin Constraint:1

Constraint Type

Pin Constraint

Fix Radial Direction Yes
Fix Axial Direction Yes
Fix Tangential Direction|No

E Selected Face(s)

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp%C 3%B3lu%20Stress % 20Analysis % 20Report%2011.5.2015.html
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5/11/2015 Stress Analysis Report

= Fixed Constraint:1
|Constraint Type |Fixed Constraint|

E Selected Face(s)
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5/11/2015 Stress Analysis Report

= Results
= Result Summary

Name Minimum  |Maximum
Volume 131850 mm~3
Mass 1,03502 kg
Von Mises Stress [0,0299745 MPa | 13,8338 MPa
Displacement [0 mm 0,0565057 mm
Safety Factor 14,9634 ul 15 ul

= Figures

E Von Mises Stress

file:///D:/IRU%202014-2015/Lokaverkefni/RU-Lokaverkefni/Armur%20f.%20sp%C 3%B3lu%20Stress % 20Analysis % 20Report%2011.5.2015.html 79
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5/11/2015 Stress Analysis Report

E Displacement
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B Safety Factor
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Simon,
Equipment list as follows:

a) One (1) 100kW 3kHz Pacer-T

b) Two (2) sets of water cooled leads
c) Four (4) triangular coils

d) One (1) Side mount water system
e) Coil Development

f) Equipment test

g) Drawings and manual

h) Start-Up

As a budgetary price, were looking at approximately $140,000.

As for the equipment dimensions, | have attached two different power supply drawings giving
detailed dimensions for each design.

Please review the above with the customer. Let us how to proceed?

Thanks and hope to hear from you soon.

Best Regards,

Michael C. Savopoulos
Applications Engineer Intern

Direct Line: (330) 372-8625
Main Office: (330) 372-8511

Email: msavopoulos@ajaxtocco.com

Ajax Tocco Magnethermic
1745 Overland Ave
Warren, Ohio 44483
ajaxtocco.com


tel:%28330%29%20372-8625
tel:%28330%29%20372-8511
mailto:msavopoulos@ajaxtocco.com
http://ajaxtocco.com/

It looks like 120TF10 is enough if your temperatures are not critical - but a 200TF10 would give us
some safety factor, this is desired as the simulations are approximate with the limited
information. Our concept is to heat a roughly a rectangular section, using a pancake type coil to
heat from above only. However the dimension of the power supply do not change whether 120 Or
200kw so | believe your footprint is too small, a 3D solid works model of the unit may help align...
but regrettably | doubt it.

In addition you will require Cooling for the inverter and coil, as detailed below

2 x 100 kW 200TF10 - Preferred
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2 x 60 kW 120TF10 - sufficient

Temperature at point 990 [mm]
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2 x 30 kW (60TF10) — Not suitable
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ITEM 1. RADYNE 200TFI10H DIGITAL POWER CONVERTER

Converter Technical Specification — 200tfi10 — digital (igbt)

Output Parameters

M.F Power — max.

M.F Voltage — max.
M.F Current — max.

Tank Capacity
Frequency Range

Q Range

Input Parameters

Voltage — nominal — 50/60Hz
Voltage — extreme

Current — max.

Power Factor

kVA Rating

Conversion Efficiency
Cooling Water Requirements
Flow — min. (@ 2.8 bar Drop)
Inlet Temperature — min/max.
Inlet Pressure (Drop) - min.
Inlet Pressure - max.

Heat Dissipated to Water

water quality specification
pH

Hardness

Chlorides — max.
Conductivity — max.

200 kW @ 380 Vac Input
221kW @ 420 Vac Input
250 kW @ 480 Vac Input
800 V rms

2471 A (6:1 tap selected)

5483 A (12:1 tap selected)
4532 kVAr fitted as std.

7—11 kHz (Should ideally be tuned for full power @
10kHz)

9-19 @ Max. output voltage from 420 Vac Input

380 — 480 Vac 3 Phase

360 — 510 Vac 3 Phase

336 A

0.95

221 kVA @ 380 Vac Input
244 kVA @ 420 Vac Input
2719 kVA @ 480 Vac Input
95 %

64 I.p.m (14 U.K g.p.m) (Not Including coil)
5°Ct0 40°C (41°F to 104°F)

2.8 bar (40 Ibs/sq.in.)

6.3 bar (90Ibs/sg.in.)

< 15 kW (Not Including coil losses)

7-85

150 — 300 p.p.m

100 p.p.m

500 uS/cm  (200uS/cm Continuous)

Mechanical Details (Converter Cubicle Size, see outline drawing for details)

Height

1500 mm (59")


http://sq.in/
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Width 1000 mm (39")
Depth 600 mm (24™)
Weight 600 kg (1323 Ibs)

You would also require water cooling and recirc system and EMC Filter , controls etc
Typical example shown

ITEM 2. WATER COOLING AND RECIRCULATION SYSTEM

This system consists of a dedicated cooling unit
for each Converter and coil set. The two units

For illustration only are based on the water/water heat exchange
principle and includes the necessary
circulating pump, reservoir, strainers and
control/stop valves. The units, incorporating a
plate type heat exchanger, will be located up to
5 metres from the induction heater.

Inlet and outlet unions will be provided for
connection of the primary raw cooling water
supplied by the buyer.

The water cooling manifolds with associated
pre-set feed valves within the heater can be
adjusted to give optimum water flow to the
power Converter, capacitors, electrical bus
and induction coil.

mono ethylene glycol anti-freeze additive may
be required when operating temperatures are
below 2°C. (This is a responsibility of the

buyer)
Converter, Capacitor, Bus & Coil Cooling (Secondary)
Quality Demineralised Water, PH 7.5 to 8.5 (Alkaline)
Conductivity 20pS minimum, 50uS maximum
Particle size 0.1 mm maximum
Undisolved Particle size 20 ppm Max

180 parts per million max liable to

Dissolved solids precipitation by heat

Quantity 320 + 140 I/min
Inlet Temperature 60 °C maximum
Outlet Pressure Max 4 Bar
Outlet Temperature 34 °C maximum
Temperature rise TBA°C

Total Dissipation 350 + 150 kW



Plant Cooling (Primary)

Quality Plant Water, (Not Seawater)
Quantity 840 + 360 I/min

Inlet Pressure Max 1 Bar

Inlet Temperature 28 °C maximum

Outlet Temperature 34 °C maximum

In regard to pricing, | would now define this as :-

200kw Power Supply
Water Cooling Unit
Busbar & Coil
Commissioning

Ex Works £ 68k

With the limitation on footprint please let me know if this is going anywhere — | will try to get a
visit organised to view the application if necessary

Regards

Wayne Hine
Director of Sales

Inductotherm Heating & Welding Ltd

Direct +44 (0)1256 337736

Cell: +44 (0) 7734076285

Email:  whine@inductothermhw.co.uk Web: www.inductothermhw.com
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Dear Mr. Alfred

Ein gleichseitiges Dreieck ist durch
eine Seitenlange vollsténdig
bestimmt (siehe Kongruenzsatz).

Gleichseitiges Dreieck

Formeln zum gleichseitigen Dreieck
Seitenldngen g = h = ¢

Winkel = ,3 == 600

Flacheninhalt | 4 =

Umfang U = 3.

4
a
Umkreisradius "y = ﬁa
3
V3

Inkreisradius 5+, — a=

By hc =500 ist die a =578 and the area = 144,500.00 mm?2,
The Volume is 2.89 dm3

Total Volum to heat 4 * 2.89 =11 dm3
Which give us 125 kW generator. The price 84,000,00 CHF

Regards

Nenad Tomljenovic
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