Pre-Defined Parameters: [Color Key. Puple Celr [Coll Calculator instructions:
Voltage: 390 Grey Celt User-defined value Goto hitos/h fiold
Max Current 860 Blue Cell Input from coil calculator Set inner radius to half your specified coil ID
Coil ID (mm): 10 Red Text Maximum value exceeded Set the coil length to specified value
“Snubber Rating (Watls) 5000 Green Cell, | Yellow Cell, | orRed Cell | Calculated value Set wire diameter with and without insulation"
“The pulse-power rating of the device that will dissipate the coil's energy Posive |  Neutral | Negative Input the number of turns calculated by this sheet
Set current to 1A

Notes: Set distance from center to Omm

1: Power the coll will consume when fully charged by the specified voltage source, it Is also how much heat the coil will generate when fully charged. Set permeability and Compac factor to 1

2: Energy stored within the coil when itis fully charged. It will need to dissipate this when discharging. Input resulting resistance, inductance, and field values into their respective blue boxes

3: Amount of power that a device will issipate when removing energy from the col. Many devices can handle dozens of times their rated power for a short period of time. “Not accounting for enamel thickness only has a marginal impact on accuracy

4: Strength of field the coil generates per amp of current flowing through it. Some coils generate generate weaker overall fields, but do it more eficiently.

5: How strong the field will be after it fully charged by the voltage source specified. To clear this sheet, highlight the blue and grey columns and press 'del’ on your keyboard.

6: How long the coil will take to build OR colapse %98.1 field strength

7: This value indicates the average inear rate that a coil will build/collapse ts field. In reality the coil's inital rate will be much higher, and will slow down asymptotically

8: This is an arbitrary value that multiplies the field constant by the field rate. It is only intended for comparing colls.

Note 1 Note 2. Note 3 Note 4: Note 5. Note 6: Note 7. Note 8:
Wire diameter: | Coil Length: |  Coil OD: | Coil Volume: Layers: TumsiLayer: | TotalTums: | Resistance: | Inductance: | Max Current | MaxPower: |Energy Stored: | SnubPower: | Field Constant: | MaxField: | Charge Time: | Field Rate Rating:
(Miimeter) | (Milimeter) | (Millimeter) | (Cubic Cent) # # # (Ohms) (Microhenry) | (Amperes) | (Kilowatts) (Joules) (Klowatts) | _(Militesla) (Tesla) s (Arbitrary)

068 50 50 9425 29 2 2163 922 448119 423 165 40 2.1 46,6437 197 19.44 101 4734
068 50 30 3142 15 74 1081 304 60322 1285 50.1 50 63 252611 325 7.95 408 10314
068 50 20 1.78 7 74 541 113 9518 3457 1348 57 169 13.0530 451 338 1337 17453
068 30 50 5655 29 7 1298 553 213267 705 275 53 34 39.3978 278 1542 180 7096
068 30 30 18.85 15 ) 649 182 30859 2138 834 7 104 22,8047 488 677 721 16431
068 30 20 7.07 7 ) 324 068 5092 5778 2253 85 282 122262 7.06 302 2341 28622 [<option 1
068 20 50 37.70 2 2 865 369 112811 1058 73 63 52 32,1722 340 1224 278 8946
068 20 30 1257 15 2 433 122 1738 3205 1250 89 156 197216 6.32 571 1106 21819
068 20 20 47t 7 29 216 045 3004 866.7 3380 113 423 11.0319 956 267 3581 39501 [<option 2
068 10 50 18.85 29 15 433 185 3499 2112 823 78 103 19.9381 421 7.58 556 11077
068 10 30 6.28 15 15 216 061 587.4 6436 2510 122 314 13.0865 842 3.88 2172 28426 [<option3
068 10 20 236 7 15 108 023 17 17333 676.0 168 845 7.8710 1364 199 6870 54076
102 50 50 9425 20 49 961 1.80 88426 2168 845 208 106 207781 450 1966 229 4760
102 50 30 31.42 10 49 481 059 11954 661.0 2578 261 322 11,2589 7.44 8.10 918 10339
102 50 20 1178 5 9 240 022 187.1 1797.2 7009 302 8756 58017 1043 345 3023 17540
102 30 50 5655 2 29 577 1.08 4215 3608 1407 274 176 175999 635 1560 407 7165
102 30 30 18.85 10 29 288 035 607 1104.8 4309 370 539 10.4709 .24 6.88 1634 16616
1.02 30 20 707 5 29 144 0413 1006 30000 11700 453 1463 54570 1637 310 5289 28861
1.02 20 50 37.70 20 20 384 072 22212 5424 2115 327 264 14.3946 7.81 1236 632 9095
102 20 30 1257 10 20 192 024 341.2 16596 6472 470 809 88179 1463 581 2520 22219
102 20 20 471 5 20 % 009 593 448238 1748.3 596 2185 49413 22.15 273 8124 40145
102 10 50 18.85 20 10 192 036 6869 10864 4237 405 530 8.9572 973 765 1271 11388
102 10 30 628 10 10 % 012 116 3305.1 1289.0 634 1614 58985 19.50 393 4958 20244
102 10 20 236 5 10 48 004 221 90698 35372 909 4422 3553 3223 206 15678 55712
129 50 50 9425 16 39 601 070 34595 5595 2182 542 273 13.0188 7.28 19.85 367 a7
129 50 30 31.42 8 39 300 023 464.1 17184 6700 685 838 7.0351 12.00 818 1478 10398
129 50 20 1178 4 39 150 008 731 4698.8 1832.5 807 2291 36309 17.06 352 4843 17584
129 30 50 56.55 16 23 361 042 1650.9 930.8 363.0 715 454 110520 1029 1576 653 7214
129 30 30 1885 8 23 180 014 237.1 2867.6 11184 975 1398 6.3801 1830 697 2624, 16739
129 30 20 7.07 4 23 %0 005 393 78000 30420 1196 3803 34214 2669 314 8488 29042
129 20 50 37.70 16 16 240 028 8674 1402.9 547.1 854 684 9.0515 1270 1248 1017 9209
129 20 30 1257 8 16 120 009 1333 42857 16714 1224 2089 55449 2376 586 4056 22489
129 20 20 a7t 4 16 60 003 232 18182 4609.1 1620 576.1 3.1062 3671 281 13054 40549
129 10 50 18.85 16 8 120 014 2683 28058 1004.2 1056 1368 56530 1586 7.72 2054 11613
129 10 30 628 8 8 60 005 453 8666.7 33800 1701 4225 37276 3231 4.03 8023 29906
129 10 20 236 4 8 30 002 86 220412 8947.1 2263 11184 22475 5156 202 25480 57267
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Wire diameter:
Tums:
Dimensions:
Volume:
Current:

Time constant:
Field

Wire diameter:
Dimensions:
Current:

Time constant:
Field

Coil Field vs Distance

Coil 1
0.68mm
433
10L X 50w
1885
2112
189
421

Coil Field vs Time

Coil 1
0.68mm
10L X 30W
64367
0.97ms
842

Coil2
068
649

301X 30W

1885
2138
169
488

Coil2
1.02mm
50L X 30W

2.08ms
7.44

Distance vs Field Strength (%)

100 =g

o1

© 10Lx50W @ 30Lx30W

Distance From Center (mm).

Field vs Time
‘tms Time Constant vs 2ms Time Constant

® Coil 1:10L x30W0.68mm (6434) @ Coil 2 50L x30W 1.02mm (6614)

7.3

Time: (ms)




PARAVETERS THEFO TWE RO oo G0 SULLETIRG RESULTS ]
CapACITOR PROPERTIES ncex Time: CopVotage: | Cop Charge: | CapEveray | 1GBTON: | 1asmtCure Curent | ndueance. | Time Constant | P Svergh | Force: | Acooeston | Speed | BuletPosiion | Nearst | il Velocy: | Kt Eneay: | Eneroy Spon | Efiency. | SensorPulse | Col Eneroy ‘
Votsge: | Capactarce: | Grwrge | Enwoy | (Numben | atsecons | isocone) | vt | (Couomon) | ercerige) | (rwerrase) | amps) | amon) | anpn) | hiconemy | wiisecone) | rcentage) | iewons) v Ottmaer (Motorecond)|_(uoues) | (ouks) | (Percntage) | (tseconcs) | _(souies)
v S04 0 Sesov | 1mrc U rTa | zmoa oA | smowm won oon ows | oooms o @omm | tmma | 000 T . ey
Cot PROPERTIES # oosms | omoms | awsov | tmc | oo | TRuE | swza | omen | 21sa | soow | ossms oen | 21ws | oooms | ssoomm | ssoomm | ciseme
Rosisance: |_indocance: | Time Corsant s owoms | omsms | waev | wmc 9% e | wr7a | asoa | e | sesows | ossms ien | sasws | oooms | ssoomm | esoomm
oe0 36 1 # owms | osoms | wzv | amc T TRUE wran | ewin | mia | smow | ossms 208 | w7ws | oooms | ssoomm | esoomm
[PROJECTILE PROPERTIES #a 020ms 085 ms 3834V 176C 2% TRUE 4468 4439 1057A 5630 4H 085ms. 39N 1m3zms | o0otms 6500mm | 6500mm Voltage & Current vs Time
Voss: | Saring Spast g P #s ozsms | osoms | sma2v | 1mc sas TRUE wsan | wsia | mausa | ssaow | ossms san | wows | ootms | sisanm | esoomm = Copectortotage = Coi Curent
s owms | ossms | aweav | imc o TUE | wssa | aura | imsa | sow | ossms stn | wesws | oozms | sesemm | ssoomm | | o
#r omms | 1ooms | werv | imc 0% TRUE | szen | wasa | wsa | soom | ossms asn | 102w | ooms | sessmm | esoomm
s osoms | 1osms | wmav | amc 0% TRUE | asa | anea | twea | soouwm | ossms 7an | anows | oosms | sssemm | esoomm
s ossms | 1toms | wsov | amc o TRUE woon | awsa | zesa | sow | ossms son | awioms | oosms | ssormm | esoomm || %0
o osoms | tisme | wrv | ame w7 TRUE woia | awsa | zmsa | smow | ossme aon | ozws | oooms | sissmm | esoomm
#n ossms | 1mm | awiv | imc s2an TRUE @isa | aswoa | amin | smow | ossms s2n | meows | oorms | sessmm | ssoomm | |
005 ms e osoms | 1zsms | awrav | issc suin TUE | awen | a2on | 2934 | sow | ossms orn | azowst | oooms | sesimm | esoomm
o ossms | 1soms | wsev | issc w7 TUE | sr2n | wson | ze2a | soom | ossms 1028 | msews | osoms | sesamm | esoomm
s oroms | 1ssms | wiev | isec w2 TRUE ason | assa | amen | sssown | ossms 106N | sosams | omms | euszom | esoomm | | w0
s orsms | tsoms | ssav | 1ssc w73 TRUE aven | een | aean | smow | ossme non | weems | owms | esoomm | ssoomm
16 omoms | tasms | assav | 1sac o1 TRUE wosa | awon | amon | smow | ossme nan | wmsws | orsms | etssmm | ssoomm
o ossms | 1soms | asiev | 1sec s e | awoa | aws2a | swan | swow | ossms nrn | smows | otwms | esrem | ssoomm || obom  zeoms  smms  emm  sooms
e osoms | 1ssms | weav | 1sac P TUE | sa1a | eren | aea | soom | ossms non | seowst | orwms | esssmm | ssoomm
#1 ossms | 1soms | sasv | 1ssc w2 RuE | wsia | aoran | s0sA | sesows | ossms 2zn | sseims | omms | sessmm | esoomm
#20 100ms 165ms 13V 157C 786% TRUE 4010A 034 33654 5630 4H 0gsms. 124N w04ms | o0zzms | ess2mm | 6500mm Projectile Force & Speed vs Distance
o tosme | woms | awev | issc 9% TRUE woon | swsa | awien | smowr | ossme zen | sssows | ozms | sisomm | esoomm — Foca ) = Spesd(M) — Pl (%)
vz voms | wsms | amav | sic 2% TRUE weoa | st | weon | smow | ossme i | amews | ozmms | eszmmm | ssoomm ||
o visms | wsoms | moav | s 5w TRUE amsa | swsa | sera | swow | ossms 2w | smows | oarms | szemm | esoomm
o 120ms | ssms | mesv | 1sec % TRUE asvon | s | ssoA | ssowr | osems w2n | aoaws | ozems | saremm | eesomm
w25 izsms | ems | wesv | asc w23 TRUE wosa | owaia | sssan | swowr | osems 15N | aswsms | odms | ertom | essomm || 75
I vom | eems | serv | arc 5% TRUE wson | wmea | ssan | swowr | osems 1san | wsoms | omms | sesemm | essomm
vz rasme | 20ims | susv | asc s TRUE swsa | wmza | asmon | smow | osems issn | astows | osems | sesenm | essomm || o
o oms | 20ems | a0av | e w2 TRUE wooa | wera | son | swow | osoms 1son | asawst | omms | sessmm | eisomm
2 rasms | amms | aoov | e o TRUE wisa | sseta | s7a | swowr | osoms 1son | assims | osoms | sesomm | sssomm
0 1soms | 2t6ms | smov | 1ssc 0% TRUE wooa | wsasa | s0on | sseowr | osems 15N | asaswst | osams | easrom | essomm | | 2
o assma | zatms | meav | s et TRUE sszan | st | saoeA | swowr | osems 156N | asasmst | ossms | ssssmm | essomm
I t6oms | 22ems | meav | 1mc s0% TRUE wrea | wosa | saan | swowr | osems ison | aszomst | oarms | sisomm | e4somm
s tesms | 2ams | miav | tuc 2% TRUE wisa | wsoa | asmra | swow | osems 1ssn | astoms | osoms | sisemm | sssomm o0 6200 mm 8000 mm 5800 mm 5800mm S400mm SZ00mm
v iroms | 2mms | zmav | ;e s TRUE mara | wnen | asmen | swow | osoms 1ssn | asswst | ostms | sessmm | eisomm
#as irsms | 2etms | zesv | e 2 TRUE auza | swoa | ssA | swowr | ossms 1san | ssoms | osems | sezomm | essomm
" teoms | 2eems | zmev | 12ec s TRUE wosa | owoa | sssen | swow | ossms 1san | aoms | osems | esssom | essomm
w tesme | 2sms | 7y | varc s TRUE @sia | wmea | ssaon | swowr | osems 153N | aswrms | osms | ssstom | essomm
#as 1soms | 2sems | zmov | 1azsc 0o TRUE swsa | wsa | sson | swowr | osems is2n | azzws | osoms | sizzem | e4somm
#an issms | 2eems | meav | zsc sns TRUE soia | owea | wesa | smow | oo7ms wan | susws | osms | eizsmm | soomm
a0 200ms | 2erms | me2v | 1zc an TRUE snra | swsa | swsa | smows | osrms 2w | smowst | ossms | seromm | ssoomm
a1 20sms | 2r2ms | mosv | a0 0% TRUE wioa | weoa | wson | smow | oerms wan | asrams | ossms | sarsmm | esoomm
2 zom | 2zms | merv | e ws TRUE wzon | wssa | szan | smow | oerms on | ssasws | oroms | sstomm | esoomm
ey 2isms | 2mme | 2ssov | 1wec w2 TRUE mesa | w11 | smen | smowt | oerms 168N | awsms | orams | seosmm | esoomm
o 220ms | 2mms | aeav | 1msc sov TRUE mi2a | ao7a | we7a | smow | ooms 167n | aesemst | o7sms | soomm | esoomm
#as 225ms | 2mms | asev | imc wr TRUE mooa | awen | amra | smow | ooms twsn | astows | o77ms | ssssmm | eioomm
#as 2a0ms | 2orms | a20v | e a5 TRUE msoa | oawen | smeA | smowr | oorms 1wan | aoms | osoms | sssomm | ssoomm
e 2ssms | soms | zwav | t0c e TRUE wian | omoon | sman | smow | oerms w2n | arzows | omms | eassom | escomm
e zioms | soms | zwev | e w23 TRUE mman | aora | smsza | smow | oerms 01N | srsms | ossms | essomm | esoomm
e 2e5ms | sizme | aisv | 1osc 813 TRUE maia | assa | smea | smow | oems 1ean | ssiomst | osms | ssamm | e3somm
50 2soms | amms | amsv | 1esc as0% TRUE wo0a | aien | swsa | smow | oorme wwin | smaws | oooms | sssomm | e3somm
1 2ssms | azmms | zeav | 1mc 0% TRUE mson | arsa | swon | swow | oorms won | sorws | omms | ssssmm | esomm
v 200ms | sarms | 2210v | 1o2c wo% TRUE 209a | aw3sa | swea | swow | oorms 7w | swoms | ossms | essrem | esomm
5 26sms | swms | 27ev | o 2o TRUE s0a | 2seon | sran | smowr | oerms 75N ims | osrms | evsiom | cssomm
st 20oms | swms | zusv | ossc 0% TRUE 290a | ssen | amsa | smowt | oerms wan | sozwst | tooms | esssom | e3somm
s 275ms | same | anov | owrc 0% TRUE uoza | asisa | amon | smow | oorme wan | aorsws | 1o2ms | sssemm | e3somm
5 2mms | aems | arrv | osc EI TRUE usaa | awsa | aesa | swow | oorms wwon | asismst | iosms | ssszem | e3somm
o 2esms | asems | aasv | osec 2 TRUE asa | awsa | aera | swow | oorms tw7n | assswst | vorms | sszmm | e3somm
s 2soms | ases | miav | osc Zan TRUE zen | awon | amin | swown | ossms swon | seoms | 1ioms | ersmm | ea00mm
5 205ms | sems | smeav | osic w53 TRUE zia | awsa | assa | ssown | ossms wan | sstms | 1nms | esizom | e300mm
50 soms | seems | wsiv | osc 573 TRUE zoaa | amea | zsion | ssow | osems 182N ams: | visms | e0smm | esoomm
o1 aosms | amms | v | ossc 210 TRUE zosa | a00n | ze2a | ssow | osems won | szowst | 1ems | szsemm | e300mm
e aoms | amem | weov | osrc 21 TRUE ma | wsen | amsa | smow | ossms 7w | susmst | 12oms | e2stem | e300mm
e aisms | amms | v | ossc za% TRUE 20sa | 218a | arion | swowr | ossms wen | soomst | 123ms | e2samm | e300mm
vos smms | smes | v | omc 263 TRUE 263a | owon | zran | ssowr | osems wzn | sovzms | 1zsms | eremm | ea00mm
o5 szsme | seims | woav | osmsc 293 TRUE 220a | 2won | zasn | smow | osoms s02n | sseams | 1zems | eaeomm | e2somm
o swoms | seems | v | ome 223 TRUE wosa | ansa | zoza | smowr | ocoms weon | ssomst | 1sims | s26tmm | e2somm
o assme | soems | msv | osc s TRUE woia | awia | aera | smow | osoms w7n | saams | 1sems | e2saem | e2somm
o asoms | aoems | wmrv | omc Tean TRUE w2on | aesa | asmza | smow | osoms wan | ssowst | 1sms | sesom | e2somm
e sasms | arams | twov | omo 192% TRUE wwesa | aoisa | ae7a | smowr | osoms wan | smsws | 1soms | e2srem | e2somm
#10 ssoms | stoms | wee2v | ozmc 186% TRUE wo6an | twon | ae2n | smow | osoms won | szms | vems | ezmom | esomm
o sssma | awms | sy | orsc won | Fase 00n Tan | 227a | svow | osems w07n | s2sws | vssms | e22omm | s2oomm
w2 aeoms | szms | sy | omc won | Fase 00n zaa | ze1a | sviow | osems weon | swams | va7me | e2iimm | e200mm
#n aesms | sarms | wesv | omc won | rase 0on woa | 2on | evow | ocms wan | szwst | 1soms | s20smm | G20omm
o aroms | smms | wesv | ormc won | ease 00a a7a w6oa | coowt | osems won | s | 1s2ms | s1semm | e200mm
w15 arsms | swms | sy | orsc won | Fase 00a 148 wia | coow | osems wn | amaws | issms | erssom | ezoomm
e seoms | sszms | sy | orsc wo% | Fase 00n 05A w67a | corow | oezms wsn | sasws | istms | erzemm | ezoomm
o sesme | sarms | sy | orsc won | Fase 00a 02a e | ermom | osams aon | suzms | 1soms | sreemm | e1somm
e asoms | ssms | wesv | omc won | Fase 00n o1a wiia | snom | osms 2w | sews | istms | ssomm | ersomm
s amsms | asms | wmsv | omc won | ease 00n 00a e | snom | osems nen | waows | 1ems | eisomm | srsomm
0 sooms | asems | wesv | omc won | ease 00a 00a moan | emom | osems 0N | awsws | uesms | sretom | ousomm
o0 sosms | aerms | sy | omsc won | Fase 00a 00A wosa | emom | oezms 00N | meams | eems | erzom | etsomm
I soms | amm | wsv | omc won | Fase 00a 00a w0n | sziow | os2ms 01N | zsoms | ierms | e1zmm | etoomm
I sisms | amme | sy | omc won | Fase 00a 00A @20a | eow | oszme oan | zmamst | tsoms | stumm | sioomm
o szoms | asms | wesv | omc won | rase 0on 0on esan | o | osms aon | aerws | 17oms | stoimm | etoomm
#os szsms | amms | wesv | omc won | ease 00a 00a 7oA | eow | osms ron | zarwst | i7ims | sossmm | stoomm
oo saoms | asmms | wesv | omc won | ease 00a 00a 7220 | o | ocms 12n | zosms | 17ams | sosemm | otoomm
o swsms | aoms | wsv | omc won | Fase 00n 00a sa | eowm | oszms arn | wasws | wsms | sorrem | eroomm
e ssoms | sozme | wssv | omsc wo% | Fase 00a 00a 1A | ewsw | osms N | torams | 17sms | sosemm | e0somm
oo sssms | sorms | wesv | omsc won | Fase 00n 00n s2a | ensw | osme azn | werews | 17oms | sosomm | eosomm
0 ssoms | siems | wesv | omc won | rase 0on 00a si7a | emsw | osms stn | weowst | 177ms | sossmm | aosomm
s sssms | sms | wesv | omc won | ease 00a 00a aoa | ews | osems san | wasws | wz7ms | sosomm | oosomm
I sooms | szmms | wsv | omc won | ease 00a 00a w7a | ewsun | oems son | wiaws | isms | eostem | eosomm
I sesms | sam | sy | omc won | Fase 00a 00a w24 comt | os2ms son | wows | 1zems | sozzem | eocomm
o sroms | szme | wssv | omc won | Fase 00a 00a s0a | ewow | oczme asn | wuws | rsoms | sorzem | eooomm
#os arsms | sams | wesv | omc won | Fase 0on 00n woa | ewow | oczme ainv | sws | 1soms | soosem | evoomm
#90 smoms | sams | wesv | omc won | ease 00n 00a s13a | ewow | ocms sen | moows | sims | sssemm | eo0omm
v sssms | sams | wssv | omc wo% | Fase 00a 00a moa | eoow | ocms asn | wzomst | stms | sssamm | eooomm
oo sooms | sszms | wssv | omc won | Fase 00n 00a 25a | ewoun | ocms sen | ssms | tems | sarsmm | eooomm
#99 sosms | ssme | sy | omsc won | Fase 00a 00a 2an | essun | oezms san | eszws | sms | sssemm | sesomm
#100 swms | sems | v | ormc won | Fase 00a 00A 2an | essw | oszme son | eems | sms | sssemm | sasomm
101 sosms | serms | wesv | ormc won | Fase 0on 0on 2oa | esw | osms 2en | mows | isms | ssomm | ssomm
#102 swoms | smms | wesv | omc won | ease 00n 00a twoa | smswt | osems 268 | mrws | issms | sssmm | ssomm
#100 sisms | szms | sy | orsc won | ease 00a 00a an | emewt | osems 28| sezws | esms | szmm | sesomm
#10s swom | sems | sy | orsc wo% | Fase 00n 00a 6oa | emows | oeems 2an | ssoms | ssms | seromm | se00mm
w105 szsme | sems | wsv | orsc won | Fase 00a 00a ura | emow | osms 228 | ssiws | ssms | ssiomm | se00mm
#100 saom | sems | tesv | omc won | Fase 00n 00a woa | omow | osms 208 | ssows | issms | ssoomm | so00mm
#1or sasms | soms | wesv | omc won | rase 00n 00a 2sa | omow | osms v | saws | tesme | soiem | so00mm
#100 sioms | eoems | sy | ormc won | ease 00a 00a nsa | omowt | osems v | astws | sems | sestom | seoomm
#109 susms | eorms | sy | orsc won | ease 00a 00a 10sA | cmewi | osems v | ssrws | sems | serzom | sesomm
#10 ssoms | euzms | sy | orsc won | Fase 00a 00a ora | esm | oeems 15N | wasws | sems | seesmm | sesomm
#n sssme | ewms | iwsv | ormc won | ease 00a 00a oA | s | oeems 1an | worws | soms | sessmm | sesomm
12 seoms | eams | twesv | omc won | Fase 0on 00n a2a | cmsw | osms v | wsws | teems | ssstem | sssomm
1 sesms | eams | wesv | omc won | ease 00n 00a 75A | omsw | osems izn | wwams | sems | samm | sasomm
wits soms | swms | twsv | omc wo% | ease 00a 00a oA | msom | osems izn | wrws | ems | sezsom | ssoomm
w115 ssms | ewms | sy | orsc won | Fase 00n 00a 6aa | msom | oezms win | sows | erms | seismm | saoomm
16 seoms | ee2ms | sy | orsc won | Fase 00a 00a son | maom | oeems 1on | asws | sms | seosmm | seoomm
i sesms | eams | tmsv | ormc wo% | Fase 00n 00a sen | maom | oeams oon | w2ws | sms | srormm | soomm
#1n ssoms | esms | wesv | omc won | rase 0on 00a son | maom | osems oen | atws | sms | srorem | saoomm
110 sesms | esrms | wesv | omc won | Fase 00a 00a asa | meom | osems oen | 22wst | ssms | sr7emm | saoomm
#10 sooms | esms | wesv | omc won | Fase 00a 00a s2a | et | osems oen | 2aws | sems | ssemm | srsomm
) sosms | eerms | sy | omsc wo% | Fase 00n 00a son | mzew | osms orn | 2iws | sems | szsomm | srsomm
2 soms | emme | wssv | omc won | Fase 00a 00a aea | 7msw | osms oen | wsws | sems | saomm | stsomm
sz isms | emms | wsv | omc won | Fase 00n 00a asa | 7msw | osms oen | voms | isems | siomm | ssomm
1z oaoms | emms | wesv | omc won | ease 00n 00a a0a | 7msw | osms osn | wmows | ssms | srsiem | srsomm
s ozsms | ewms | wesv | omc won | ease 00a 00a 28n | miow | osems osn | wsaws | ssms | srzrem | stoomm
i owoms | emms | wsv | omc won | rase 00a 00a 26a | meow | osems osn | wiws | sems | smizom | stoomm
wr swms | eorms | wsv | omc wo% | Fase 00a 00a 23a | mwom | osms oan | nows | sems | srozem | stoomm
s saoms | 7ozme | wssv | omc won | Fase 00a 00A 22a | wom | osms oan | mows | sems | sessmm | sroomm
sz isms | 7orms | wesv | omc won | rase 00n 00a 20a | miow | osms oan | rows | ssms | sessmm | soomm
#120 osoms | 7ims | wesv | omc won | ease 00n 00a 18| mesom | osms oan | tesws | ssms | seremm | sesomm
s ossms | 7ims | wssv | omc wo% | Fase 00A 00a 17| resom | osems osn somws | 1esms | seesmm | sesomm
s sooms | 7zms | wsv | omc wo% | Fase 00n 00A 1A | moom | osems oan oims | 1eoms | sessmm | sosomm
i sesms | 7arms | wssv | omsc wo% | Fase 00a 00a 14| mesom | osems 0an saws | 1ems | sesemm | sosomm
™ eoms | 7ams | wsv | omc won | ease 00n 00a 13a | moom | osems aan Timws | tesms | sedemm | sesomm
#ras ersms | 7wm | wmsv | omc won | rase 0on oon 120 | msow | osms ozn Tims | tssms | sezrem | sesomm
#1 omoms | 7ams | wsv | omc won | ease 00n 00a 1A | msom | oems ozn roms | tesms | saem | ssoomm
w1 ossms | zarms | wesv | omc won | Fase 00a 00A 1A | msom | osems ozn oams | 1eoms | sooemm | ssoomm
w1 sooms | 7szms | wssv | omsc wo% | Fase 00n 00A 0sA | 7esow | oeems ozn sows | 1eoms | sssemm | sooomm
#ix sosms | 7srme | wssv | omsc won | Fase 00a 00a 0sA | 7esom | oeems ozn saws | 1eoms | sseomm | so00mm
10 rooms | 7eems | wesv | omc won | rase 00n 00n osa | 7esow | osems azn somws | tesms | ssamm | ssoomm
e rosms | 7erms | wesv | omc won | ease 00n 00a o7a | swsw | osems ozn soms | 1sms | ssromm | sssomm
sz zoms | rrems | sy | ormc won | ease 00a 00a ora | swswr | osems ozn asws | tems | sseomm | sssomm
b visms | rzes | sy | orsc won | Fase 00n 00a o06a | sesm | oezms 01N siws | teoms | sssiam | sssomm
s 1om | ems | sy | orsc won | Fase 00a 00a 06a | sesw | oeems oin sews | tesms | sseemm | sssomm
s 125ms | 7ems | wwsv | orc won | Fase 00a 00A 0sA | e | oeams ain asws | tesms | ssazem | sssomm
i raoms | reems | wesv | omc won | rase 0on 00n o0sa | saom | osoms ain aams | tssms | sszaem | ssoomm
#r rasms | rems | wesv | ormc won | ease 00a 00a 0sn | saom | osems oin aims | tesms | sstomm | ssoomm
#a roms | sozms | sy | orsc won | ease 00a 00A 0sa | ssom | osems oin zows | tesms | ssosmm | ssoomm
i rasms | sorms | sy | ossc wo% | Fase 00n 00a 0sa | ssom | oezms oin zows | 1eoms | sessmm | ssoomm
150 rs0ms | sums | wesv | orsc wo% | Fase 00a 00a 03a | eaom | oeems oin zaws | 1eoms | seesmm | ssoomm
st rssms | awms | sy | o won | Fase 00n 00n 03a | saom | osms ain 22ms | tesms | sersmm | ssoomm
iz reoms | ezms | wesv | omc won | rase 0on 00n 03a | ssasw | osems oin 22ms | tssms | sesemm | sisomm
#is Tesms | sams | sy | ormc won | ease 00a 00a o0sa | ssaswt | osems ain zoms | tesms | sesemm | sisomm
15 1oms | swms | sy | orsc won | ease 00a 00A o02a | eseswt | oezms oin tems | tesms | ssamm | sasomm
wiss 17sms | swms | wsv | orsc won | Fase 00a 00a o02a | esesm | oeems 0N 1ms | veems | sssemm | sesomm
s Teoms | seams | sy | orsc won | Fase 00a 00a 02a | essw | osems ain 1sws | reams | se2smm | sesomm
7 rasms | saerms | wesv | omc won | Fase 00n 00a o02a | esom | osems ain tswe | teams | stismm | scomm
1 7soms | esms | wesv | omc won | ease 00n 00a o02a | wsom | osems aon tams | vesms | stoemm | secomm
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10 sssms | sorms | wesv | omc won | ease 00n 00a 0ia | szow | osems aon ooms | tssms | saosem | sacomm
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PARAMETERS TIVE INFO CAP INFO COILINFO BULLET INFO RESULTS
|CAPACITOR PROPERTIES Index: Time: Cap Voltage: | Cap Energy: | IGBT ON: Current Inductance: | Field Strength Force: Speed: | Bullet Position: | Final Velocily: | Kinetic Energy: | Energy Spent: | _Efficiency: | Sensor Pulse: | Coil Energy:
Voltage: | Capacitance: | Charge: |  Energy: (Number) | (Milisecond) (Volts) (Percentage) | (TruefFalse) (Amps) (Microhenry) | (Percentage) | (Newtons) (Milimeter) (Joules) (Joules) (Percentage) | (Miliseconds) |  (Joules)
390V | 4500pF | 179C | 3491 #0 0.00ms 3000V 100.0% TRUE 00A 536.0 uH 00% 00N 27.98 mis 81.00 mm 3240 mis 9030 21004 109% | 154ms | 1004
COIL PROPERTIES #1 0,05 ms 3900V 100.0% TRUE 229A 536.0 pH 51% 00N 2798 mis 7960mm | (ad2mis) | (+2304) (60.17%)
Resistance: | _Inductance: | Time Constant: | #2 0.10ms 3808V 999% TRUE 525A 5360 uH 16% 00N 2798 mis 7820 mm
0850 | sy | o0ezms | #3 0.15ms 3802V 996% TRUE 828A 536.0 pH 183% 00N 27.98mis | 7680mm .
PROJECTILE PROPERTIES #a 020ms 3883V 2.1% TRUE 111.8A 536.0 uH 27% 00N 27.98 mis 75.40 mm Voltage & Current vs Time
Vass: | Saring Spoe [tring Posiion] s o2sme | w7V 5% TRUE 10 | seou | %06% 0on rsems | 7401 mm = Copacioroage = CollCumant
120 | zzsems | eroomm | #o osoms | awssv 7% TRUE a0 | seou | 2% oon zosms | 7261mm | | o
SEMICONDUGTOR PROPERTIES #7 035 ms 3838V 96.8% TRUE 186.9A 536.0 uH 412% 00N 2798mis | 71.21mm
OnTime: | OfiTime: | MaxCurrent | #8 040ms 3817V 938% TRUE 2080A 536.0 pH 459% 00N 2798mis | 6981 mm
ooms | 22ms | | #9 0.45ms 3795V %4.7% TRUE 227.2A 536.0 pH 50.1% 00N 27.98 mis 6841 mm 300
SIMULATION PROPERTIES #10 050ms 3770V 93.4% TRUE 2447A 536.0 uH 539% 00N 2798mis | 67.01mm
Time Increment: | | | #1 055ms 3743V 92.1% TRUE 2605A 536.0 yH 575% 00N 27.98 mis 65.61 mm 200
005ms | | | #12 060 ms 3715V 907 % TRUE 2749A 536.0 uH 606 % 00N 27.98 mis 64.21 mm
#13 0565 ms 3685V 893% TRUE 2679A 536.0 pH 635% 00N 2798mis | 6281 mm
#14 070ms 3653V 878% TRUE 2006A 536.0 uH 66.1% 00N 27.98 mis 61.41 mm 100
s 075 ms 3621V 82% TRUE 31044 536.0 pH 68.4% 00N 2798mis | 60.02mm
#16 080ms 3587V 846% TRUE 3195A 536.0 pH 705% 00N 2798mis | s8.62mm 0
#17 085 ms 3552V 830% TRUE 327.8A 536.0 uH 723% 02N 2798mis | 5722mm 000ms 200ms 400ms 600ms 800ms
#18 090ms 317V 813% TRUE 3352A 537.0pH 739% 02N 2798mis | s582mm
#19 095 ms 3480V 796% TRUE 3416A 5375 pH 753% 02N 2798mis | s442mm Projectile Force & Speed vs Distance
#20 100 ms 3443V 79% TRUE 3472A 538.0 H 766% 03N 2798mis | 53.02mm
#21 105ms 3405V 762% TRUE 3520A 539.0 uH 6% 04N 27.98 mis 51.62mm = Forca (N} = Speed (MS) = Field (%)
#22 1.10ms 3367V 745% TRUE 356.0A 540.0 pH 785% 06N 27.98 mis 50.22 mm 200
#2 115ms 3328V 728% TRUE 3504A 540.0 pH 793% 07N 2799mis | 4882mm ‘
#24 1.20ms 3289V 1% TRUE 3622A 540.5 pH 79.9% 10N 27.99 mis 47.42mm 150
#26 130ms 210V 67.7% TRUE 3660A 5435 pH 807% 22N 2799mis | 4462mm 100
#28 140ms 3130V 644% TRUE 3678A 5480 pH 81.1% 47N 2801ms | 4181 mm 50 I
#29 145ms 3090V 628% TRUE 368.1A 555.0 pH 812% 79N 2802mis | 40.40mm 7
#30 150 ms 3050V 61.1% TRUE 368.0A 565.0 uH 811% 128N 28.05mis 38.99 mm o
#31 155ms 3009V 595% TRUE 3675A 583.0 uH 810% 198N 2808mis | 37.57mm
#32 160 ms 2069V 56.0% TRUE 3668A 609.0 pH 809% 288N 2814ms | 36.14mm B 000 B000mm 0000 mm 16000 mm 20000
#33 165ms 2029V 56.4% TRUE 3658A 645.0 pH 807% 304N 2823ms | 3469mm
# 170ms 289.0V 549% TRUE 3646A 689.0 pH 80.4% 512N 834ms | 3322mm
#3s 175ms 2850V 534% TRUE 3633A 7455 pH 80.1% 628N 2649ms | 3173mm
#36 180 ms 2810V 519% TRUE 361.9A 806.0 pH 798% 745N 2867ms | 3021mm
#a7 185 ms 2771V 505% TRUE 360.4A 8795 uH 795% 868N 2889mis | 2867mm
#38 190 ms 2732V 491% TRUE 3589A 9600 pH 791% 988N 2914ms | 27.10mm
#39 195ms 2693V 77% TRUE 357.3A 10435 pH 788% 1094N 2043mis | 2550mm
#40 200ms 2654V 463% TRUE 3558A 1138.0 4H 785% 1204N 2075mis | 2387mm
#a1 205 ms 2615V 450% TRUE 3543A 1266.0 uH 81% 1329N 3010ms | 2220mm
#a2 210ms 2576V 436% TRUE 3528A 13755 uH 8% 411N 3048ms | 2051 mm
#a3 215ms 2538V 23% TRUE 3514A 1486.0 uH 5% 1476N 3089 mis 18.78 mm
#as 220ms 2500V 1% TRUE 3500A 1626.0 uH 2% 1525N 3132mis 17.02 mm
#as 225ms 2461V 398% FALSE 3486A 1773.0 uH 769% 1503N 3177 mis 15.23 mm
#46 230ms 2061V 398% FALSE 3205A 1870.5 uH 726% 1388N 3220 mis 1342 mm
#at 235ms 2461V 398% FALSE 3063A 1978.5 uH 675% 175N 3261 mis 1.61 mm
#as 240ms 2461V 398% FALSE 2829A 20400 pH 624% %8N 3295 mis 981 mm
#49 245ms 261V 398% FALSE 2607 A 21200 pH 575% 699N 3323 mis 802mm
#50 250ms 261V 398% FALSE 2399A 21700 pH 529% 513N 33.43mis 6.26mm
#51 255ms 2461V 398% FALSE 2207A 22200 uH 487% 318N 3356 mis 451 mm
#s2 260ms 2061V 398% FALSE 2030A 2240.0 yH 448% 194N 3367 mis 279mm
#s3 265ms 2061V 308% FALSE 186.7 A 2260.0 H 412% 60N 3373 mis 108 mm
#s4 270ms 2461V 398% FALSE 17187 2265.0 yH 379% 28N 3375 mis 0.62mm
#ss 275ms 2461V 398% FALSE 158.0A 22450 yH 348% 425N 3374 mis 230 mm
#s6 280ms 2061V 398% FALSE 145.3A 22300 pH 20% 184N 3370 mis 397 mm
#57 285ms 2461V 398% FALSE 1336A 2195.0 yH 205% 240N 3365 mis -5.63mm
#58 290ms 2461V 398% FALSE 12297 21400 pH 271% 307N 3358 mis 728 mm
#59 295ms 261V 398% FALSE 130A 20800 pH 29% 347N 3349 mis 891 mm
#60 300ms 261V 398% FALSE 1040A 20150 pH 229% B7AN 3339mis | -1053mm
#61 305 ms 261V 398% FALSE 956A 1967.0 uH 211% 379N 3328mis | -1245mm
#62 310ms 2061V 398% FALSE 88.0A 1838.0 uH 194% 376N 3BA7ms | -1376mm
#e3 315 ms 2461V 398% FALSE 809A 1737.0 uH 178% 351N 3306ms | -1536mm
#es 320ms 2461V 398% FALSE 744A 1626.0 uH 164% 324N 3296 ms | -1697mm
#es 325ms 2461V 398% FALSE 68.4A 1520.0 uH 15.1% 294N 287mis | -1857mm
#es 330ms 261V 398% FALSE 629A 1414.0 H 139% 257N 3278mis | -2047mm
#67 335ms 2461V 398% FALSE 579A 1266.0 uH 128% 217N R271ms | -2177mm
#68 340ms 2461V 398% FALSE 532A 171544 "7% 85N 3264ms | 23.37mm
#69 345ms 261V 398% FALSE 490A 1074.0 uH 108% 455N 3259mis | -2498mm
#70 350ms 261V 398% FALSE 450A 986.5 pH 99% 129N 3254mis | -2658mm
#71 355ms 261V 398% FALSE 41.4A 906.0 H 91% 105N 3251ms | -2819mm
#72 360ms 2061V 398% FALSE 38.1A 806.0 pH 84% 78N 3248mis | -2080 mm
#73 365ms 2461V 398% FALSE 350A 745.5pH 7% SN 3245ms | -3142mm
#74 370ms 2461V 398% FALSE 3224 689.0 pH 7% 45N R244mis | -3303mm
#7s 375ms 2061V 398% FALSE 206A 645.0 pH 65% 32N R242mis | -3464mm
#76 380ms 2061V 398% FALSE 273A 599.5 pH 60% 419N R4tmis | -3626mm
w7 385 ms 2461V 398% FALSE 251A 576.0 pH 55% 2N R41mis | -37.88mm
#78 390ms 2461V 398% FALSE 23.1A 5615 pH 51% 07N 3240mis | -39.50 mm
#79 395ms 261V 398% FALSE 212A 5520 pH a7% 04N 3240mis | -4112mm
#80 4.00ms 261V 398% FALSE 195A 547.0 pH 43% 02N 3240mis | -4274mm
#81 405 ms 261V 398% FALSE 17.9A 5435 H 40% 01N 3240mis | -44.36mm
#82 4.10ms 2461V 398% FALSE 16.5A 542.0 pH 36% 01N 3240mis | -4598mm
#83 4.15ms 2461V 398% FALSE 15.2A 540.5 pH 33% 00N 3240mis | -47.60mm
#ea 420ms 2461V 398% FALSE 14.0A 5400 pH 31% 00N 3240ms | -4922mm
#as 425ms 2061V 398% FALSE 128A 530.0 pH 28% 00N 3240ms | -5084mm
#8e 430ms 2461V 398% FALSE 18A 538.5H 26% 00N 240mis | -5246mm
wer 435ms 2061V 398% FALSE 109A 538.0 pH 24% 00N 240mis | -5408mm
#88 4.40ms 2461V 398% FALSE 100A 537.0pH 22% 00N 3240mis | -5570mm
#89 445ms 2461V 398% FALSE 92A 536.0 pH 20% 00N 3240ms | 57.32mm
#90 450ms 261V 398% FALSE 85A 536.0 H 19% 00N 3240mis | -5894mm
#91 455ms 261V 398% FALSE 78A 536.0 H 17% 00N 3240mis | -60.56mm
#92 460ms 2461V 398% FALSE 71A 536.0 pH 16% 00N 3240ms | -6218mm
#93 465ms 2461V 398% FALSE 66A 536.0 pH 14% 00N 3240ms | 6380 mm
#od 470ms 2461V 398% FALSE 60A 536.0 pH 13% 00N 240mis | -6542mm
#os 475ms 2061V 398% FALSE 56A 536.0 pH 12% 00N 3240ms | -67.04mm
#o6 480ms 2061V 398% FALSE 51A 536.0 pH 1% 00N 3240mis | -68.66mm
wor 485ms 2461V 398% FALSE 47A 536.0 pH 10% 00N R240mis | -7028mm
#98 4.90ms 2461V 398% FALSE 43A 5360 pH 10% 00N 3240ms | 71.00mm
#99 495ms 2461V 398% FALSE 40A 536.0 pH 09% 00N 3240ms | 7352mm
#100 500ms 261V 398% FALSE 37A 536.0 H 08% 00N 3240mis | 7514mm
#101 505ms 261V 398% FALSE 34A 536.0 H 07% 00N 3240mis | 7676mm
#102 510ms 2461V 398% FALSE 31A 536.0 pH 07% 00N 3240ms | -7838mm
#103 5.15ms 2461V 308% FALSE 28A 536.0 pH 06% 00N 3240mis | -80.00 mm
#104 520ms 2461V 398% FALSE 26A 536.0 pH 06% 00N 3240ms | -B1.62mm
#105 525ms 2061V 398% FALSE 24A 536.0 pH 05% 00N 240ms | -8324mm
#1086 530ms 2061V 398% FALSE 224 536.0 pH 05% 00N 3240mis | -8486mm
#107 535ms 261V 398% FALSE 20A 536.0 pH 04% 00N R240mis | -8648mm
#108 5.40ms 2461V 398% FALSE 19A 5360 pH 04% 00N 3240mis | -8810mm
#109 545ms 2461V 398% FALSE 17A 536.0 pH 04% 00N 3240ms | -89.72mm
#110 550ms 261V 398% FALSE 16A 536.0 H 03% 00N 3240mis | -91.34mm
#111 555ms 261V 398% FALSE 15A 536.0 uH 03% 00N 3240mis | -9296mm
#112 560ms 2061V 398% FALSE 13A 536.0 pH 03% 00N 3240mis | -9458mm
#113 565ms 2461V 398% FALSE 12A 536.0 pH 03% 00N 3240mis | -9620mm
#1a 570ms 2461V 398% FALSE 11A 536.0 pH 03% 00N 3240ms | -9782mm
#ns 575ms 2061V 308% FALSE 10A 536.0 pH 02% 00N 3240ms | -99.44mm
#116 580ms 2061V 398% FALSE 10A 536.0 pH 02% 00N 3240mis | -101.06mm
w17 585ms 2461V 398% FALSE 09A 536.0 pH 02% 00N 3240mis | -102.68mm
#118 590ms 2461V 398% FALSE 08A 5360 pH 02% 00N 3240mis | -104.30mm
#119 595ms 2461V 398% FALSE 07A 536.0 pH 02% 00N 3240mis | -105.92mm
#120 6.00ms 261V 398% FALSE 07A 536.0 H 02% 00N 3240mis | -107.54mm
#121 6.05ms 261V 398% FALSE 06A 536.0 H 01% 00N 3240mis | -109.16mm
#122 6.10ms 2461V 398% FALSE 06A 536.0 pH 01% 00N 3240mis | -110.78mm
#123 6.15ms 2461V 398% FALSE 05A 536.0 pH 01% 00N 3240mis | -112.40mm
#124 620ms 2461V 308% FALSE 05A 536.0 pH 01% 00N 3240ms | -114.02mm
#125 6.25ms 2061V 398% FALSE 05A 536.0 pH 01% 00N 3240mis | -11564mm
#126 630ms 261V 398% FALSE 04A 536.0 pH 0.1% 00N 3240ms | -117.26mm
#127 635 ms 2461V 398% FALSE 04A 536.0 pH 0.1% 00N 3240mis | -118.88mm
#128 640ms 2461V 398% FALSE 04 536.0 uH 01% 00N 3240ms | 12050 mm
#129 645ms 2461V 398% FALSE 03A 536.0 uH 01% 00N 3240ms | -12212mm
#130 650ms 261V 398% FALSE 03A 536.0 H 01% 00N 3240mis | -12374mm
#131 655ms 261V 398% FALSE 03A 536.0 H 01% 00N 3240mis | -125.36mm




#132
#133
#134
#135
#136
#137
#138
#139
#140
#141
#142
#143
#144
#145
#146
#147
#148
#149
#150
#151
#152
#153
#154
#155
#156
#157
#158
#159
#160
#161
#162
#163
#164
#165
#166
#167
#168
#169
#170
#171
#172
#173
#174
#175
#176
#177
#178
#179
#180
#181
#182
#183
#184
#185
#186
#187
#188
#189
#190
#191
#1902
#193
#194
#195
#196
#197
#198
#199
#200
#201
#202
#203
#204
#205
#2068
#207
#208
#2090
#210
#21
#212
#213
#214
#215
#2168
#217
#218
#219
#220
#221
#222
#223
#224
#225
#226
#2271
#228
#229
#230
#231
#232
#233
#234
#235
#236
#237
#238
#239
#240
#241
#242
#243
#244
#245
#2468
#247
#248
#249
#250

6.60ms.
6.65ms.
670ms
675ms
6.80ms
685ms
690ms
695ms
7.00ms
7.05ms
710ms
745ms
7.20ms
7.25ms
7.30ms
735ms
740ms
745ms
7.50ms
7.55ms
7.60ms.
7.65ms.
7.70ms
7.75ms
7.80ms
785ms
7.90ms
7.95ms
800ms
805ms
810ms
815ms
820ms
825ms
830ms
835ms
840ms
845ms
850ms
855ms
860ms
865ms.
870ms
875ms
880ms
885ms
890ms
895ms
9.00ms
9.05ms
9.10ms
9.15ms
9.20ms
9.25ms.
930ms
935ms
9.40ms
9.45ms
9.50ms
9.55ms
9.60ms
9.65ms.
970ms
975ms
980ms.
985ms
9.90ms
9.95ms
10.00ms
10.05 ms
10.10ms
10.15ms
10.20ms
10.25ms
10.30 ms
10.35 ms
10.40 ms
10.45ms
10.50 ms
10.55ms
10.60 ms
10.65 ms
1070 ms
1075 ms
10.80 ms
10.85 ms
10.90 ms
10.95ms
11.00 ms
1.0 ms
11.10ms
1.15ms
1120 ms
1125 ms
1130 ms
1135 ms
11.40 ms
1145 ms
1150 ms
1155 ms
11.60 ms
1165 ms
170 ms
1.75ms
11.80 ms
11.85ms
11.90 ms
1195 ms
12.00ms
12.05ms
12.10ms
1215 ms
1220 ms
12.25ms
1230 ms
1235 ms
12.40 ms
12.45ms
12.50 ms

2461V
2461V
2461V
2461V
2461V
2461V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
246.1V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
246.1V
2461V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
2461V
2461V
246.1V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
2461V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
2461V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
246.1V
266.1V
246.1V
246.1V
246.1V
2461V
246.1V
2461V
2461V
246.1V
2461V
266.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
246.1V
2461V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
246.1V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
2461V
2461V
246.1V
246.1V
246.1V
246.1V
2461V
2461V
2461V
2461V
246.1V
2461V
246.1V
246.1V

03A
02A
02A
02A
02A
02A
02A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A
00A

536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 4H
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 4H
536.0 4H
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 4H
536.0 uH
536.0 uH
536.0 pH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 pH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH
536.0 uH

00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%
00%

00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N
00N

3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
32.40mis
32.40mis
32.40mis
32.40mis
3240 mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis
3240 mis
32.40mis
3240mis
3240 mis
3240mis
3240mis
3240mis
3240mis
3240mis
32.40mis

-126.98 mm
-128.60 mm
13022 mm
-131.84 mm
-133.46 mm
-135.08 mm
-136.70 mm
13832 mm
-139.94 mm
14156 mm
143.18 mm
-144.80 mm
-146.42 mm
-148.04 mm
-149.66 mm
-151.28 mm
-152.90 mm
15452 mm
-156.14 mm
-157.76 mm
-159.38 mm
-161.00 mm
-162.62 mm
-164.24 mm
-165.86 mm
-167.48 mm
-169.10 mm
17072 mm
17234 mm
-173.96 mm
17558 mm
17720 mm
-178.82 mm
-180.44 mm
-182.06 mm
-183.68 mm
-185.30 mm
-186.92 mm
-188.54 mm
-190.16 mm
-191.78 mm
-193.40 mm
-195.02 mm
-196.64 mm
-198.26 mm
-199.88 mm
-201.50 mm
-203.12 mm
20474 mm
-206.36 mm
-207.98 mm
-209.60 mm
211.22mm
21284 mm
-214.46 mm
-216.08 mm
217.70 mm
21932 mm
22094 mm
22256 mm
-224.18 mm
-225.80 mm
-227.42 mm
22904 mm
-230.66 mm
23228 mm
-233.90 mm
23552 mm
23714 mm
-238.76 mm
-240.38 mm
-242.00 mm
24362 mm
24524 mm
-246.86 mm
-248.48 mm
-250.10 mm
25172 mm
-253.34 mm
-254.96 mm
-256.58 mm
-258.20 mm
-259.82 mm
26144 mm
-263.06 mm
-264.68 mm
-266.30 mm
-267.92 mm
-269.54 mm
271.16 mm
27278 mm
-274.40 mm
-276.02 mm
27764 mm
-279.26 mm
-280.88 mm
28250 mm
-284.12mm
-285.74 mm
-287.36 mm
-288.98 mm
-290.60 mm
29222 mm
29384 mm
-295.46 mm
-297.08 mm
-298.70 mm
-300.32 mm
-301.94 mm
-303.56 mm
-305.18 mm
-306.80 mm
-308.42 mm
-310.04 mm
-311.66 mm
-313.28 mm
-314.90 mm
-316.52 mm
-318.14 mm




Coil force mapping

coll: 3287 30 x 20

distance (mm)

05mm
10mm
15mm
20mm
25mm
30mm
35mm
40mm
45mm
50mm
55mm
60mm
65mm
70mm
7.5 mm
80mm
85mm
s0mm
a5 mm
10.0mm
105 mm
11.0mm
15mm
120 mm
125 mm
13.0mm
135 mm
140 mm
145 mm
150 mm
155 mm
16.0mm
165 mm
17.0mm
175 mm
18.0mm
185 mm
19.0mm
195 mm
200mm
205mm
210mm
25mm
20mm
25mm
230mm
235mm
200mm
205mm
250mm
255mm
260mm
265mm
270mm
275mm
280mm
285mm
200mm
205mm
300mm
305mm
310mm
315mm
20mm
25mm
Bomm
35mm
340mm
345mm
350mm
35mm
360mm
B5mm
370mm
375mm
380mm
B5mm
390mm
395 mm
40.0mm
H05mm
41.0mm
415mm
420mm
25mm
430mm
435mm
40mm
4a5mm
450mm
455 mm
4B0mm
485mm
470mm
475mm
480mm
485mm
48.0mm
495mm
500 mm
505mm
s1.0mm
515mm
520mm
s25mm
s30mm
535mm
54.0mm
545mm
550mm
555mm
560mm
565mm
570mm
57.5mm
580mm
585mm
590 mm
595 mm
600mm
605 mm
61.0mm
615mm
620mm
625mm
630mm
635mm
640mm
645mm
650mm
655 mm
660 mm
6.5 mm
&70mm
675mm
680 mm
85 mm
690 mm
695 mm
700mm
705mm
71.0mm
715mm
720mm
725mm
730mm
735mm
74.0mm
745mm
750mm
755mm
760mm
765mm

7.5 x 5omm steel rod.
force
00g
83g
1659
279
299
4059
809
5639
669
7369
8269
a16g
10069
10929
119
12739
13699
14689
15660
18560
17459
18199
18939
18579
0219
20699
21169
21499
21829
21919
22000
2179
2339
22289
22239
2079
21909
21679
21439
213g
20829
20819
20009
19579
19149
18699
18249
17769
17279
16719
16159
15630
15109
14589
14059
13489
12909
12309
11699
1109
10509
959
w99
8839
8269
719
7169
6589
6009
5500
5009
4509
4009
£
3129
2759
279
2079
1779
1530
1280
1099
909
789
659
569
47g
a1g
3sg
31g
269
23g
209
189
169
159
139
129
109
03g
08g
o7g
089
069
069
0sg
0sg
059
04g
04g
03g
03g
03g
03g
03g
029
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g
00g

5360H 0.86 ohm

force
000N
0081N
062N
020N
032N
038N
0470N
0552 N
063N
o721
0809 N
8% N
986N
1070N
1.163N
1248N
13420
143N
153N
1622N
17108
1783N
855N
918N
981N
2027N
2074
2106
2138 N
247N
215N
2172
218N
2183
2179N
2162
2148 N
2123
21008
2070N
2040
2000
1.960N
1918N
1876 N
18320
1788N
17408
1692N
163N
1583N
15310
1.480N
1.428N
1377N
13218
1268N
1208N
1.146N
1.087N
1020N
0975 N
020N
0865 N
0809 N
0758 N
0702
0645 N
0588 N
053N
430N
441N
030N
0349
0306 N
0269N
023N
0203
073N
049N
025N
007N
0088 N
076N
0088 N
0085 N
0046 N
0040
003N
0030 N
002N
003N
0020
0018 N
016N
0014
0013N
001N
010N
0009 N
0008 N
0007
0006 N
0006 N
0006 N
005N
0005 N
0004 N
0004 N
0003 N
0003 N
0003N
003N
0003 N
0003 N
001N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N
000N

Impuse:
coll nductance

2265 M
2260 M
22565 4
2250 pH
2265 0H
2240 H
2205 4
2230 pH
2220H
2210
2195 pH
2180H
21704H
2160
21400
21201
2100H

2060 pH

10053

mulipler

xa226
xa216
xa207
xa.1%8
xa.188
xa179
xa170
x4.160
xa142
xa123
x4.085
xa087
xa049
x4.0%0
X399
x3955
x3918
x3881
x3843
x3.806
x3759
x3713
x3891
x38670
x3610
x3550
x34%0
x3429
x3.388
x3.308
x3241
x3174
x3.104
X303
x2966
x2809
x23%
x2712
x2705
x26%
x2566
x2494
x2428
x2382
x2305
x228
x2.186
x2123
x2063
x2004
x1.947
x18%0
x1810
x1791
X174
x16%
x1641
x1.591
x1548
x1.508
x1.465
x1427
x1391
X135
x1.320
x1285
x1257
x1228
x1.203
x1.179
x1.158
x1.136
x1.118
x1.101
x1.088
x1.075
X108
X105
x1.048
x1.041
X103
x1.0%0
x1.026
x1022
x1021
x1019
x1017
x1015
x1014
x1013
x1012
X101
x1010
x1.008
x1.008
x1.007
x1.007
x1.007
x1.007
x1.007
x1.007
x1.008
x1.006
x1.008
x1.005
x1.008
x1.004
x1.004
x1.003
x1.002
x1.002
x1.002
x1.001
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000
x1.000

7.5 x 100mm steel rod

force

149
289
a1g
549
679

7509

8139

8789
9159

10009
10479
1083g
11389
11839
12279
2179
13279
13929
14s6g
15209
15839
16509
17169
17929
18679
19569
2459
21299
2129
2889
2639
2369
25089
25749
2409
2839
27259
27509
27759
27929
20080
2199
28309
2149
27979
27769
27549
2239
2929
2529
%119
2629
25139
2569
2989
2319
2649
21019
2179
2399

129

force

0014
0027 N
0040 N
083N
0085 N
0077N
0090 N
002N
016N
0120
044N
058N
071N
0183N
097N
0212
0227
022N
0260
027N
0201 N
0304
032N
031N
0359 N
0aTeN
0304 N
0413N
043N
0439
0469 N
0490 N
0514
0537 N
0560 N
0583
0606 N
0629 N
0852 N
675N
0705 N
0735 N
0788 N
0797
0829
0860 N
897N
093N
0980 N
1028N
10718
115N
1159N
12020
12510
1300N
1364N
14270
1.489N
151N
1617N
1682N
175N
183N
1917N
2004
2086 N
2188 N
222N
2316
2387N
2458
253N
2567
2620N
2671
2695 N
2720N
273N
2752 N
2763N
2773
2757
2781
2720N
2699 N
2669
263N
2508 N
255N
251N
2463
2406 N
2350N
2284
22198
2147
2075
1998 N
1921N
1865 N
181N
1726N
1641N
15720
1503N
1428N
1383N
12830
1213
1149N

1018N
0952 N
089N
083N
0785 N
0736 N
0e73N
610N
0555 N
0501 N
453N
0.406 N
0364 N
032N
028N
0248 N
0216N
08sN
059N
013N
0N
002N

0074 N
0085 N
0088 N
0049 N
0043 N
003N
003N
0030 N
002N
0024
002N
0020N
018N
0016 N
0015 N
0014
013N
001N

inductance

2500
2500 uH

15757
muliplier  time constant

xa.864 291ms
xa864 291ms
X486 291ms
X488 201ms
xa.664 291ms
xa864 291ms
xa674 291ms
x4.683 292ms
x4.683 292ms
xa683 292ms
x4692 202ms
x4701 203ms
x4701 293ms
x4701 293ms
x4592 292ms
x4.683 292ms
x4.683 292ms
x4.683 292ms
x4.683 292ms
x4.683 292ms
x4.683 292ms
x4.683 202ms
xa678 291ms
xa864 291ms
X486 291ms
xa884 291ms
xa864 291ms
xa664 291ms
xa.884 201ms
x4.664 291ms
xa864 291ms
X486 291ms
x4.855 290ms
X446 290ms
x4.646. 290ms
X446 290ms
X463 289ms
xa827 288ms
xa827 288ms
xa827 288ms
xa618 288ms
x4.608 287ms
x4.608 287ms
x4.608 287ms
X459 286ms
xas71 285ms
xa562 284ms
xa552 284ms
X453 283ms
x4515. 281ms
x4515 281ms
x4515 281ms
xaa87 280ms
xa.450 278ms
x4.450 277ms
x4.440 277ms
x4.403 274ms
x4.366 272ms
xa347 271ms
x4328 270ms
x4300 268ms
xa212 266ms
x4235 264ms
xa.198 262ms
x4470 260ms
xa142 258ms
xa.104 256ms
x4.087 253ms
xa01 250ms
x3955 247ms
X389 243ms
x3843 240ms
x3778 235ms
x3713 231ms
x3682 220ms
x3851 228ms
x35% 224ms
x3501 221ms
x3.465. 216ms
x3.388 211ms
x3326 207ms
3263 203ms
x3201 199 ms
x3.138 196 ms
x3.085. 191ms
x2993 187 ms
x2914 182ms
x28% 177ms
x2763 172ms
x2690 168 ms
x2623 183 ms
x2556 159ms
x2.495 156 ms
x2435 152ms
x2376 148 ms
x2317 144 ms
x2252 140 ms
x2187 138 ms
x2.125 132ms
%2083 129ms
x2017 128ms
x1970 123ms
x1909 119 ms
x1847 115 ms
x1788 1iims
x1729 108 ms
x 1681 105 ms
x1632 102ms
x1504 099 ms
X155 097ms
x1510 094ms
x1.485. 091ms
x1424 08oms
x1382 085 ms
x1348 084ms
x1313 082ms
x1285 080ms
x1.256 078ms
x1230 077 ms
x1205 075ms
x1182 074ms
x1.159 072ms
x1.140 071ms
x1121 070ms
x1.106 069ms
x1001 068 ms
x1.080 067ms
x1089 067ms
x1060 066 ms
x1050 065 ms
X104 065 ms
x1.037 085ms
X108 064ms
x1030 064ms
x1027 064ms
X102 064ms
x1021 064ms
x1018 063ms
x1017 063ms
x1015. 063ms
x1014 063ms
x1013 063ms
x1.012 063ms
X101 063ms
X101 063ms
X101 063ms
x1010 063ms
x1.008 063ms
x1.008 063ms
x1009 063ms
x1.008 063ms
x1.007 063ms
x1007 063ms

Projectile Force vs Distance @ 5A

Distance measured from center of projectie to center of
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Distance

415
42
425
43
435
44
445
45
455
46
46.5
47
475
48
485
49
495

30L

12.225
12.21895
12.2129
12.19455
12.1762
12.1446
12.113
12.0667
12.0204
11.95715
11.8939
11.81045
11.727
11.61925
11.5115
11.37395
11.2364
11.06225
10.8881
10.66945
10.4508
10.1791
9.9074
9.57555
9.2437
8.84945
8.4552
8.0064
7.5576
7.0758
6.594
6.11165
5.6293
5.17875
4.7282
4.33105
3.9339
3.5979
3.2619
2.98475
27076
2.482
2.2564
2.07385
1.8913
1.7435
1.5957
1.47575
1.3558
1.25795
1.1601
1.07975
0.9994
0.93305
0.8667
0.81145
0.7562
0.70995
0.6637
0.62475
0.5858
0.5527
0.5196
0.49135
0.4631
0.43885
0.4146
0.39365
0.3727
0.3545
0.3363
0.32045
0.3046
0.2907
0.2768
0.26455
0.2523
0.2415
0.2307
0.2211
0.2115
0.20295
0.1944
0.18675
0.1791
0.1723
0.1655
0.15935
0.1532
0.14765
0.1421
0.13705
0.132
0.12745
0.1229
0.1188
0.1147
0.1109
0.1071
0.1037

496.2
6066.045
6063.04299
6060.04098
6050.93571
6041.83044
6026.15052
6010.4706
5987.49654
5964.52248
5933.13783
5901.75318
5860.34529
5818.9374
5765.47185
5712.0063
5643.75399
5575.50168
5489.08845
5402.67522
5294.18109
5185.68696
5050.86942
4916.05188
4751.38791
4586.72394
4391.09709
4195.47024
3972.77568
3750.08112
3511.01196
3271.9428
3032.60073
2793.25866
2569.69575
2346.13284
2149.06701
1952.00118
1785.27798
1618.55478
1481.03295
1343.51112
1231.5684
1119.62568
1029.04437
938.46306
865.1247
791.78634
732.26715
672.74796
624.19479
575.64162
535.77195
495.90228
462.97941
430.05654
402.64149
375.22644
352.27719
329.32794
310.00095
290.67396
274.24974
257.82552
243.80787
229.79022
217.75737
205.72452
195.32913
184.93374
175.9029
166.87206
159.00729
151.14252
144.24534
137.34816
131.26971
12519126
119.8323
114.47334
109.70982
104.9463
100.70379
96.46128
92.66535
88.86942
85.49526
82.1211
79.06947
76.01784
73.26393
70.51002
68.00421
65.4984
63.24069
60.98298
58.94856
56.91414
55.02858
53.14302
51.45594

20L

11.0311
11.0134
10.9957
10.9415
10.8873
10.79375
10.7002
10.5625
10.4248
10.2364
10.048
9.8017
9.5554
9.2449
8.9344
8.55825
8.1821
7.74875
7.3154
6.84685
6.3783
5.90735
5.4364
4.99575
4.5551
4.1665
3.7779
3.4494
3.1209
2.85035
25798
2.36
2.1402
1.96275
1.7853
1.64205
1.4988
1.3829
1.267
1.17275
1.0785
1.0014
0.9243
0.8608
0.7973
0.7447
0.6921
0.6482
0.6043
0.56745
0.5306
0.49945
0.4683
0.4418
0.4153
0.39265
0.37
0.3505
0.331
0.31415
0.2973
0.28265
0.268
0.25525
0.2425
0.2313
0.2201
0.21025
0.2004
0.1917
0.183
0.17525
0.1675
0.1606
0.1537
0.1476
0.1415
0.136
0.1305
0.12555
0.1206
0.11615
0.1117
0.10765
0.1036
0.09995
0.0963
0.093
0.0897
0.0867
0.0837
0.08095
0.0782
0.0757
0.0732
0.0709
0.0686
0.06645
0.0643
0.0624

75
82.73325
82.6005
82.46775
82.06125
81.65475
80.953125
80.2515
79.21875
78.186
76.773
75.36
73.51275
71.6655
69.33675
67.008
64.186875
61.36575
58.115625
54.8655
51.351375
47.83725
44.305125
40.773
37.468125
34.16325
31.24875
28.33425
25.8705
23.40675
21.377625
19.3485
17.7
16.0515
14.720625
13.38975
12.315375
11.241
10.37175
9.5025
8.795625
8.08875
7.5105
6.93225
6.456
5.97975
5.58525
5.19075
4.8615
4.53225
4.255875
3.9795
3.745875
3.51225
3.3135
3.11475
2.944875
2.775
2.62875
2.4825
2.356125
222975
2.119875
2.01
1.914375
1.81875
1.73475
1.65075
1.576875
1.503
1.43775
1.3725
1.314375
1.25625
1.2045
1.15275
1.107
1.06125
1.02
0.97875
0.941625
0.9045
0.871125
0.83775
0.807375
0.777
0.749625
0.72225
0.6975
0.67275
0.65025
0.62775
0.607125
0.5865
0.56775
0.549
0.53175
0.5145
0.498375
0.48225
0.468

10L



61.125
61.09475
61.0645
60.97275
60.881
60.723
60.565
60.3335
60.102
59.78575
59.4695
59.05225
58.635
58.09625
57.5575
56.86975
56.182
55.31125
54.4405
53.34725
52.254
50.8955
49.537
47.87775
46.2185
44.24725
42.276
40.032
37.788
35.379
3297
30.55825
28.1465
25.89375
23.641
21.65525
19.6695
17.9895

55.1555
55.067
54.9785
54,7075
54.4365
53.96875
53.501
52.8125
52.124
51.182
50.24
49.0085
47.777
46.2245
44672
42.79125
40.9105
38.74375
36.577
34.23425
31.8915
29.53675
27.182
24.97875
227755
20.8325
18.8895
17.247
15.6045
14.25175
12.899
1.8
10.701
9.81375
8.9265
8.21025
7.494
6.9145

0.9023394683
0.9013376763
0.9003348918
0.8972450808
0.8941459569
0.8887694943
0.8833649798
0.8753428858
0.867258993
0.8560902891
0.8448027981
0.829917573
0.8148204997
0.7956537642
0.7761282196
0.7524430827
0.7281780641
0.7004678072
0.6718711254
0.6417247375
0.6103169135
0.5803410911
0.5487211579
0.521719379
0.4927788656
0.4708202205
0.4468137951
0.4308303357
0.4129485551
0.4028307753
0.3912344556
0.386147767
0.3801893664
0.3790007241
0.3775855505
0.37913439
0.3809959582
0.3843631007

0.1003
0.09715
0.094
0.0911
0.0882
0.08555
0.0829
0.08045
0.078
0.07575
0.0735
0.07145
0.0694
0.06745
0.0655
0.06375
0.062
0.06035
0.0587
0.05715
0.0556
0.05415
0.0527
0.0514
0.0501
0.04885
0.0476
0.04645
0.0453
0.0442
0.0431
0.0421
0.0411
0.04015
0.0392
0.0383
0.0374
0.03655
0.0357
0.0349
0.0341
0.03335
0.0326
0.0319
0.0312
0.03055
0.0299
0.0293
0.0287
0.0281
0.0275
0.02695
0.0264
0.02585
0.0253
0.0248
0.0243
0.02385
0.0234
0.02295
0.0225

0
0.01372
0.02744
0.04018
0.05292
0.06517
0.07742
0.08967
0.10192
0.11564
0.12936
0.14357
0.15778
0.17052
0.18326
0.19747
0.21168
0.22687
0.24206

0.2597
0.27734
0.29057

0.3038
0.32242
0.34104
0.35868
0.37632
0.39445
0.41258
0.43071
0.44884
0.46942

0.49
0.51352
0.53704
0.56007

0.5831
0.60613

49.76886
48.20583

46.6428
45.20382
43.76484
42.44991
41.13498
39.91929

38.7036
37.58715

36.4707
35.45349
34.43628
33.46869

32.5011
31.63275

30.7644
29.94567
29.12694
28.35783
27.58872
26.86923
26.14974
25.50468
24.85962
24.23937
23.61912
23.04849
2247786
21.93204
21.38622
20.89002
20.39382
19.92243
19.45104
19.00446
18.55788
18.13611
17.71434
17.31738
16.92042
16.54827
16.17612
15.82878
15.48144
15.15891
14.83638
14.53866
14.24094
13.94322

13.6455
13.37259
13.09968
12.82677
12.55386
12.30576
12.05766
11.83437
11.61108
11.38779

11.1645

0
0.01854952938
0.03705778415
0.05407696102
0.07097730606
0.08688166191

0.1025851751
0.1177379949
0.1325865549
0.1484974215
0.1639255349
0.1787268989
0.1928435677
0.2035123198
0.2133498863
0.2228774033
0.2312110989
0.2383726971
0.2439496869
0.2499838715
0.2538979392
0.2529445662
0.2500522317
0.2523191433
0.2520859565

0.253310695

0.252217451
0.2549115389
0.2555614723
0.2602548649
0.2634025096
0.2718982272
0.2794391843
0.2919366778
0.3041678161
0.3185126967
0.3332381148
0.3494610093

0.0605
0.0587
0.0569
0.05525
0.0536
0.05205
0.0505
0.0491
0.0477
0.0464
0.0451
0.0439
0.0427
0.04155
0.0404
0.03935
0.0383
0.03735
0.0364
0.0355
0.0346
0.03375
0.0329
0.0321
0.0313
0.03055
0.0298
0.0291
0.0284
0.02775
0.0271
0.0265
0.0259
0.0253
0.0247
0.02415
0.0236
0.0231
0.0226
0.0221
0.0216
0.02115
0.0207
0.02025
0.0198
0.0194
0.019
0.01865
0.0183
0.0179
0.0175
0.01715
0.0168
0.0165
0.0162
0.0159
0.0156
0.0153
0.015
0.0147
0.0144

0.45375
0.44025 0 0
0.42675
0.414375 0 0
0.402
0.390375 0 0
0.37875
0.36825 0 0
0.35775
0.348 0 0
0.33825
0.32925 0 0
0.32025
0.311625 0 0
0.303
0.295125 0 0
0.28725
0.280125 [ 0
0.273
0.26625 0 0
0.2595
0.253125 0 0
0.24675
0.24075 0 0
0.23475
0.229125 0 0
0.2235
0.21825 0 0
0.213
0.208125 0 0
0.20325
0.19875 0 0
0.19425
0.18975 0 0
0.18525
0.181125 0 0
0.177
0.17325 0 0
0.1695
0.16575 0 0
0.162
0.158625 0 0
0.15525
0.151875 0 0
0.1485
0.1455 0 0
0.1425
0.139875 0 0
0.13725
0.13425 0 0
0.13125
0.128625 0 0
0.126
0.12375 0 0
0.1215
0.11925 0 0
0.117
0.11475 0 0
0.1125
0.11025 0 0
0.108
an
3
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1
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415
42
425
43
435
44
445
45
455
46
46.5
47
475

16.3095
14.92375
13.538
12.41
11.282
10.36925
9.4565
8.7175
7.9785
7.37875
6.779
6.28975
5.8005
5.39875
4.997
4.66525
4.3335
4.05725
3.781
3.54975
3.3185
3.12375
2.929
2.7635
2.598
2.45675
2.3155
2.19425
2.073
1.96825
1.8635
1.7725
1.6815
1.60225
1.523
1.4535
1.384
1.32275
1.2615
1.2075
1.1535
1.1055
1.0575
1.01475
0.972
0.93375
0.8955
0.8615
0.8275
0.79675
0.766
0.73825
0.7105
0.68525
0.66
0.63725
0.6145
0.594
0.5735
0.5545
0.5355
0.5185
0.5015
0.48575
0.47
0.4555
0.441
0.42775
0.4145
0.40225
0.39
0.37875
0.3675
0.35725
0.347
0.33725
0.3275
0.31875
0.31
0.30175
0.2935
0.28575
0.278
0.27075
0.2635
0.257
0.2505
0.24425
0.238
0.23225
0.2265
0.221
0.2155
0.2105
0.2055
0.20075
0.196
0.1915
0.187
0.18275
0.1785
0.1745

6.335
5.86375
5.3925
5.007
4.6215
4.304
3.9865
3.7235
3.4605
3.241
3.0215
2.83725
2.653
2.49725
2.3415
2.209
2.0765
1.96325
1.85
1.7525
1.655
1.57075
1.4865
1.41325
1.34
1.27625
1.2125
1.1565
1.1005
1.05125
1.002
0.9585
0.915
0.87625
0.8375
0.803
0.7685
0.738
0.7075
0.68
0.6525
0.62775
0.603
0.58075
0.5585
0.53825
0.518
0.49975
0.4815
0.465
0.4485
0.4335
0.4185
0.40475
0.391
0.3785
0.366
0.3545
0.343
0.33225
0.3215
0.312
0.3025
0.2935
0.2845
0.27625
0.268
0.26025
0.2525
0.2455
0.2385
0.232
0.2255
0.2195
0.2135
0.20775
0.202
0.19675
0.1915
0.18675
0.182
0.1775
0.173
0.16875
0.1645
0.1605
0.1565
0.15275
0.149
0.1455
0.142
0.13875
0.1355
0.1325
0.1295
0.1265
0.1235
0.12075
0.118
0.1155
0.113
0.1105

0.3884239247
0.3929139794
0.3983232383
0.4034649476
0.4096348165
0.4150734142
0.4215618886
0.4271293375
0.4337281444
0.4392342877
0.4457147072
0.4510910609
0.4573743643

0.462560778
0.4685811487
0.4735008842
0.4791738779
0.4838868692

0.489288548
0.4936967392
0.4987193009
0.5028411365
0.5075110959
0.5113985887
0.5157813703
0.5194871273
0.5236450011
0.5270593597
0.5308731307
0.5341038994
0.5376978803
0.5407616361
0.5441570027
0.5468871899
0.5499015102
0.5524595803
0.5552745665
0.5579285579
0.5608402695
0.5631469979
0.5656697009
0.5678426052

0.570212766
0.5723084504
0.5745884774
0.5764390897
0.5784477945
0.5800928613
0.5818731118
0.5836209602
0.5855091384
0.5871994582
0.5890218156
0.5906603429
0.5924242424
0.5939584151
0.5956061839
0.5968013468
0.5980819529
0.5991884581
0.6003734827
0.6017357763
0.6031904287
0.6042202779
0.6053191489
0.6064763996
0.6077097506
0.6084161309
0.6091676719
0.6103169671
0.6115384615
0.6125412541
0.6136054422
0.6144156753
0.6152737752
0.6160118606
0.6167938931

0.617254902
0.6177419355
0.6188898094
0.6201022147
0.6211723535
0.6223021583
0.6232686981

0.624288425
0.6245136187

0.624750499

0.625383828
0.6260504202
0.6264800861
0.6269315673
0.6278280543
0.6287703016
0.6294536817
0.6301703163
0.6301369863
0.6301020408
0.6305483029
0.6310160428
0.6320109439
0.6330532213
0.6332378223

0.62916
0.65219
0.67522
0.70511
0.735
0.76587
0.79674
0.82859
0.86044
0.8967
0.93296
0.97951
1.02606
1.07065
1.11524
1.15885
1.20246
1.25146
1.30046
1.36367
1.42688
1.48911
1.55134
1.61651
1.68168
1.75567
1.82966
1.91688
2.0041
2.08593
2.16776
2.24175
231574
2.38679
245784
2.52252
2.5872
2.62885
2.6705
2.695
2.7195
2.73567
275184
2.76262
27734
2.75723
2.74106
2.71999
2.69892
2.66854
2.63816
2.59847
2.55878
2.51076
2.46274
2.40639
2.35004
2.28438
2.21872
2.14669
2.07466
1.99773
1.9208
1.86592
1.81104
1.72578
1.64052
1.57192
1.50332
1.42835
1.35338
1.28331
1.21324
1.14905
1.08486
1.01822
0.95158
0.89278
0.83398
0.78498
0.73598
0.67277
0.60956
0.55517
0.50078
0.45325
0.40572
0.36407
0.32242
0.28518
0.24794
0.21609
0.18424
0.15925
0.13426
0.11809
0.10192
0.0882
0.07448
0.06517
0.05586
0.04949

0.3665711947
0.3843818523
0.4034337254
0.4267307538
0.4516223852
0.4768384136
0.5038128287
0.5308726467
0.5597955668
0.5907920786
0.6237509898
0.6627723075
0.7039403103
0.7428610454
0.7838706604
0.8230747495
0.8642811319
0.908347592
0.9544502777
1.009859149
1.067418894
1.123178647
1.180983395
1.240021399
1.301068822
1.368071947
1.437138469
1.515464318
1.595884262
1.67115502
1.748399936
1.818378597
1.890189206
1.957957314
2.027354892
2.090385511
2.154909538
2.200065734
2.24658591
2.276521739
2.307508127
2.330144969
2.353701447
2.371606157
2.390345525
2.384062727
2.378340168
2.366770173
2.355643468
2.336123816
2.317000183
2.288730264
2.260765862
2.224509544
2.188480318
2.143943386
2.099547535
2.044981591
1.990464586
1.929407807
1.868356275
1.803158419
1.737912263
1.691140051
1.644385787
1.569967261
1.49544
1.434572227
1.373660917
1.30761936
1.241465885
1.179120475
1.116676
1.058991498
1.001228862
0.9408533951
0.8803930992
0.8266092471
0.772776629
0.7287241839
0.6845742419
0.6268591864
0.5689957554
0.5190301247
0.4689467362
0.4245911965
0.3802106587
0.3415252354
0.3027767647
0.2679893864
0.2331621192
0.2035010464
0.1737669606
0.1503607482
0.12691
0.1116193151
0.09633
0.08342154047
0.0704971123
0.06178222982
0.05304352941
0.04700840974



0.1705
0.16675
0.163
0.1595
0.156
0.15275
0.1495
0.1465
0.1435
0.1405
0.1375
0.13475
0.132
0.12925
0.1265
0.124
0.1215
0.11925
0.117
0.11475
0.1125

0.108
0.10575
0.1035
0.10125
0.099
0.097
0.095
0.09325
0.0915
0.0895
0.0875
0.08575
0.084
0.0825
0.081
0.0795
0.078
0.0765
0.075
0.0735
0.072

0.633431085
0.6341829085
0.6349693252
0.6347962382
0.6346153846
0.6350245499

0.635451505
0.6365187713

0.637630662
0.6370106762
0.6363636364
0.6363636364
0.6363636364
0.6382978723
0.6403162055
0.6411290323
0.6419753086

0.641509434

0.641025641
0.6405228758

0.64

0.04312
0.03871
0.0343
0.03038
0.02646
0.02401
0.02156
0.0196
0.01764
0.01617
0.0147
0.01372
0.01274
0.01127
0.0098
0.00833
0.00686
0.0049
0.00294
0.00147
0

0.04097032258
0.03682383058
0.03266917178
0.02892766458
0.02518788462
0.02287040917
0.02055050167
0.01871365188
0.01687170732
0.01545069395
0.01403181818
0.01309636364
0.01216090909
0.01079042553
0.009412648221
0.008010907258
0.006605925926
0.00471509434
0.002826923077
0.001412352941
0



TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

0.0 mm
1.0 mm
2.0 mm
3.0 mm
4.0 mm
5.0 mm
6.0 mm
7.0 mm
8.0 mm
9.0 mm
10.0 mm
11.0 mm
12.0 mm
13.0 mm
14.0 mm
15.0 mm
16.0 mm
17.0 mm
18.0 mm
19.0 mm
20.0 mm
21.0 mm
22.0 mm
23.0 mm
24.0 mm
25.0 mm
26.0 mm
27.0 mm
28.0 mm
29.0 mm
30.0 mm
31.0 mm
32.0 mm
33.0 mm
34.0 mm
35.0 mm
36.0 mm
37.0 mm
38.0 mm
39.0 mm
40.0 mm
41.0 mm
42.0 mm
43.0 mm
44.0 mm
45.0 mm
46.0 mm
47.0 mm
48.0 mm
49.0 mm
50.0 mm
51.0 mm
52.0 mm
53.0 mm
54.0 mm
55.0 mm
56.0 mm
57.0 mm
58.0 mm
59.0 mm
60.0 mm
61.0 mm
62.0 mm
63.0 mm
64.0 mm
65.0 mm
66.0 mm
67.0 mm
68.0 mm
69.0 mm
70.0 mm
71.0 mm
72.0 mm
73.0 mm
74.0 mm
75.0 mm
76.0 mm
77.0 mm
78.0 mm
79.0 mm

0.000 N
0.027 N
0.053 N
0.077 N
0.102 N
0.129N
0.158 N
0.183N
0.212N
0.242N
0.277N
0.304 N
0.341N
0.376 N
0.413N
0.449 N
0.490 N
0.537 N
0.583 N
0.629 N
0.675N
0.735N
0.797 N
0.860 N
0.933N
1.026 N
1.115N
1.202N
1.300N
1.427N
1.551N
1.682 N
1.830 N
2.004 N
2.168 N
2316 N
2458 N
2.587 N
2671N
2720N
2752 N
2773N
2.741N
2699 N
2.638N
2559 N
2.463N
2.350 N
2219N
2.075N
1.921N
1.811N
1.641N
1.503 N
1.353 N
1.213N
1.085N
0.952 N
0.834 N
0.736 N
0.610N
0.501N
0.406 N
0.322 N
0.248 N
0.184 N
0.134N
0.102 N
0.074 N
0.056 N
0.043N
0.034 N
0.026 N
0.022 N
0.018 N
0.015N
0.013N
0.010N
0.007 N
0.003 N

2500 pH
2500 pH
2500 pH
2500 uH
2510 uH
2510 uH
2520 uH
2520 uH
2510 uH
2510 uH
2510 uH
2510 uH
2500 pH
2500 pH
2500 uH
2500 uH
2500 uH
2490 uH
2490 uH
2480 pH
2480 pH
2470 pH
2470 uH
2450 pH
2440 pH
2420 pH
2420 uH
2390 uH
2380 uH
2340 pH
2320 pH
2290 pH
2250 pH
2220 pH
2180 pH
2120 pH
2060 uH
1990 uH
1957 uH
1898 uH
1816 pH
1749 pH
1682 puH
1604 pH
1520 pH
1442 pH
1370 pH
1305 uH
1242 uH
1172 yH
1106 pH
1056 pH
990 pH
927 pH
875 pH
834 pH
785 pH
741 uH
704 pH
673 uH
646 pH
621 pH
601 pH
585 pH
573 pH
563 pH
556 pH
552 pH
549 pH
546 pH
544 pH
543 pH
542 pH
542 pH
541 pH
541 pH
540 pH
539 pH
538 pH
537 uH

0.0 mm 4216 pH 0.000 N
1.0 mm 4215 pH 0.038 N
2.0 mm 4215 uH 0.066 N
3.0 mm 4221 uH 0.098 N
4.0 mm 4223 pH 0.128 N
5.0 mm 4227 pH 0.165 N
6.0 mm 4232 pH 0.198 N
7.0 mm 4237 pH 0.234 N
8.0 mm 4247 pH 0.267 N
9.0 mm 4253 uH 0.317 N
10.0 mm 4266 uH 0.350 N
11.0 mm 4271 uyH 0.372N
12.0 mm 4281 uH 0.431N
13.0 mm 4294 uH 0.463 N
14.0 mm 4302 uH 0.522 N
15.0 mm 4317 pH 0.557 N
16.0 mm 4333 pH 0.616 N
17.0 mm 4342 pH 0.666 N
18.0 mm 4357 pH 0.709 N
19.0 mm 4373 uH 0.768 N
20.0 mm 4387 uH 0.841 N
21.0 mm 4393 uH 0.894 N
22.0 mm 4413 pH 0.992 N
23.0 mm 4424 uH 1.065 N
24.0 mm 4437 uH 1.138 N
25.0 mm 4446 uH 1.264 N
26.0 mm 4458 uH 1.332N
27.0 mm 4456 pH 1.455 N
28.0 mm 4457 pH 1.566 N
29.0 mm 4456 pH 1.674 N
30.0 mm 4441 yH 1.825 N
31.0 mm 4426 uH 1.994 N
32.0 mm 4398 uH 2148 N
33.0 mm 4360 uH 2.332N
34.0 mm 4307 uH 2.525N
35.0 mm 4248 uH 2727 N
36.0 mm 4150 uH 2.830N
37.0 mm 4035 uH 2.929 N
38.0 mm 3905 uH 3.014N
39.0 mm 3756 uH 3.059 N
40.0 mm 3570 uH 3.027 N
41.0 mm 3372 pH 2.979N
42.0 mm 3154 pH 2.857 N
43.0 mm 2949 pH 2.794 N
44.0 mm 2732 pH 2.663 N
45.0 mm 2532 pH 2.536 N
46.0 mm 2328 pH 2417N
47.0 mm 2143 uH 2.267 N
48.0 mm 1960 pH 2.115N
49.0 mm 1791 uH 1.987 N
50.0 mm 1643 pH 1.844 N
51.0 mm 1490 pH 1.685 N
52.0 mm 1362 uH 1.586 N
53.0 mm 1238 uH 1.444 N
54.0 mm 1125 pH 1.299 N
55.0 mm 1023 uyH 1.158 N
56.0 mm 935 uH 1.036 N
57.0 mm 856 uH 0.910 N
58.0 mm 786 uH 0.780 N
59.0 mm 727 pH 0.672 N
60.0 mm 674 uH 0.558 N
61.0 mm 635 uH 0.461 N
62.0 mm 601 pH 0.366 N
63.0 mm 573 pH 0.281 N
64.0 mm 555 pH 0.210 N
65.0 mm 539 pH 0.151 N
66.0 mm 529 pH 0.107 N
67.0 mm 523 pH 0.075 N
68.0 mm 517 pH 0.054 N
69.0 mm 514 uH 0.039 N
70.0 mm 511 pH 0.028 N
71.0 mm 509 pH 0.021 N
72.0 mm 508 pH 0.016 N
73.0 mm 507 pH 0.012N
74.0 mm 506 pH 0.009 N
75.0 mm 505 pH 0.007 N
76.0 mm 502 pH 0.006 N
77.0 mm 504 pH 0.004 N
78.0 mm 504 pH 0.004 N
79.0 mm 503 uH 0.003 N

#DIV/0!



TRUE

80.0 mm

0.000 N

536 pH

80.0 mm 503 uH 0.003 N
81.0 mm 503 uH 0.002 N
82.0 mm 503 uH 0.002 N
83.0 mm 503 uH 0.002 N
84.0 mm 503 pH 0.001 N
85.0 mm 503 pH 0.001 N
86.0 mm 503 pH 0.001 N
87.0 mm 503 uH 0.001 N
88.0 mm 502 uH 0.001 N
89.0 mm 503 uH 0.001 N
90.0 mm 502 uH 0.001 N
91.0 mm 502 uH 0.000 N
92.0 mm 502 uH 0.000 N
93.0 mm 502 uH 0.000 N
94.0 mm 502 uH 0.000 N
95.0 mm 501 pH 0.000 N
96.0 mm 502 pH 0.000 N
97.0 mm 502 uH 0.000 N
98.0 mm 502 uH 0.000 N
99.0 mm 502 uH 0.000 N
100.0 mm 502 uH 0.000 N

#DIV/0!



