rocCr 22761—77

MEXTOCYAAPCTBEHHEBIA CTAHIAPT

METAJLJIbI 1 CILJIABBI

METO/]I U3MEPEHUS TBEPJOCTHU 110 BPUHEJLTIO
IEPEHOCHBIMU TBEPJOMEPAMM CTATUYECKOTO
JENCTBUA

W3namne odmmmuansHoe

WIK U3ITATEJIBCTBO CTAHTAPTOB
MockBa


http://www.mosexp.ru/m4.html

YIK 669.01:620.178.152.22:006.354 I'pymma B09

M EXTOCYJIAPCTBEHHB # CTAHIAPT

METAJLUTbI 1 CILIABBI

MeTon n3Mepenns TBepAOCTH N0 BpuHe o nepeHocHbIME rocT
TBEPIOMEPAMH CTATHIECKOTO JEeHCTBHS 2276177

Metals and alloys. Method of measuring Brinell hardness by static
action portable hardness meters

MKC 77.040.10
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Orpannvenne CpoKa ACHCTBHSA CHATO MO MPOTOKOAY Ne 3—93 MeXTOCyJapCTBEHHOTO COBETA MO CTAHJAPTH3ALMH,
MeTposiorun ¥ ceprudpukammn (UYC 5-6—93)

HacTtosmuii cTanaapT pacnpoCTpaHSIeTCs Ha YePHBIE M IBETHBIC METAJUIBI M CIUIABBI M YCTAHABIMBAET
METONl M3MEpeHUs TBepHocTH no Bpuuenmo or 78,5 go 5884 MIla (8—600 krc/mMm?2) mepeHOCHBHIMM
TBEpPIOMEPAMH CTATUUECKOTO AekicTBus npu temmeparype ot 0 °C mo 40 °C.

TBepnocTs Mo BpUHELTIO XapaKTepu3yeTCs CPeTHUM HANpPSDKEHUEM B JIyHKE MPH BAABIMBAHUM 11Iapa
HArpy3KO#, MPOMOPLMOHANBEHON KBAIPAaTy IMAMETpA WIapa.

1. ATITIAPATYPA

1.1. B kauecTBe MCMBITATEIABHON amMMapaTypel MPUMEHSIOT MEPEHOCHBIE MPHOOPHI CTATHYECKOTO
IEeUCTBUS, AAIOUIME BO3MOXHOCTD:

IUIABHOTO BO3PaCTaHMsI HArpy3KH;

obecrieueHHsT TOCTOSTHCTBA MPUIIOXKEHHON HArpy3Ku B TeueHHe TpeGyeMoro BpeMeHH. TlorpenrHocThb
mpuodOpPa Mo 3HAYSCHUSAM UCITBITATEIbHON HATPY3KH HE JIOJDKHA MpeBbmuaTh +1 %;

TMIPUJIOKECHUST NEUCTBYIOIIETO YCHIIUS TEPNICHIUKYIAPHO K TIOBEPXHOCTH MCHBITYEMOTO H3IEHS
(obpasua).

1.2. IMpuMeHsieMble MPU M3MEPEHUM TBEPAOCTU MO DBpUHENTIO WApPHl JOMKHBI COOTBETCTBOBATH
CIIENYIOIIUM TPEOOBAHUSM:

Marepuan s 11apoB — TepMHUUECKU 00pa0oTaHHasl CTalb C TBEPOOCTBIO MO BuKKepcy He MeHee
850 eaMHMI — NpM M3MepeHMM TBepaocTH o Bpuueamo HB mo 4410 MIla (450 krc/Mm2) u Kapbus
BOJIB(PaMa — TPH U3MEPEHHHU TBEPIOCTH N0 BpuHewmo or 4413 no 5884 MIIa (450—600 krc/Mm?2);

JUAMETP NPUMEHsIeMBIX IIapoB — 1 u 2,5 MM. JlonmyckaeTcss MpUMEHSTh Haphl nuaMeTpoM 5 u 10 MM,
€CJIM 3TO TO3BOJISIET KOHCTPYKIMSA TIPHUOOpa;

MIPCACABbHBIC OTKIIOHCHHA II0 JUHAMCTPY CTAJBHOIO Iapa AdOJXKHBL COOTBCTCTBOBATH TIPYIIIC B
I'OCT 3722—81, a mo muameTpy mapa u3 Kapoumna Bojabdpama He AoKHBI nipeBbiarth +0,0035 mMm. Tpu
HCIONB30BAHMM 1Iapa U3 Kapouaa BojibghpaMa quaMeTpoM S5 1 10 MM npeaenabHbIe OTKJIIOHEHHS. HEe TOJDKHBL
npeBHIIaTh cooTBeTcTBeHHO +0,0040 1 £0,0045 MM;

TapaMeTp IIEPOXOBATOCTH Ra MOBEPXHOCTH Iapa JOJDKeH OBITh He 6otee 0,040 mxm o TOCT 2789—73.

1.3. CranbHoil 1m1ap, MoKa3aBIIMii MOCEe U3MEPEHHST TBEPIOCTH OCTATOUHYIO Me(OpMaLIMIO, TTPEBhI-
maroiryio ykazanHoe B 'OCT 3722—81 npenenbHoe OTKIOHEHUE IS Tpynnbl B, wiu kakoii-mu6o mosepx-
HOCTHBHIN JedekT, a Takke IIap M3 KapOuaa BojbdpaMa, MOKa3aBIIMIl MOCAE U3MEPEHUS OCTATOUHYIO
nehopMaLMIo, MPEBHIIIAIOIIYIO MPEACIbHOE OTKJIOHEHHME, YKa3aHHOe B M. 1.2, MOJDKHBI OBITh 3aMEHEHBI
IPYTHUMH, a COOTBETCTBYIOIIEE U3MEPEHHUE TODKHO CUMTAThCH HENECHCTBUTEbHBIM.

HN3nanne odunmamsHoe ITepeneuaTka BOoCHpemeHa

*
Ilepeusdanue. Anpenv 2003 .

© W3matenncTBO CTaHOApTOB, 1978
© MUIIK H3narenscTBO cTaHmapros, 2003



I'OCT 22761—77 C. 2

1.4. JluaMeTp OTneuaTka U3MepSIoT C TIOMOLIbIO MMKPOCKOIA ¢ MOTPEeLIHOCThIO, HE NMPEBBILIAIOLICH:

+0,003 MM — TIpu U3MEPEHUM TBEPAOCTU LIAPOM AUAMETPOM 1 MM;

+0,006 MM — MpH U3MEPEHHUHU TBEPAOCTH IHAPOM THAMETPOM 2,5 MM.

1.5. ITepuomuueckast MOBEPKA MEPEHOCHBIX MPHOOPOB CTATHYECKOTO NEHMCTBMS IUIS OMNpeneacHHUS
TBepmoCcTH Mo BpuHesmio mpoBomutcsa B coorBercTBUM ¢ TOCT 8.398—80.

2. IOJATOTOBKA K KOHTPOJTIO

2.1. TTapameTp WIEpPOXOBATOCTH MOBEPXHOCTH M3AETUS (00pa3lia) B MECTEe UCTIBITAHUS JOJIKEeH GbITh
He 6onee Ra = 0,32 mxm no T'OCT 2789—73.

2.2. Tlpu mOOrOTOBKE MOBEPXHOCTU UCHBITYeMOro u3lenus (o6pasia) HeoOXonMMO MPUHSATH MEPHI,
MPEeIOTBPAIIAIOIINE BO3MOXHOE M3MEHEHHE TBEPOOCTH MCMBITYEMOTO M3ICHMS (00pa3ua) BCIACOCTBHE
HarpeBa WM HakJjeTa MOBEPXHOCTU MPU MEXaHUUYECKOi 00paboTke.

2.3. HcnwityeMoe usaenue (00pasew) He JOJDKHO CMEILATHCA NMPH U3MEPEHUH TBEPAOCTH.

2.4, MuHuUMaNbHAs TOJLIMHA UCIIBITYEMOTO U3lenus (o6pasia) DJoMKHA GBITh He MeHee 8-KpaTHOM
IJIyOMHEI OTIIeYaTKa.

2.5. BreiGop muaMeTpa 1iapa D, Harpy3ku P, MUHUMAaJIbHOM TOMIMHBI M30eHs (00pa3Lia) M MpOIOLKH-
TeJIBHOCTU BBIICPKKM TIPOU3BOIUTCH WICXONI W3 MAaTepHaNia H3NENUSA, OXHIAEMOM TBEPOOCTH M TOMLIHHBI
M3IETHS B MECTE M3MEPEHHS TBEPIOCTH C coomoneHreM ycaosus 0,2 D < D < 0,6 D B cOOTBeTCTBHH C TabI. 1.

Tab6nuua 1
WHTepan TBEpROCTH MunnMansHast CoOTHOLIEHHE MEXTY Jnamer Harpys- | Ilpomomxu-
Marepuan o BpMHemnoz, Mlla TONLIMHA U3AENHA Harpyskoii P, H (krc), 1 wapa M[:{ Ka P, TENbHOCTb
(xrc/MM”) (obpasia), MM JuaMeTpoM luapa D, MM ’ H (xrc) | Beiaepxkwu, ¢
YepHbie Cs. 1373 mo 5884 Or 1,4 no 0,3 P=294,2 D? 2,5 1838,7 10
Metautel | (140—600) (P=30D? (187,5)
» 0,5 » 0,1 P=294,2 D? 1,0 2942 10
(P=30D? (30,0)
Ot 78,5 mo 1373 Or 0,8 no 0,5 P=981 D2 2,5 612,9 10
(80—140) (P=10 DY (62,5)
» 0,3 » 0,2 P=98,1 D2 1,0 98,1 10
(P=10 D? (10,0)
Isetnrie | Cs. 1275 (130) Or 1,5 P=2942 D? 2,5 1838,7 30
METAJUTBI (P=30D? (187,5)
» 0,6 P=12942 D? 1,0 2942 30
(P=30D? (30,0)
Cs. 343 oo 1275 Or 1,8 no 0,5 P=98,1 D? 2,5 612,9 30
(35—130) (P=10 D? (62,5)
» 0,7 » 0,2 P=98,1D? 1,0 98,1 30
(P=10 D? (10,0)
Ot 78,5 no 343 Or 2,0 oo 0,5 P=245D? 2,5 153,1 60
(8—395) (P=2,5D? (15,6)
» 0,8 » 0,2 P=245D? 1,0 245 60
(P=25D? 2,5)

2.6. Jns Metawios ¢ TeepoocTsio o Bpunemno HB>343 MITa (35 krc/MM2) paccTostHME OT LEHTpa

oTrneyaTka a0 Kpas oOpaslia HODKHO OBITh HE MEHee 2,5 NTUaMETpOB OTNEYaTKa, a PacCTOSTHHUE MEXIY
LIEHTpaMHM IBYX COCEIHMX OTIMEYATKOB MOJLKHO OBITH HE MEHEE YETHIPEX TMAMETPOB OTIMEYATKA.

Jns MeTaanos ¢ TepaocThio no Bpuuenmo HB<343 MIIa (35 krc/mMMm2) paccTosiMmMe OT lIeHTpa
OTIeyaTka A0 Kpas o0pasla JOKHO OBITh HE MEHEE TPEX IMAMETPOB OTTICYATKA, a PACCTOSHUE MEXIY
LIEHTPAMH JIByX COCETHMUX OTIEYATKOB IOJDKHO OBITH HE MEHEE IIECTH AHAMETPOB OTIMEYATKA.

2.7. Tlpu u3sMepeHUHU TBEPAOCTU HA U3IEAUsIX (00pa3iax) ¢ BRIMYKAON MJIMHAPHUIECKOM MOBEPXHOC-
ThI0O MUHUMAJIBHBIA paguyc KpUBU3HBI U3AEHUs (00pa3La) JOJDKEH ObITh HE MEHEE MATH AUAMETPOB LLApa.
B 3TOM ciyyae MCIBITAHHE MOXET TIPOBOMHUTHCH 0€3 MOATOTOBKH THIOCKOM TIOBEPXHOCTH.

IIpu usMepeHUM TBEPIOCTU HA U3IENMsIX (00pa3uax) ¢ BHIMYKIOH HMIMHAPHYECKON MOBEPXHOCTHIO,
Y KOTOPOH panuyc KpUBU3HBI MCHBIIC MSATH JUAMCTPOB LIAPa, MIMPUHA M JUTMHA MIOATOTORICHHOM IIOCKOH
MOBEPXHOCTH JAOKHBI COOTBETCTBOBATH MPH BAABIMBAHMM LIApa TUAMETPOM 2,5 MM — HE MEHee 5 MM, a
MpY BOABJIMBAHUU 11apa MMaMeTpoM | MM — HE MeHee 2 MM.
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3. ITIPOBEJEHUE KOHTPOJIA

3.1. Ilpu u3MepeHUH TBEPAOCTH MO BpuUHETIO 1ap BAABIUBAETCS B TOBEPXHOCTH U3Aeus (06pasiia)
HMCHBITATeIFHON HATPY3KOW, MPWIOXEHHON B TCYECHHUE OMPEIOEACHHOTO BPEMEHU.

3.2, Ilocne CHATHSL HATPY3KW MTPOBOAMUTCS M3MEPEHHE TUAMETPA OTIIEUATKA.

JluaMeTp OTMeYaTKa AODKEH M3MEPSTHCS B IBYX B3aMMHO NEPICHAMKYISPHBIX HAIPABICHUSAX M
ONPEACHAIThCA KaK CpeaHeapu(pMEeTHIECKOE STHUX U3MEPEHUIA.

Pa3sHOCTL M3MEpPEHMIi AMAMETPOB OTIECUATKOB HE JOKHA TIPEBHILIATE 2 % OT MEHBILETO U3 HHX,

JIist aHU30TPOMHBIX MATEPUAJIOB M U3NCIUM C BBINYKIBIMU LUWJIMHAPUYECKMMH TOBEPXHOCTIMU
Pa3HOCTh H3MEPEHHS AMAMETPOB OTIMECYATKA JOKHA OBITh YKa3aHA B HOPMATHBHO-TEXHUUYECKOM TOKYMEH-
TallMM Ha METAIOMPOAYKLIMIO.

3.3. Teepmoctb Mo BpuHETIO ONpeNeNseTcs Kak CpeaHeapu(PMETHUECKOE pe3yJIbTATOB TPEX BIABJIH-
BaHMIA.

4. OBPABOTKA PE3YJIbTATOB

4.1. Teepmocte no Bpuremmo HB, MIla (krc/mMm2), ompenensior mo TabiMiue TBEPIOCTH TIPH
BIABJIMBAHUH 1IAPA THAMETPOM 2,5 U 1 MM, NPUBEICHHON B MPUJIOXEHUH 1, MJIM BBIMUCTSIOT TIO hopmyre

_ 2P

B= s
DD —VD2—d?)

rme P — McnbiTaTeIbHAsT Harpys3Ka, KIc;
D — auameTp uiapa, Mum;
d — IMaMeTp OTMeyaTKa, MM.
4.2. TIpu usmepeHuu TBepaocTu obo3HaueHue HB nonomHseTcst MHOEKCAMM, YKA3bIBAIOUIUMH YCIIO-
BUSL I3MEPEHMS B CISAYIOLLEM Nopsake: neppas uudpa nepen HB ykaspisaer TBepnocts B MIIa (krc/Mm2),
nepBas mudpa nociae HB ykaspmBaeT quaMeTp mapa B MWJDTAMETPax, BTopasi — Harpy3ky B H (Krc) u TpeTest
— TIPONOIXUTEIBLHOCTE BBIIEPXKH TION Harpy3koii B cekyHaax. Hampumep: 3000 HB2,5/1838,7/10 o3na-
yaeT TBepHOCTh Mo bpunemmo, pasHyio 3000 MIla, npy MCHBITAHMU LUAPOM OUAMETPOM 2,5 MM, MO
Harpy3skoii 1838,7 H, nipu Brizepxke B TeueHue 10 c.
IIpu MCIBITAHUM HA TBEPAOCTD MIAPOM M3 Kapouna Boiibhpama o603HaueHre HB nononHsaercsa OykBoit
W ¢ coxpaHeHHeM YKa3aHHBIX MHAEKCOB.
4.3. Tlo 3HaueHusM TBepaocTH o bpuHenmo HB MoxXHO omnpenemmTs BpeMEHHOE CONPOTHBJICHHE
MDY PACTSKEHHUU G, B MECTE MCIBITAHHA.

CooTHouleHHe MexIy TBepAocThio mo bpunemmo HB v BpeMEHHBIM CONPOTHBICHHEM G, VIS

KOHCTPYKITHOHHBIX YIJIEPOTUCTHIX CTaIeH MEPIUTHOTO KJIACCa MPU UCMBITAHUHM LIADOM JUAMETPOM 2,5 MM
npuseneHo B npuwioxeHuu 2. [orpemHocts onpenencHust HB cocraensier 5 %.
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ITPUHIIOXKEHHUFE 1
O6s3amenvioe

TBEPJAOCTbD 110 BPUHEJLUIIO ITPU BAABJIMBAHUU IITAPA TUAMETPOM 2,5 u 1 mm

JuameTp ormeyarka d, MM, MpH BIABIMBAHUK
wapa guamMeTpoM D, MM, paBHBIM

Teepaocts 1o Bpunento HB, MIIa (krc/mm?), mpu Harpyske P,

H (xrc), paBHO#M

2,5 1 294,2 D2 (30) D? 98,1 D2(10) D2 24,5 D? (2,5) D2
0,719 0,288 4413 (450) — —
0,724 0,290 4364 (445) — —
0,728 0,291 4315 (440) — —
0,732 0,293 4266 (435) — —
0,736 0,294 4217 (430) — —
0,741 0,296 4168 (425) — —
0,745 0,298 4119 (420) — 343 (35,0)
0,748 0,300 4080 (416) 1363 (139) 341 (34,8)
0,749 0,300 4070 (415) 1353 (138) 339 (34,6)
0,753 0,301 4021 (410) 1344 (137) 336 (34,3)
0,758 0,303 3972 (405) 1324 (135) 330 (33,6)
0,763 0,305 3923 (400) 1314 (134) 327 (33,3)
0,767 0,307 3874 (395) 1295 (132) 324 (33,0)
0,772 0,309 3825 (390) 1275 (130) 319 (32,5)
0,777 0,311 3776 (385) 1255 (128) 315 (32,1)
0,782 0,313 3727 (380) 1245 (127) 311 (3L,7)
0,787 0,315 3677 (375) 1226 (125) 307 (31,3)
0,792 0,317 3629 (370) 1206 (123) 303 (30,9)
0,798 0,320 3579 (365) 1187 (121) 298 (30,4)
0,803 0,321 3530 (360) 1177 (120) 294 (30,0)
0,808 0,323 3481 (355) 1157 (118) 290 (29,6)
0,814 0,326 3432 (350) 1147 (117) 286 (29,2)
0,819 0,328 3383 (345) 1128 (115) 282 (28,8)
0,825 0,330 3334 (340) 1118 (114) 278 (28,3)
0,832 0,333 3285 (335) 1098 (112) 274 (27,9)
0,838 0,335 3236 (330) 1078 (110) 270 (27,5)
0,844 0,338 3187 (325) 1059 (108) 266 (27,1)
0,850 0,340 3138 (320) 1049 (107) 262 (26,7)
0,858 0,343 3089 (315) 1030 (105) 257 (26,2)
0,864 0,346 3040 (310) 1010 (103) 254 (25,9)
0,870 0,348 2991 (305) 1000 (102) 249 (25,4)
0,878 0,351 2942 (300) 981 (100) 245 (25,0)
0,885 0,354 2893 (295) 964 (98,3) 241 (24,6)
0,892 0,357 2844 (290) 947 (96,6) 237 (24,2)
0,900 0,360 2795 (285) 932 (95,0) 232 (23,7)
0,907 0,363 2746 (280) 915 (93,3) 229 (23,3)
0,915 0,366 2697 (275) 900 (91,8) 225 (22,9)
0,924 0,370 2648 (270) 883 (90,0) 221 (22,5)
0,932 0,373 2599 (265) 865 (88,2) 217 (22,1)
0,940 0,376 2550 (260) 851 (86,8) 213 (21,7)
0,950 0,380 2501 (255) 833 (84,9) 208 (21,2)
0,957 0,383 2452 (250) 819 (83,5) 205 (20,9)
0,967 0,387 2403 (245) 801 (81,7) 200 (20,4)
0,977 0,391 2354 (240) 785 (80,0) 196 (20,0)
0,988 0,395 2305 (235) 768 (78,3) 192 (19,6)
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IIpodononcenue
Juametp ormevarka d, MM, NPU BIABIMBAHUU Teeprocts mo Bpuxemo HB, MITa (krc/mMm?2), mpu Harpyske P,
wapa guamerpom D, MM, paBHBIM H (xrc), paBHOIt
2,5 1 294,2 D? (30) D? 98,1 D? (10) D? 24,5 D* (2,5) D?
0,997 0,399 2256 (230) 752 (76,7) 188 (19,2)
1,01 0,404 2207 (225) 737 (75,1) 184 (18,8)
1,02 0,408 2158 (220) 717 (73,1) 180 (18,4)
1,03 0,412 2108 (215) 703 (71,7) 176 (17,9)
1,04 0,416 2059 (210) 686 (69,9) 172 (17,5)
1,05 0,420 2010 (205) 672 (68,5) 168 (17,1)
1,06 0,424 1961 (200) 655 (66,8) 164 (16,7)
1,08 0,432 1912 (195) 637 (64,9) 159 (16,2)
1,09 0,436 1863 (190) 621 (63,3) 155 (15,8)
1,11 0,444 1814 (185) 606 (61,8) 152 (15,5)
1,12 0,448 1765 (180) 589 (60,1) 147 (15,0)
1,14 0,456 1716 (175) 573 (58,4) 143 (14,6)
1,15 0,460 1667 (170) 557 (56,8) 139 (14,2)
1,17 0,468 1618 (165) 539 (55,0) 135 (13,8)
1,18 0,472 1569 (160) 523 (53,3) 130 (13,3)
1,20 0,480 1520 (155) 507 (51,7) 127 (12,9)
1,22 0,488 1471 (150) 491 (50,1) 123 (12,5)
1,24 0,496 1422 (145) 475 (48,4) 119 (12,1)
1,26 0,504 1373 (140) 458 (46,7) 115 (11,7)
1,28 0,512 1324 (135) 442 (45,1) 111 (11,3)
1,30 0,520 1275 (130) 427 (43,5) 107 (10,9)
1,32 0,528 — 414 (42,2) 104 (10,6)
1,33 0,532 — 408 (41,6) 102 (10,4)
1,34 0,536 — 401 (40,9) 100 (10,2)
1,35 0,540 — 394 (40,2) 99 (10,1)
1,36 0,544 — 388 (39,6) 97  (9,90)
1,37 0,548 — 382 (38,9) 95,4 (9,73)
1,38 0,552 — 376 (38,3) 93,9 (9,58)
1,39 0,556 — 370 (37,7) 92,5 (9,43)
1,40 0,560 — 364 (37,1) 90,0 (9,27)
1,41 0,564 — 358 (36,5) 89,6 (9,14)
1,42 0,568 — 353 (36,0) 88,3 (9,00)
1,43 0,572 — 347 (35,4) 86,9 (8,86)
1,44 0,576 — 341 (34,8) 85,4 (8,71)
1,45 0,580 — 337 (34,4) 84,4 (8,61)
1,46 0,584 — 332 (33,8) 83,0 (8,46)
1,47 0,588 — 327 (33,3) 81,7 (8,33)
1,48 0,592 — 322 (32,8) 80,4 (8,20)
1,49 0,596 — 313 (31,9) 78,4 (7,99)
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IIPHIIOXXEHUE 2
Pexomendyemoe

HB, MTla (krc/Mm2) | 6,, MTTa (krc/mm?) |HB, MIa (kre/mm?) | 6, MITa (kre/mm?) [HB, MTTa (kre/mm?)| 6, MITa (kre/mm?)
981 (100) 378 (38,5) 2305 (235) 779 (79,4) 3648 (372) 1214 (123,8)
1000 (102) 383 (39,0) 2324 (237) 785 (80,0) 3677 (375) 1226 (125,0)
1020 (104) 388 (39,6) 2354 (240) 794 (81,0) 3697 (377) 1234 (125,8)
1040 (106) 393 (40,1) 2373 (242) 800 (81,6) 3727 (380) 1245 (127,0)
1059 (108) 399 (40,7) 2403 (245) 809 (82,5) 3746 (382) 1253 (127,8)
1079 (110) 404 (41,2) 2422 (247) 815 (83,1) 3776 (385) 1264 (128,9)
1098 (112) 410 (41,8) 2452 (250) 824 (84,0) 3795 (387) 1271 (129,6)
1128 (115) 419 (42,7) 2471 (252) 830 (84,6) 3825 (390) 1282 (130,7)
1147 (117) 425 (43,3) 2501 (255) 839 (85,5) 3844 (392) 1290 (131,5)
1177 (120) 434 (44,2) 2520 (257) 844 (86,1) 3874 (395) 1301 (132,7)

3893 (397) 1308 (133,4)
1196 (122) 439 (44,8) 2550 (260) 853 (87,0) 3923 (400) 1319 (134,5)
1226 (125) 448 (45,7) 2569 (262) 859 (87,6) 3942 (402) 1327 (135,3)
1345 (127) 454 (46,3) 2599 (265) 868 (88,5) 3972 (405) 1340 (136,6)
1275 (130) 463 (47,2) 2618 (267) 874 (89,1) 3991 (407) 1347 (137,4)
1295 (132) 469 (47,8) 2648 (270) 883 (90,0) 4021 (410) 1358 (138,5)
1324 (135) 479 (48,8) 2667 (272) 889 (90,6) 4040 (412) 1368 (139,5)
1345 (137) 490 (50,0) 2697 (275) 898 (91,6) 4070 (415) 1383 (141,0)
1373 (140) 492 (50,2) 2716 (277) 904 (92,2) 4089 (417) 1391 (141,8)
1393 (142) 494 (50,4) 2746 (280) 914 (93,2) 4119 (420) 1402 (143,0)
1422 (145) 508 (51,8) 2765 (282) 920 (93,8) 4138 (422) 1410 (143,8)
1442 (147) 514 (52,4) 2795 (285) 929 (94,7) 4168 (425) 1422 (145,0)
1471 (150) 523 (53,2) 2815 (287) 935 (95,3) 4187 (427) 1430 (145,8)
1491 (152) 528 (53,8) 2844 (290) 944 (96,3) 4217 (430) 1442 (147,0)
1520 (155) 537 (54,8) 2864 (292) 951 (97,0) 4237 (432) 1451 (148,0)
1540 (157) 543 (55,4) 2893 (295) 961 (98,0) 4266 (435) 1466 (149,5)
1569 (160) 553 (56,4) 2913 (297) 967 (98,6) 4285 (437) 1474 (150,3)
1589 (162) 559 (57,0) 2942 (300) 976 (99,5) 4315 (440) 1486 (151,5)
1618 (165) 569 (58,0) 2962 (302) 984 (100,3) 4335 (442) 1494 (152,3)
1638 (167) 575 (58,6) 2991 (305) 995 (101,5) 4364 (445) 1505 (153,5)
1667 (170) 583 (59,4) 3011 (307) 1001 (102,1) 4384 (447) 1513 (154,3)
1687 (172) 588 (60,0) 3040 (310) 1010 (103,0) 4413 (450) 1523 (155,3)
1716 (175) 598 (61,0) 3060 (312) 1017 (103,7) 4433 (452) 1535 (156,5)
1736 (177) 604 (61,6) 3089 (315) 1028 (104,8) 4462 (455) 1550 (158,0)
1765 (180) 613 (62,5) 3109 (317) 1035 (105,5) 4482 (457) 1557 (158,8)
1785 (182) 619 (63,1) 3138 (320) 1044 (106,5) 4511 (460) 1569 (160,0)
1814 (185) 628 (64,0) 3158 (322) 1050 (107,1) 4531 (462) 1579 (161,0)
1834 (187) 634 (64,6) 3187 (325) 1059 (108,0) 4560 (465) 1594 (162,5)
1863 (190) 642 (65,5) 3207 (327) 1066 (108,7) 4580 (467) 1600 (163,1)
1883 (192) 648 (66,1) 3236 (330) 1077 (109,8) 4609 (470) 1608 (164,0)
1912 (195) 657 (67,0 3256 (332) 1084 (110,5) 4629 (472) 1618 (165,0)
1932 (197) 663 (67,6) 3285 (335) 1094 (111,5) 4658 (475) 1633 (166,5)
1961 (200) 673 (68,6) 3305 (337) 1099 (112,1) 4678 (477) 1643 (167,5)
1981 (202) 679 (69,2) 3334 (340) 1108 (113,0) 4707 (480) 1652 (168,5)
2010 (205) 687 (70,0) 3354 (342) 1115 (113,7) 4727 (482) 1662 (169,5)
2030 (207) 691 (70,5) 3383 (345) 1126 (114,8) 4756 (485) 1672 (170,5)
2059 (210) 699 (71,3) 3403 (347) 1133 (115,5) 4776 (487) 1682 (171,5)
2079 (212) 707 (72,1) 3432 (350) 1142 (116,5) 4805 (490) 1697 (173,0)
2108 (215) 718 (73,2) 3452 (352) 1148 (117,1) 4825 (492) 1704 (173,8)
2128 (217) 724 (73,8) 3481 (355) 1157 (118,0) 4854 (495) 1716 (175,0)
2157 (220) 734 (74,8) 3501 (357) 1164 (118,7) 4874 (497) 1724 (175,8)
2177 (222) 739 (75,4) 3530 (360) 1175 (119,8) 4903 (500 1736 (177,0)
2206 (225) 748 (76,3) 3550 (362) 1182 (120,5)
2226 (227) 756 (77,1) 3579 (365) 1192 (121,5)
2256 (230) 765 (78,0) 3599 (367) 1197 (122,1)
2275 (232) 771 (78,6) 3628 (370) 1206 (123,0)
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