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Formule i tabele za ispit iz Otpornosti materijala

Naponi i deformacije
n
Onsr = Z < Tdoz

F
Tssr = I < Tdoz
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. FL
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Naponi u kosom presjeku

og = %(1 + cos 26)

Tz .
= ——sin 26
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Uvijanje

Kruzni poprecni presjek
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Ty = I_p
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I
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(:b = G_IO < ¢max
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Formule i tabele za ispit iz Otpornosti materijala

Neokrugly popreéni presjek Tankostjent zatvoreni elementi
Trmax ¢' T= 2T5rtAm
N . . TL "ds
, , *Tral
al ¢ ® 4817 7.107L
NP a a'G
: Savijanje
< >
Normalni napon
a a 207 4671 ,,
a a'G 0=TY < 0doz
|(L>|
Smicuéi napon
2
- 27 | (& +5°)7L Ve .
b$_ rab® ZdhG * b doz
LA:%“—:»
ab ¢ ¢ — Pravougaoni poprecni presjek
1.0 [ 0.208 | 0.1406
1210219 ]0.1661 b/ h2
15]0231 | 01958 g2 (_ B y%)
200246 [0.229 2\4
N 2510258 |0.249 3V
. 3.0 [ 0267 | 0.263 7 77 Tmax = 51
4.0 0282 | 0.281 - —

v 5.0 0291 ]0.291 Gab c,ab’G o o
R 10010312 | 0312 — Kruzni poprecni presjek
g x| 0333 [0333

alb>5 4w
] N b max — SA
¢ =c¢,=—|1-0.63—
3 a
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Formule i tabele za ispit iz Otpornosti materijala

— Kruzni prsten

. :4V r3 +rirg + 13 :ﬂ 14+ 9?2 UJ:dfl
max g4 ¥+ s 34 1+ 12 do
Jednacina elasticne linije
Ely" = —M(x)
Ravno stanje napona
Opy = Ou 0y | Tz — Ty €08 20 + Ty, sin 26
2 2 )
Tey = — Te — Ty sin 20 + 7y, cos 26
Oz +0 Op — O 2
o1 = $2 £+ <7$2 y) +72,
2

tg20, = Tay

Oy — Ty

Op — O 2 g1 — 09
xT
Tmax — ( 2 y) + Tﬂz‘y 2
tg26, = _Jz "%
2Tyy
S e pr pr

sfericni sud pod pritiskom: o e Tmax =
cilindricni sud pod pritiskom: o1 = ]; oy = % Tmax = %

€x =

(0p — voy ) (+aAT)

€y = E(% —vo,)(+aAT)

€, = —%(U;ﬂ + ) (+aAT)

72 = e+ vey) (- AT)
7y = Ty - ve) (- fj” AT)
o, =20
Troosno naponsko stanje
€r = %[am —v(oy +0.)](+aAT)
) = 110, — v(0:0.)|(+aAT)
. = 20w — (o, +0,)|(+0AT)
7o = T (1 Ve vl + el oAT)
7= T~ Vet vles )l - TS AT)
0u = (L Ve vl 4 ))( T AT)

(1+v)(1 —2v)

1—2v

AV =Vy(ex + ey +€.) = z

(0p +0y+02)
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Formule i tabele za ispit iz Otpornosti materijala

Hipoteze o razaranju materijala Izvijanje
2
max(|ay|,|o2]), o1 i o9 istog znaka - Rep A= Elnin
kv = ‘ - P=
oy |oy — 02|, 01 1 09 razli¢itog znaka S (ki)
Ro gdje je k = 2,1,0.7,0.5 za konzolu, prostu gredu, gredu s ukljestenjem
Ockv = \/0’12 — o102+ 03 < g i gredu s dva ukljestenja, respektivno.
R e
Teky = max(|oy, |oa|) < Tﬁn Ekscentricno izvijanje
_Jonzao1,02 >0 Ry P Mc P ec L
Oeky = . . <= Omax = — =— |14+ —<sec|k—
01 — Qz02,01 1 09 razli¢itog znaka S A Ji A r2 b
Oeky = |0a| < —=L za 01,09 <0 T = L
ekv — |02 g 1,92 A
— Rr’n’z P . .. .
Qg = R Neelasticno izvijanje
mp
7T2Et
Tkr =

(?L)?’
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Formule i tabele za ispit iz Otpornosti materijala

Karakteristike poprec¢nih presjeka

I, +1 I, -1 .
I, = - LS ycos?(?ffwstH

. 2 2

I —1, .
Loy = ——— Y sin 26 + 1, cos 20

I, +1, I —1,\’
Is = 2 \/(2) + 13,

21,
I, — 1,

tg20 = —

I, +1, =1, + 1, =1 + Iy = const.

I.I, — Iglyl =11, — Iﬁy = I11y = const.

Iy - Iyu + x%‘A
Il"y - Iiﬂ(:y(: + ICyCA

I,=1I,+1,
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Formule i tabele za ispit iz Otpornosti materijala

Tabela I Priblizne karakteristike nekih inZenjerskih materijala

FPoisson-ov Kocficijent
.. Specificna gustina, o Modul elasti¢nosti, E Napon tecenja, R,y Cyrstoda, Rin o termalnog
Materijal 1000 kg/m? GPa MPa MPa kocficijent, v Sirenja,
x10° 1/°C
Ali legure Al legure 2.5-2.9 72-89 30-330 65-610 0.32-0.36 22-24
Bakar i Cu legure 8.9 112-148 30-350 100-400 0.34-0.35 16.9-18
]
Beton 23-26 14-31 - llf‘l'sgﬂg 0.15-0.2 6-13
Bronza 8.5-9 70-105 100-500 210-730 0.34-0.35 17-19
. 351-42.9° 64.5-78.9%
Bor 0.44-0 54 7.6-9.39 ; H ; ;
(pinus spp.) 1 4537 32399
Drvo Hrast I 54.2-663% 112137
(uzduz (Quercus falcata) 0.69-0.84 14.1-17.3% - - — 0.35-0.4 2119
vlakana) 1 52-6.4 5.2-6.4
I 37.9-463" 66.4-81.2"
Jela 0.39-0.48 10.7-139 - - -
(abics procera) 1 323.3.94) 1417
ik ugljeniéni 78-7.9 205-217 400-1500 550-1760 0.285-0.295 10.5-13.5
€ll
legirani (nerdajuéi) 7.6-8.1 189-210 170-1000 400-2240 0.265-0.275 13-20
Guma (prirodna) 0.92-0.93 0.0015-0.0025 20-30 22-32 0.499-0.50 150-450
Mesing 7.9-8.55 90-110 95-500 310-550 0.34-0.35 17-207
Magnezij i Mg legure 1.75-1.87 42-47 70-215 119-283 0.29-0.31 24.6-28
Olovo i Pb legure 8.85-11 1317 90-350 2146 0.435-0.445 23-29
Plasticni | Nailan (Tip 66) 1.13-1.15 1.73-3.79 55.2-82.7 90-99, 24 0.4-042 110-150
materijali | polietilen (PE-HD) 0.952-0.965 1.07-1.09 26.2-31 22.1-31% 0.41-0427 106-198
11009
Sivi liv 7.05-7.25 80-138 140-420% 5191?)-11113% 0.26-0.28 11-12.5
_ idi)
Staklo (silika) 217-2.22 72-74 - fgégi(i'go,j 015-0.16 0.48-0.52
Granit, mermer, kvarc 26-2.9 40-100 - 500-2807
Stijene 0.2-03 5-9
Kreénjak, pjeiéenjak 2.0-2.9 20-70 - 20-200°
Pluto 0.12-0.24 0.013-0.05° - 0.54-2% 0.05-0.45 130-230

Ypritisak  Ysavijanje Paatezane ™ prorijenjens vrijsdnosti | -okomite na vlakna ||-paralelno wlaknima
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike poprecnih presjeka

Moment inercije

Presjek l::;?gztzj Povrsina 4
[x [y Wv Wy Sx (Qx)
- : bh bh' Ak’ hb' Ab’ bh'  Ah b Ab b
12 12 12 12 6 6 6 6 8
b
b+p
| yd T3 bl bH AR I bh AR d 4
D 7 3 3 — 2
L £ I by =— —(p'+4) —== P —bh
. d _h 2 36 18 12 2412 . 81
R ) - 3 za p>q
= L]
d=2r
R d'n r'r d'z r'r d'n rr dn rr dn 27 d
- P2 .22 222 R R = X
4 4 4 4 6 4 32 4 32 3012
P/, rsina . (lSa: +9a sin 2a—sin:a) r . I, [, 4r' sinar
e= ra Ta —(2a -sin 20’) - -
i » 3ex 8 e rsina 3
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike poprec¢nih presjeka — nastavak

.. Moment inercije
Presjek I:OVI(.)VZtaJ Povrs$ina 4
ezista I I W, W, S (Q))
: 4] ) bh —bh byhy — bk hyby” — hby 2, 21, byhy' — bk
' B 12 12 hy b 8
, (d _d:J)H (‘s'j‘:i_a’li)’?ir 2(r -+
4=2 (n'=n)7 = - = | 2eon)

64 64
= -y
v=d/d ( ) 32 32 12
3\/56.'2 .
5 = Sx/ga" 5J§a‘ Sa_ S\Ga‘ a
‘ 16 16 8 16 2
2\/5(.7'
b e
< VA < T |
B = — =]
3 a {3 =7 o + ‘ ‘ R
1 - -; T hb +hb QI" .,__-_:__/ hlbl‘ + J“":b:‘ [_\ & bleh
4 - 11 172 —— - L
4] . < = = 5 12 12 e b, 2
.hc‘d o + +
=" A P
b, [ ~'a| =
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike nekih ¢eli¢nih profila

Oznaka Osnovne mjere Povriina y-0sa Z-0sa
I-pl‘oﬁl h b A { r s Az [),.4 i VK,S I_,.4 i Wz3
1 mm mm mm mm mm mm cm cm mm cm cm mm cm
80 80.00 42.00 3.90 5.90 3.90 2.30 7.57 77.80 32.00 19.50 6.29 9.10 3.00
(DIN 1025) 100 100.00 50.00 4.50 6.80 4.50 2.70 10.60 171.00 40.10 34.20 12.20 10.70 4.88
120 120.00 58.00 5.10 7.70 5.10 3.10 14.20 328.00 48.10 54.70 21.50 12.30 7.41
140 140.00 66.00 5.70 8.60 5.70 3.40 18.20 573.00 56.10 81.90 35.20 14.00 10.70
z L 160 160.00 74.00 6.30 9.50 6.30 3.80 22.80 935.00 64.00 117.00 54.70 15.50 14.80
o 180 180.00 82.00 6.90 10,40 6.90 410 27.90 1450.00 72.00 161.00 81.30 17.10 19.80
. /’7 ;—TJ 200 200.00 90.00 7.50 11.30 7.50 4,50 33.40 2140.00 80.00 214.00 117.00 18.70 26.00
: y 220 220.00 98.00 8.10 12.20 8.10 4,90 39.50 3060.00 88.00 278.00 162.00 20.20 33.10
240 240.00 106.00 8.70 13.10 8.70 520 46.10 4250.00 985.90 354.00 221.00 22.00 41.70
fy 260 260.00 113.00 9.40 14.10 9.40 560 53.30 5740.00 104.00 442.00 288.00 23.20 51.00
v 280 280.00 118.00 10.10 15.20 10.10 6.10 61.00 7590.00 111.00 542.00 364.00 24.50 61.20
= . 300 300.00 125.00 10.80 16.20 10.80 6.50 69.00 9800.00 119.00 653.00 451,00 25.60 72.20
320 320.00 131.00 11.50 17.30 11.50 6.90 77.70 12510.00 127.00 782.00 555.00 26.70 84.70
340 340.00 137.00 12.20 18.30 12.20 7.30 86.70 15700.00 135.00 923.00 674.00 28.00 98.40
360 360.00 143.00 13.00 19.50 13.00 7.80 97.00 19610.00 142.00 1090.00 §18.00 29.00 114.00
380 380.00 149.00 13.70 20.50 13.70 820 107.00 24010.00 150.00 1260.00 975.00 30.20 131.00
400 400.00 155.00 14.40 21.60 14.40 8.60 118.00 29210.00 157.00 1460.00 1160.00 31.30 149.00
— 425 425,00 163.00 15.30 23.00 15.30 9.20 132.00 36970.00 167.00 1740.00 1440.00 33.00 176.00
b 450 450.00 170.00 16.20 24.30 16.20 9.70 147.00 45850.00 177.00 2040.00 1730.00 34.30 203.00
= 475 475.00 178.00 17.10 2560 17.10 10.30 163.00 56480.00 186.00 2380.00 2090.00 36.00 235.00
500 500.00 185.00 18.00 27.00 18.00 10.80 179.00 68740.00 196.00 2750.00 2480.00 37.20 268.00
550 550.00 200.00 19.00 30.00 19.00 11.90 212.00 99180.00 216.00 3610.00 3490.00 40.20 349.00
600 600.00 215.00 21.60 32.40 21.60 13.00 254.00 139000.00 234.00 4630.00 4670.00 43.00 434.00
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike nekih ¢eli¢nih profila — nastavak

Ravnokraki L-profil

(DIN EN 10056-1)

[e)
Z

LN

Oznaka Osnovne mjere Povriina Jy-osa z-08a
axt [ ¥ e A I, i W, J I W,

L mm mm mm | mm cm? cm? mm cm?® cm?* mm cm®
20x3 20x3 3.50 1.75 0.60 1.12 0.62 7.40 0.44 0.15 3.70 0.18
25x3 25x3 3.50 1.75 0.73 1.42 1.27 9.50 0.72 0.31 4.70 0.30
25x4 25x4 3.50 1.75 0.76 1.85 1.61 9.30 0.91 0.40 470 0.37
30x3 30x3 5.00 2.50 0.84 1.74 224 11.40 1.06 0.57 570 0.48
30x4 30x4 5.00 2.50 0.89 227 2.85 11.20 1.34 0.76 5.80 0.60
35x4 35x4 5.00 2.50 1.00 2.67 4,68 13.30 1.89 1.24 6.80 0.88
40x4 40x4 6.00 3.00 1.12 3.08 7.09 15.20 2.51 1.86 7.80 1.17
40x5 40x5 6.00 3.00 1.16 3.79 8.64 15.10 3.05 222 7.70 1.35
45x4 45x4 7.00 3.50 1.23 3.49 10.20 17.10 3.21 2.68 8.80 1.54
45x5 45x5 7.00 3.50 1.28 3.49 10.20 17.10 3.21 2.68 8.80 1.54
50x5 50x5 7.00 3.50 1.40 4.80 17.40 19.00 4.92 4.59 9.80 232
50x6 50x6 7.00 3.50 1.45 5.69 20.40 18.90 577 524 9.60 2.56
60x5 60x5 8.00 4.00 1.64 5.82 30.70 23.00 7.24 8.03 11.70 3.46
60x6 60x6 8.00 4.00 1.69 6.91 36.10 22.90 8.51 9.43 11.70 3.95
60x8 60x8 8.00 4.00 177 9.03 46.10 22.60 10.87 12.10 11.60 4.83
65x7 B65x7 9.00 4.50 1.85 8.70 53.00 24.70 11.53 13.80 12.60 5.27
70x6 70x6 9.00 4.50 1.93 8.13 58.50 26.80 11.82 15.30 13.70 561
T0x7 T0x7 9.00 4,50 1.97 9.40 67.10 26.70 13.56 17.60 13.70 6.32
75x8 75x8 9.00 4.50 213 11.50 93.30 28.50 17.59 24.40 14.60 8.10
80x8 80x8 10.00 | 5.00 | 2.26 12.30 115.00 30.60 20.33 29.60 15.50 9.26
80x10 80x10 10.00 5.00 2.34 15.10 139.00 30.30 24.57 35.90 15.40 10.80
90x7 90x7 11.00 5.50 2.45 12.20 147.00 34.60 23.10 38.30 17.70 11.05
90x9 90x9 11.00 5.50 2.54 15.50 184.00 34.50 28.91 47.80 17.60 13.31
100x8 100x8 12.00 6.00 274 15.50 230.00 38.50 3253 59.90 19.60 15.46
100x10 100x10 12.00 6.00 2.82 19.20 280.00 38.20 39.60 73.30 19.50 18.38
100x12 100x12 12.00 6.00 2.90 22.70 328.00 38.00 46.39 86.20 19.50 21.02
120x10 120x10 13.00 6.50 3.31 23.30 479.00 46.30 56.45 129.00 23.60 27.56
120x12 120x12 13.00 6.50 3.40 27.50 584.00 46.00 68.83 152.00 23.50 31.61
130x12 130x12 14.00 7.00 3.64 30.00 750.00 50.00 81.59 194.00 25.40 37.69
150x12 150x12 16.00 8.00 412 34.80 1170.00 58.00 110.31 303.00 29.50 52.00
150x15 150x15 16.00 8.00 4.25 43.00 1430.00 57.60 134.82 370.00 29.30 61.56
160x15 160x15 17.00 8.50 4.49 46.10 1750.00 61.50 154.68 453.00 31.40 71.34
180x16 180x16 18.00 9.00 502 55.40 2690.00 69.60 211.35 679.00 35.00 95.64
180x18 180x18 18.00 9.00 510 61.90 2970.00 69.30 233.35 757.00 34.90 104.96
200x16 200x16 18.00 9.00 5.52 61.80 3722.00 77.60 263.19 960.00 39.40 122.98
200x18 200x18 18.00 9.00 560 69.10 4132.00 77.30 292.18 1067.00 39.30 134.73
200x20 200x20 18.00 9.00 568 76.30 4529.00 77.00 320.25 1172.00 39.20 145.90
200x24 200x24 18.00 9.00 5.84 90.60 5284.00 76.40 373.64 1378.00 39.00 166.85
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike nekih ¢eli¢nih profila — nastavak

Osnovne mjere Povrsina y-0sa z-08a

Ozmaka axbxt r I ey e, o A 1, iy W, A i. w.

L mm mm mm cm cm rad cm’ cm* mm cm® cm* mm cm®
30x20x3 30x20x3 4.00 2.00 0.502 0.99 0,404 1.42 1.43 10.00 0.70 0.25 4.20 0.24
30x20x4 30x20x4 4.00 2.00 0.541 1.03 0,399 1.85 1.81 9.90 0.89 0.33 4.20 0.32
40x20x4 40x20x4 4.00 2.00 0.481 1.47 0,247 2.25 3.79 13.00 1.47 0.39 4.20 0.34
40x25x4 40x25x4 4.00 2.00 0.623 1.36 0,364 2.40 4.35 13.30 1.62 0.70 5.30 0.52
45x30x4 45x30x4 4.50 225 0.739 1.48 0,408 2.87 6.65 15.20 217 1.18 6.40 0.76
50x30x5 50x30x5 5.00 2.50 0.741 1.73 0,339 3.78 10.40 16.60 3.12 1.56 6.40 0.95
60x30x5 60x30x5 6.00 3.00 0.684 217 0,252 4.29 16.50 19.60 423 1.69 6.30 0.95
60x40x5 60x40x5 6.00 3.00 0.972 1.96 0,409 479 19.80 20.30 484 3.50 8.60 1.67
. 60x40x6 60x40x6 6.00 3.00 1.01 2.00 0,407 5.68 23.10 20.20 567 412 8.50 1.99
Raznokraki L-pl“Oﬁl 65x50x5 65x50x5 6.50 3.50 1.25 1.99 0,523 5.54 28.80 22.80 6.36 6.21 10.60 2.63
70x50x6 70x50x6 6.00 3.00 1.25 223 0,460 6.88 39.90 24.10 8.28 7.94 10.70 3.18
(DIN EN 10056-1) 75x50x6 75x50x6 7.00 3.50 1.21 2.44 0,410 7.19 46.62 25.46 9.10 8.36 10.78 317
75x50x8 75x50x8 7.00 3.50 1.29 2.52 0,406 9.41 59.65 25.17 11.74 10.76 10.69 4.10
80x40x6 80x40x6 7.00 3.50 0.884 2.85 0,253 6.89 47.60 26.30 9.14 4.90 8.40 2.06
80x40x8 80x40x8 7.00 3.50 0.963 2.94 0,248 9.01 60.90 26.00 11.85 6.41 8.40 275
_ r: B0x60xT BOx60xT 8.00 4.00 1.52 2.51 0,500 938 72.00 2770 | 1298 15.40 12.80 5.32
A 100x50x6 100x50x6 9.00 4.50 1.05 3.51 0,256 B.73 95.20 3300 | 1451 9.78 10.60 3.24
100x50x8 100x50x8 9.00 4.50 1.13 3.60 0,252 11.50 123.00 3280 | 18.98 12.60 10.50 4.27
! 100x66x7 100x65x7 10.00 5.00 1.51 3.23 0,393 11.20 128.00 3390 | 1875 | 2160 13.90 §.19
100x65x8 100x65x8 10.00 5.00 1.55 3.27 0,392 12.67 144,20 33.74 2118 24.60 13.99 7.14
100x66x10 | 100x65x10 10.00 5.00 163 3.36 0,389 15.61 174.90 3347 | 2588 | 3015 13.90 8.72
9 ¥ 100x75x8 100x75x8 10.00 5.00 1.87 3.10 0,500 13.47 162.50 3474 | 2338 | 3484 16.04 9.48
/7 100x75x9 100x75x9 10.00 5.00 1.91 3.15 0,500 15.10 181.00 3470 | 2614 | 37.80 15.90 10.50
§ ] [ - 100x75x10 | 100x75x10 10.00 5.00 1.95 3.19 0,498 16.61 197.20 3446 | 2851 42.17 15.94 11.56
<+ L . 100x75x11 100x75x11 10.00 5.00 1.99 3.23 0,497 18.20 214.00 34.40 31.03 45.40 15.80 12.77
T 100x75x12 | 100x75x12 10.00 5.00 2.03 3.27 0,495 19.67 229,60 3416 | 3332 | 4047 15.86 13.55
en L\ 120x80x8 120x80x8 11.00 5.50 1.87 3.83 0,412 15.50 261.00 4100 | 3171 45.80 17.20 10.84
a 120x80x10 | 120x80x10 11.00 5.50 1.95 3.92 0,410 19.10 318.00 4070 | 3888 | 56.10 17.10 13.45
120x80x12 | 120x80x12 11.00 5.50 2.03 4.00 0,407 22.70 371.00 4040 | 4553 | 66.10 17.10 15.86
126x75x8 125x75x8 11.00 5.50 168 4.14 0,245 15.49 274.00 4206 | 3247 | 4093 16.26 9.75
126x76x10 | 126x75x10 11.00 5.50 1.76 423 0,343 19.13 334.20 4180 | 3986 | 49.86 16.14 11.96
125x75x12 | 125x75x12 11.00 5.50 1.84 431 0,340 22.69 391.00 41.51 46.92 | 58.47 16.05 | 14.10
135x65x8 135x65x8 11.00 5.50 1.34 478 0,240 15.49 307.10 4453 | 3495 | 2945 13.79 7.45
135x65x10 | 135x65x10 11.00 5.50 1.42 4.88 0,238 19.13 374.70 4426 | 42.99 | 35.86 13.69 9.18
150x75x9 150x75x9 12.00 6.00 1.57 5.26 0,256 19.59 482.90 4964 | 4917 | 50.00 16.01 11.15
150x75x10 | 150x75x10 12.00 6.00 1.61 5.31 0,255 21.65 530.80 49.51 5425 | 55.13 15.96 | 12.30
150x75x12 | 150x75x12 12.00 6.00 1.69 5.40 0,252 25.71 623.20 49.23 | 64.11 64.69 15.86 | 14.55
150x75x15 | 150x75x15 12.00 6.00 1.81 5.52 0,248 31.65 753.50 48.79 | 78.23 | 78.59 15.76 17.86
150x90x10 | 150x90x10 12.00 6.00 2.04 5.00 0,346 23.15 590.90 5052 | 5850 | 88.28 1953 | 17.55
150x90x12 | 150x90x12 12.00 6.00 212 5.08 0,344 27.51 694.50 5024 | 69.10 103.7 19.41 20.72
150x90x15 | 150x90x15 12.00 6.00 223 5.21 0,340 33.90 840.60 49.79 | 84.24 126.0 19.28 | 25.30
150x100x1 | 150x100x1 12.00 6.00 2.34 4.81 0,413 24.15 637.00 51.35 | 61.99 1142 | 2174 | 2157
150x100x1 | 150x100x1 12.00 6.00 242 4.90 0,412 28.71 749.00 51.07 | 7322 1342 | 2162 | 2544
200x100x1 | 200x100x1 15.00 7.50 2.01 6.93 0,257 29.24 1294.00 | 66.60 | 98.88 1352 | 2150 | 22.36
200x100x1 | 200x100x1 15.00 7.50 2.10 7.03 0,256 34.80 1528.00 | 66.30 117.0 1592 | 21.39 | 26.52
200x100x1 | 200x100x1 15.00 7.50 222 7.16 0,254 42.99 1864.00 | 65.84 1436 1937 | 2123 | 3258
200x150x1 | 200x150x1 15.00 7.50 361 6.08 0,505 40.80 202500 | 70.45 1454 | 4302 | 3247 | 5862
200x150x1 | 200x150x1 15.00 7.50 373 6.21 0,503 50.49 2476.00 | 70.03 1784 | 5257 | 3227 | 71.73
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Formule i tabele za ispit iz Otpornosti materijala

Tabela II Karakteristike nekih ¢eli¢nih profila — nastavak

Oznaka Osnovne mjere Povriina y-osa z-08a
h b t, 7 7 72 e, A 1, iy W, I, i, w.
U-pl‘Oﬁl u mm mm mm mm mm mm mm cm? cm? mm cm® cm? mm cm®
30x15 30.00 15.00 4.00 4.50 4.50 2.00 5.20 2.21 2.53 10.70 1.69 0.38 4.20 0.39
(DIN 1 026_] ) 30 30.00 33.00 5.00 7.00 7.00 3.50 13.10 5.44 6.39 10.80 4.26 5.33 9.90 2.68
40 40.00 35.00 5.00 7.00 7.00 3.50 13.30 6.21 1410 15.00 7.05 5.68 10.40 3.08
40x20 40.00 20.00 5.00 550 5.00 2.50 6.70 366 7.58 14.40 379 1.14 560 0.86
Z M 50 50.00 38.00 5.00 7.00 7.00 3.50 13.70 7.12 26.40 19.20 10.56 9.12 11.30 3.75
50x25 50.00 25.00 5.00 6.00 6.00 3.00 8.10 4.92 16.80 18.50 B6.72 2.49 7.10 1.47
\ ﬁ-—"} 60 60.00 30.00 6.00 6.00 6.00 3.00 9.10 6.46 31.60 22.10 10.53 4.51 8.40 2.16
w 65 65.00 42.00 5.50 7.50 7.50 4.00 14.20 9.03 57.50 25.20 17.69 14.10 12.50 5.07
e- 80 80.00 45.00 6.00 8.00 8.00 4.00 14.50 11.00 106.00 31.00 26.50 19.40 13.30 6.36
100 100.00 50.00 6.00 8.50 8.50 4.50 15.50 13.50 206.00 39.10 41.20 29.30 14.70 8.49
v 120 120.00 55.00 7.00 9.00 9.00 4,50 16.00 17.00 364.00 46.20 60.67 43,20 15.90 11.08
= L 140 140.00 60.00 7.00 10.00 10.00 5.00 17.50 20.40 605.00 54.50 86.43 62.70 17.50 14.75
160 160.00 65.00 7.50 10.50 10.50 | 5.50 18.40 24.00 925.00 62.10 115.63 85.30 18.90 18.30
. 180 180.00 70.00 8.00 11.00 11.00 | 5.50 19.20 28.00 1350.00 69.50 150.00 114.00 | 20.20 22.44
200 200.00 75.00 8.50 11.50 11.50 6.00 20.10 32.20 1910.00 77.00 191.00 148.00 21.40 26.96
s 2 220 220.00 80.00 9.00 12.50 12.50 6.50 21.40 37.40 2690.00 84.80 24455 197.00 23.00 33.62
= 240 240.00 85.00 9.50 13.00 13.00 6.50 22.30 42 30 3600.00 92.20 300.00 248.00 24.20 39.55
v, 260 260.00 90.00 10.00 14.00 14.00 | 7.00 | 23.60 48.30 4820.00 99.90 370.77 317.00 | 25.60 47.74
b 280 280.00 95.00 10.00 15.00 15.00 7.50 | 25.30 53.30 6280.00 109.00 448.57 399.00 | 27.40 57.25
— 300 300.00 100.00 10.00 16.00 16.00 8.00 27.00 58.80 8030.00 117.00 535.33 495.00 29.00 67.81
320 320.00 100.00 14.00 17.50 17.50 | 880 | 26.00 75.80 10870.00 121.00 679.38 597.00 | 28.10 80.68
350 350.00 100.00 14.00 16.00 16,00 | 800 | 24.00 77.30 12840.00 129.00 733.71 570,00 | 27.20 75.00
380 380.00 102.00 13.50 16.00 16.00 8.00 23.80 80.40 15760.00 140.00 829.47 615.00 27.70 78.64
400 400.00 110.00 14.00 18.00 18.00 9.00 26.50 91.50 20350.00 149.00 1017.50 846.00 30.40 101.32
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Tabela IIIa Koncentracija napona — aksijalno opterecCenje elemenata s otvorom
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IIIb Koncentracija napona — aksijalno opterecenje elemenata s prelazom
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IIIc Koncentracija napona — aksijalno opterecenje elemenata sa Zlijebom

3 T " " T y ' T " " T T 1 T T T T T T 3 T T T T T T T T T 1 1 1 1 1
EUUA RRN BT ; . TN T 2 ' _
2.8 \ <1 W ’ 28 LA - i
CAAN Do N\ N L o <1 ‘__f__\f__\ NN 1075 L ) - l
26 \. \ ; ]\ 1 : F - ._._._._._._.__‘.‘ — 6 |- 1.0_5 Bi\}\ i v F S L= = —_— ]
FRRRIATNG NN S VAEE! ~— 0T AANNNN I 1 _
2.4 \\ ‘k- i ‘K\K 15 24 \i‘ \ R oS S -J.l'l.s :
R 105 b, H " : E - .- . - 1.03 5 o i I
A A N AN N N . S5 \ = - S 120
o IR LR TR . P 4 o = 1_1;0:_____ . . . .
) 103 TR NSRS | 3= o, \ ARNNNN I toE
- N TS e T iy St MLV | A 1.02 AR NS F
s 102 SRS SN SN LS. AN Sy B s S U B B B B
| \ [N T ] e e e | 1.8 o1 N gy e i S B VR
14 B == e R R oy, L N 14 = = —————t
]_ 3 H H H H A 12 : : : : : ._‘—.-—-s—.____'__'___:___:
1 1

0 0.05 0.1 0.15 02 0.25 03 035 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
b r/d

PTF-UNZE 15



Formule i tabele za ispit iz Otpornosti materijala

Tabela I11d Koncentracija napona — savijanje elemenata s prelazom
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IIle Koncentracija napona — savijanje elemenata sa Zlijebom
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IIIf Koncentracija napona — uvijanje elemenata s prelazom/Zlijebom
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Tabela IV Elasti¢ne linije osnovnih grednih nosaca
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IV Elasti¢ne linije osnovnih grednih nosaca - nastavak
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Formule i tabele za ispit iz Otpornosti materijala

Tabela IV Elasti¢ne linije osnovnih grednih nosaca - nastavak
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