VYPOCET - SPOJ TYPU CLAMP (dle ASME VIII)

I. SILY VE SROUBECH

vypln buriku 123,00
vypocet 123,0000 - T—»
vysvétlivky, odkazy abc
poznamka abc

kontrola We . | FHGL
T t hh Chr | Hpor
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1. PRACOVNI PODMINKY N H

G

pracovni tlak p= 4,00/ Mpa |T3
pracovni teplota t= 250,00(°C

2. PARAMETRY TESNENI (c)

faktor m m= 0,00 viz tabulka na zdloZce Tésnéni - m,y
faktory 0,00 viz tabulka na zdloZce Tésnéni - m,y

3. TESNENI

zakladni Sitka tésnéni bo = mm viz tabulka na zdloZce Tésnici plochy

- b0 < 6 mm, G je stredni prameér tésnéni
- b0 > 6 mm, G je vnéjsi pramér drazky tésnéni
prameér - reakce tésnéni G= 140,00{mm

efektivni Sirka tésnéni = 4,50/mm




4. SILY V PRIRUBACH

celkova sila od pretlaku H=
celkova sila stlac¢eni tésnéni Hp =
celkova osova sila na tésnéni Hm =
5. SILA VE SROUBECH

doplrikovy uhel pfiruby Q=
treci Uhel M=
rozdil Ghld (p-up)=

pracovni sila ve Sroubech - ndvrh

6. POZADOVANA SiLA VE SROUBECH

soucet UhlU (o +p)=
sila k zajiSténi tésnosti Wgl =
sila pro predpéti Wg2 =

7. CELKOVA SiLA VE SROUBECH

dovolené napéti Srouby, pracovni teplota
dovolené napéti Srouby, teplota tésnéni
minimalni plocha Sroubf

prameér Sroubu d=
prameér jadra Sroubu d3=
plocha jadra Sroubu A3 =
pocet Sroubl Ns =
celkova plocha Sroubu Ab =

kontrola Ab -

celkova sila ve Sroubech Wg =

61 544,0000

0,0000(N pro o-krouzky = 0
0,0000(N pro o-krouzky = 0
20,00/° viz obr., max. 40°
5,00(° min. (¢ - ) =5°, u25°
15,0000(° |ontrola
Wo = 10 498,2835|N
0.25 in. min. radius
e
25,0000|° b
0,0000|N . {/ “[.12 T
18 269,9934|N K |a—t—] A
01
© N . P
t 1
Sho = 240,00/ Mpa B
Shg = 240,00|MPa @)
Am= 38,0625(mm?2
12,00{mm min. primér Sroubu 12 mm = 14,00
9,85/mm d3= 11,55
76,2477|mm?2
2,0000|ks
152,4954|mm?2

45 733,9011

N



II. CLAMP A OBJIMKA
1. PRACOVNIi PODMINKY

pracovni tlak p=
pracovni teplota t=

2. VYBER GEOMETRIE
VIZ tabulka na zdloZce Geometrie

3. SIiLY VE SROUBECH

pracovni sila ve Sroubech - ndvrh
celkova sila ve Sroubech

4. SILY V PRIRUBE

vnitfni prdmeér pfiruby

vnéjsi primér priruby

tloustka priruby

sila od pretlaku

rozdil predpinaci a sily od pretlaku
rozdil sily od predtlaku na GanaB

4,0000

250,0000

Mpa

vybrand geometrie

Wo = 10 498,2835(N
Wg = 45 733,9011|N
B= 115,00/ mm
A= 160,00({mm
T= 26,00/mm
HD = 41 526,5000(N
HG = -26 175,0691|N
HT = 20 017,5000(N




5. MOMENT V PRIRUBE

nejmensi tloustka lemu ptiruby

tloustka lemu pfiruby

vzdalenost vnéjsiho okraje lemu a vnéjsiho primé
vzdalenost plsobisté HG a We

vnéjsi primér lemu ptiruby

nejmensi primér objimky

moment od HD

moment od HG

moment od HT

moment od posunuti

moment od tlaku

rovnovazny moment

stfihovy prdimér na pfirubé

osova vzdalenost Cela pfiruby a stfedniho prlimér
pramérna tloustka ptriruby

moment pfi pracovnich podminkach

6. MOMENT PRO ZAJISTENI TESNOSTI
moment pro zajisténi tésnosti

7. PRIRUBOVE SOUCINITELE

moment setrvac¢nosti ramene pfiruby k neutraini ose

vzdalenost od B k ose ramene ptiruby
faktor FH

5,00

5,00

12,5000

0,00

135,00

142,00

747,4770

0,0000

235,2056

0,0000

29,7120

-179,4254

151,0000

12,2092

23,7252

832,9693

mm
mm
mm
mm
mm
mm

Nm
Nm
Nm
Nm
Nm
Nm
mm
mm
mm
Nm

846,8920|Nm

21 351,2364

8,5833

5,2839

viz zdlozka Geometrie
viz zdlozka Geometrie
viz zdlozka Geometrie
viz zdloZka Geometrie
viz zdlozka Geometrie
viz zdlozka Geometrie

mm4
mm3



8. SMYK

Qo =|11951,8313(N

9. SMYK PRI ZAJISTENI TESNOSTI

smykova sila

smykova sila pfi zajiSténi tésnosti

10. SOUCINITELE OBJiMKY

vhitfni prdmeér objimky

vzdalenost od nejmensiho k vnitfnimu prliméru objimky
vzdalenost osy Sroubll od osy pfiruby
vzdalenost osy Sroub(l od neutraini osy

Sitka objimky

vné;jsi priimér objimky

tloustka objimky

Sitka objimky na praméru C

tloustka objimky vné neutralni osy

celkovy Ucinny prarez objimky

moment setrvacnosti objimky k neutralni ose
¢astecna Cinna plocha objimky

¢astecna Cinna plocha objimky

¢astecna Cinna plocha objimky

Qg =

12 151,6017

Cin = Cj + 2*Ic =
Ic=

BC =

eb =

Cw =

Cout =Cin +2*Ct =

Ct=
Cg =
X =
AC=
IC=
Al =
A2 =
A3=

170,00

14,0000

103,00

18,0000

92,00

200,00

15,0000

48,72

2,6376

1 889,3950

116 074,8622

930,0000

353,4750

605,9200

mm
mm
mm
mm
mm
mm
mm
mm
mm
mm?2
mm4
mm?2
mm?2
mm?2

viz zaloZka Geometrie
viz zaloZka Geometrie
viz zaloZka Geometrie

viz zdloZka Geometrie
viz zdlozka Geometrie
viz zdloZka Geometrie
zmér v SolidEdge



11. KOREKCNi SOUCINITEL ZATIiZENI

rameno plsobeni sil na objimce Im = 9,5000/mm

pomocny soucinitel XG = 1,0000

pomocny soucinitel XH = 0,0000

pomocny rozmeér (délka kuzele) h= 0,00/mm viz zalozka Geometrie
pomocny rozmér ho = 23,9792|mm

korekéni soucinitel f= 1,0294

12. NAPETI V PRIRUBE A OBJiMCE

PRACOVNI PODMINKY ZAJISTENI TESNOSTI
hub longitudinal stress Slo= 126,0097 |hub longitudinal stress Sig = 105,0464
Lame hoop stress at bore of hub ofiruba S20 = 25,1600 |Lame hoop stress at bore of hub ofiruba S2g = 0,0000
hub shear stress at shoulder S30= 9,0416|hub shear stress at shoulder S3g = 22,6331
radial hub shear stress in neck S40 = 9,1216(radial hub shear stress in neck S4g = 9,2741
clamp longitudinal stress S50 = 67,4625 |clamp longitudinal stress S5g = 168,8737
clamp tangential stress objimka S60 = 12,8411 |clamp tangential stress Sé6g = 55,9401
shear stress in clamp lips S70 = 8,9928 shear stress in clamp lips objimka S7g = 22,5109
clamp lug bending stress S80 = 0,6847 |clamp lug bending stress S8g = 2,9826
effective bearing stress S90 = 14,4151 |effective bearing stress S9g = 36,0841
vzdalenost osy Sroubll od valce objimky La= 5,00/mm viz zdloZka Geometrie
Sitka casti pro Srouby Lw = 92,00/ mm viz zalozka Geometrie
vyska Casti pro Srouby Lh = 50,00/ mm viz zdlozka Geometrie




13. KONTROLA

PRACOVNI PODMINKY

ZAJISTENI TESNOSTI

<1,5*Shg dovolend
<Shg ovvo ,ena
‘ napéti pro
<0,8*Shg o

‘ pfirubu
<0,8*Shg

<1,5%Scg dovolend
S1,5%cg  ooone
< 0.8% napéti pro
=58 piimku
<Scg

< 1,6*min[Shg, Scg]

Slo=| 126,0097 144,0000(s 1,5*Sho S1g=| 105,0464 144,0000
S20 = 96,0000(< Sho dovolena napéti S2g = 96,0000
S30 = 76,8000|< 0,8*Sho pro pfirubu S3g = 76,8000
S40 = 76,8000|< 0,8*Sho S4g = 76,8000
S50 = 195,0000(< 1,5*Sco S5g =| 168,8737 195,0000
S6o = 195,0000|< 1,5*Sco dovolena napéti S6g = 195,0000
S70 = 104,0000(< 0,8*Sco pro objimku S7g = 104,0000
S80 = 130,0000(s< Sco S8¢g = 130,0000
S90 = 153,6000(s 1,6 *min[Sho, Sco] S9g=| 36,0841 153,6000

dovolené napéti pro pfirubu pracovni podminky Sho = 96,00(Mpa

dovolené napéti pro objimku pracovni podminky Sco = 130,00(Mpa

dovolené napéti pro ptirubu zajisténi tésnosti Shg = 96,00|Mpa

dovolené napéti pro objimku zajisténi tésnosti Scg = 130,00(Mpa

Je-li ve vSech kontrolnich polich zapsano ANO -> geometrie vyhovuje dovolenym zatizenim pfi danych pracovnich podminkach.

Je-li v nékterém z kontrolnich polich zapsano NEVYHOVUIJE -> JE TREBA ZMENIT GEOMETRII CLAMPOVEHO SPOJE! A CELY VYPOCET OPAKOVAT!




Table 4.16.1

Gasket Factors for Determining the Bolt Loads

Gasket Min. Design Seating Column in | Facing Sketch in
Gasket Material Factor, m Stress, y, MPa [psi) Table 4.16.3 Table 4.16.3
Self-energizing types (O rings, metallic, elastomer, other gasket types
considered as self-sealing) 0 0 in. 0 - --=
Elastomers without fabric or high percent of mineral fiber:
below 75 A Shore Durometer 0.50 0 (1a), (1b). (1c).
75 A or higher Shore Durometer 1.00 0 1.4 (200) 11 (1d), (4], (5]
Mineral fiber with suitable binder for operating conditions:
3.2 mm (% in.) thick 2.00 11 (1,600)
1.6 mm (s in.) thick 275 26 (3,700) (1), (1b), (1c).
0.8 mm (%2 in.) thick 3.50 45 (6,500) 11 (1d), [4), [5)
Elastomers with cotton fabric insertion 1.25 2.8 (400) I (1a), (1b), (1c),
(1d). (4). (5)
Elastomers with mineral fiber insertion (with or without wire
reinforcement):
3-ply 2.25 15 (2,200)
2-ply 2.50 20 (2,900) (1), (1b), (1c).
1-ply 2.75 26 (3,700) 11 (1d), (5)
Vegetable fiber 1.75 7.6 (1,100) 1 (1a), (1b), (1c),
(1d), [4). (5)
Spiral-wound metal, mineral fiber filler:
Carbon steel 2.50 69 (10,000)
Stainless steel, Monel, and nickel-base alloy 3.00 69 (10,000} 11 (1a), (1b)
Corrugated metal, mineral fiber inserted, or corrugated metal, jacketed
mineral fiber filled:
Soft aluminum 2.50 20 (2,900)
Soft copper or brass 2.75 26 (3,700)
Iron or soft steel 3.00 31 (4,500)
Monel or 4%~6% chrome 3.25 38 (5,500)
Stainless steels and nickel-base alloys 3.50 45 (6,500) 11 (1a), (1b)
Corrugated metal:
Soft aluminum 2.75 26 (3,700)
Soft copper or brass 3.00 31 (4,500)
Iron or soft steel 3.25 38 (5.500)
Monel or 4%-6% chrome 3.50 45 (6,500) (1a), (1b), (1<),
Stainless steels and nickel-base alloys 3.75 52 (7,600) 11 (1d)
Flat metal, jacketed mineral fiber filled:
Soft aluminum 3.25 38 (5,500)
Soft copper or brass 3.50 45 (6,500)
Iron or soft steel 3.75 52 (7,600)
Monel 3.50 55 (8,000)
4%-6% chrome 3.75 62 (9,000) (1a), (1b), (1<),
Stainless steels and nickel-base alloys 3.75 62 (9,000) 11 (1d), (2]




Table 4.16.1
Gasket Factors for Determining the Bolt Loads (Cont'd)

Gashket Min. Design Seating Column in | Facing Sketch in
Gasket Material Factor, m Stress, v, MPa [psi) Table 4.16.3 Table 4.16.3

Grooved metal:

Soft aluminum 3.25 38 (5,500

Soft copper or brass 3.50 45 [6,500)

Iron or soft steel 3.75 52 [7,600)

Monel or 4%-6% chrome 3.75 62 [9,000) (1a), (1b), [1c),

Stainless steels and nickel-base alloys 4.25 70 (10,1007 1] (1d]. (2], (3]
Sold flat metal:

Soft aluminum 4.00 61 (8,800)

Soft copper or brass 4.75 90 [13,000)

Iron or soft steel 5.50 124 [18,000) (1a)], (1b), (1c),

Monel or 4%-6% chrome 6.00 150 (21,800) (1d}, (2). (3],

Stainless steels and nickel-base alloys 6.50 180 (26,0007 | (4], [5])
Ring joint:

Iron or soft steel 5.50 124 [18,000)

Monel or 4%—6% chrome 6.00 150 (21,800)

Stainless steel and nickel-base alloys f.50 180 (26,000) I (6]

GEMERAL NOTE: This table gives a list of commonly used gasket materials and contact facings with suggested values of m and y that have
generally proved satisfactory in actual service when using effective gasket seating width b. The design values and other details given in this
table are suggested only and are not mandatory.




Table 4.16.3
Effective Gasket Width for Determining the Bolt Loads

Basic Gasket Seating Width, b,
Facing Sketch Facing Sketch Detail (Exaggerated) Column 1 Column I1
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0.25 in. min. radius

Typical Hub and Clamp Configuration
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Figure 4.17.1

1) See Figure 4.17 2 for section B-B

2) Clamp may have spherical depressions at bolt holes to facilitate the use of spherical nuts




Figure 4.17.2
Typical Clamp Lugs Configurations




