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FOCT 13765-86

Mpynna M1

MEXIOCYOAPCTBEHHbIA CTAHOAPT

NMPYXWUHbl BUHTOBBIE UWITMHOPUYECKUE CXKATUA U PACTAXEHUA
N3 CTAININ KPYTNOIro CEYEHUA

O6o03HavyeHune napameTpoB, MeTOAMKa onpenereHnsa pasmepos

Cylindrical helical compression (tension) springs made of round steel.
Designation of parameters, methods for determination of dimensions

[aTa BBeaeHust 1988-07-01

MHO®OPMALIMOHHbIE AAHHbIE
1. PABPABOTHUMKN

B.A.CtaHkeBuy (pykosogutenb Temsbl); O.H.Marnmukun, a-p texH. Hayk; A.A.Kocunos; B.H.Kptokos; E.A.KapawTuH,
KaHg. TeXH. HayK

2. YTBEPXXOEH /I BBEJEH B IEVMCTBUE MocTaHoenexvem ocyaapcteerHoro kommuteta CCCP no ctaHgapTam ot
19.12.86 N 4008

3. CtaHpapT nonHocTbio cooTBeTcTBYeT CT COB 5616-86
4. BBAMEH I'OCT 13765-68

5. CCbIJTOYHbIE HOPMATUBHO-TEXHUYECKME OJOKYMEHTHI

0603Ha‘:I6HVIe HTAO, Homep nyHkTa, NpunoxeHns
Ha KOTOPpbI AaHa ccbinka
rOCT 1071-81 1,36
FOCT 9389-75 1; 3.6; npunoxeHve
[OCT 13764-86 3.2; 3.4; 3.6; 3.8; npunoxenne
rOCT 13765-86 1;3.8
[OCT 13766-86 1; 3.5; 3.8; npunoxeHue
FOCT 13767-86 1;35
FOCT 13768-86 1;35
rOCT 13769-86 1:35
[OCT 13770-86 1; 3.5; npunoxeHne
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FOCT 13771-86 1;35
FOCT 13772-86 1,35
FOCT 13773-86 1,35
[OCT 13774-86 1; 3.5; npunoxeHve
FOCT 13775-86 1,35
FOCT 13776-86 1,35

6. OrpaHuyeHne cpoka aencTBusi cHATO no npotokony N 7-95 MexrocynapctseHHoro CoBeTa no craHgapTusauum,
meTponorum u ceptudmkauumn (MYC 11-95)

7. NEPEN3OAHUE (ceHTabpb 1999 r.) ¢ N3ameHeHnem N 1, yTBepxaeHHbIM B Hosbpe 1988 r. (MYC 2-89)

1. OGo3HaueHWs1 NapaMeTpoB MPYXUH, pacyeTHble POPMYmbl U 3HAYEHUS] [OMKHbI COOTBETCTBOBATb YKa3aHHbIM B
Tabn.1 n 2 n Ha 4epT.1-7, OCHOBHbIE NAapaMeTpbl BUTKOB MPYXUH - yka3aHHbIM B TOCT 13766 - TOCT 13776.

Tabnuua 1
HaunmeHoBaHve napameTpa O60o3HaveHne PacueTtHasi popmyna n 3HavyeHne
1. Cuna npyxvHbl nNpu  MpeaBapuUTENbHON Fl MpuHMMaeTca B 3aBUCUMOCTU OT Harpysku
nedopmanmm, H NPYXWHbI
2. Cuna npyxuHbel npu paboyen pedopmaumu FE
(cooTBeTCcTBYET HavbonblieMy MPUHYANTENbHOMY
nepeMeLLeH1Io NOABUXKHOIO 3BeHa B MexaHunsme), H
3. Pabouuit xon NpyxuHbl, MM p
4. Hanbornbliasa ckopocTb NepemMeLleHns NOaBMKHOIO v
KOHLIA NPY>XUHbI MPU HArPY>KEHUM UK pasrpyske, M/c A
5. BbIHOCNMBOCTb MPYXWHbI - YUCMO UWKIOB [0 NF
paspyLueHus
6. HapyxHbIi gnameTp npyxuHbl, MM Dl MpenBapuTenbHO NPUHUMAETCA C Yy4eToM
KOHCTpYKUMM  y3ra.  YTO4HHAeTCH no
Tabnuuam FOCT 13766 - TOCT 13776
7. OTHOCUTENbHbLIN WMHEPUMOHHbIA 3a30p MNPY>KUHbI & FE
ckatnsi.  [Ons  NpyXWH  pacTsKeHUst  CRyXuT d=1--= . (1)
OrpaHU4YeHMeM MakcumarnbHOWN fedopmaum F3
Onsa npyxuH cxatumsa | n Il knaccos
& =0,05 o 0,25
[Nsi Npy>XWH pacTspkeHns
& =0,05 go 0,10
[nsa ogHoxunbHbIX NpyxuH |l knacca
& =0,10 go 0,40



Andrei
UMR


YpanMetannPecypc

Mpoun3BoACTBO NPYKUHHBLIX U3AEnnii

8-800-201-52-77
info@pruzhina-metizdetal.ru
https://pruzhina-metizdetal.ru/

of:

Ons TpexkunbHbIX NpyxuH |l knacca
& =0,15 5o 0,40

2%

8. Cuna npyxuHbl Npy MakcumanbHon aedopmanmu, F3 - FQ
1T T @)
1-48
YTouHsaetca no Ttadbnuuyam FOCT 13766 -
rOCT 13776
9. Cuna NPeABapuUTenbHOro  HanpsKeHs (I'Iplil FIZI [[321 - 0)25)5'3
HaBVBKE U3 XONOAHOTSAHYTON U TepmoobpaboTaHHON
nposonoku), H
10. lnameTp NpoBOSIOKN, MM i Bbibnpaetca no tabnuuam FOCT 13764 -
rOCT 13776
11. OnameTp TpeXKUNbLHOro Tpoca, Mm dl
12. Y)KecTKoCTb OAHOrO BUTKA MPYXWHbI, H/MM £
13. MakcnmanbHass pgedopmMaums OOHOro BUTKa ! Bbibupaetca no tabnuuam NOCT 13764 -
NPY>KUHbBI, MM &3 rOCT 13776
(npn £ =0)
’ v (-
. gy T8 —————— 3)
F3
55
(npu Fp>0)
14. MakcumanbHOe  KacaTeNnbHOe  HanpshKeHue T HasHauaeTtcs no 1abn.2 FOCT 13764
npyxuHsbl, MlMa 3
Mpu nposepke
85D
T3 =k 7 @)
T
Ons TpexXKUNbHbLIX NPYXKUH
PN
Ty 1,822 (4a)
d
15. Kputnyeckas cCkopoCTb NPYXUHbI CXXaTusi, m/c
Vi FB
3 1-—=
i
vK = _3 (5)
2o 10
Onst TpeXKUNbHBLIX NPYXUH
ra
T3 1- —2
5
Vg T (5a)

17Gp 107"

|
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16. M , MM
oAyne casura, i ia & [ns npyxuHHO cTann  F = 7 83" 10%
17. [OwvHamunyeckas (rpaBuMTauMOHHas) MNNOTHOCTb o ¥
2.4 o=
maTepuana, Hc ™ /m g
roe E - yckopeHue csobogHOro nageHus,
M/Cz,
. 3
“¥ - yAenbHbl Bec, H/m
[ns Npy>XuHHOW cTanu
o =810
18. XKecTkocTb NpyxuHbl, H/Mm [ Fg _ Fl FQ F3 Cﬁ:f4 ©
c = 2 =_=- =
ke s1  §3 80
[nsa npyxvH ¢ npeasapuTenbHbIM
HanpspkeHvem
s
53
[nsa TpexXKnnbHbIX MPYXWH
4
AR R 304
r=l="2-"3- —k  (66)
F §p &5y BDm
19. Yncno pabounx BUTKOB NPY>XUHbI A g
7=— 7
Ly
20. lMonHoe YMcno BUTKOB NPYXMHbI "y n =ntuy, 8)
roe 9 - YNCro OMOPHBIX BUTKOB
21. CpegHuii AnameTp NpYyXuHbI Fb. = Dl —-d = Dg + 9)
[nsa TpexXKnnbHbIX MPYXWH
D=Dl_ff1=D2 +|:111 (9a)
22. lHaeKc NpyXuHbl i 0
i=— (20)
d
AN TpeXKnnbHbIX NPYXWH
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PekomeHgyeTtca HasHavaTb oT 4 Ao 12

o5

[=]c

(10a)

23. KoadbdpuumeHT pacnniowimMBaHus  Tpoca B s [nsa TpexKunbHOro Tpoca C yrinoM CBUBKU
TpeX)KI/IJ'IbHOIZ npy>xuHe, y‘-ll/lTbIBaIOLIJ,VII;I yBenunyeHune IS =24° onpegensieTcs no Tabn.2
CeyveHnst BUTKa BOOIb OCY NPYXMHbI MOCHE HaBWBKU
24. MNMpepBapuTensHasa gedopmauns NPY>X1HbI, MM 8 Fl
8 = — (12)
s
25. Pabouyas gecdopmauusi Npy>xuHbl, MM &2 FE
&9 = — (12)
s
26. MakcumanbHas gedopmMauus, NPY>XuHbl, MM 57 F3
g3 = — (23)
i
27. OnuHa npy>KnHbI MPY MakcUMarnbHOM I Iy = ("31 +1 -y )ﬂg‘ (14)
JedopmMaLmm, MM '
roe #s - 4nucrno obpaboTaHHbIX BUTKOB
OnNst TpeXKUNbHBIX NPY>XUH
Iy = (n+1d A (14a)
[nsa npy>XuH pacTsbkeHnst ¢ 3auenamm
Iq =g+ 5 (146)
28. [InvHa npy>uHbl B CBOOOAHOM COCTOSIHUM, MM EEI *'?IZI = ;3 + 53 (15)
29. [OnuHa npyXvHbl pacTsikeHus ©e3 3auenoB B ! .
cBOOOJHOM COCTOSAHUKN, MM fl:l fEI - I:”l + 1)‘1‘ (15a)
30. [OnvHa npyXvHbl NpyY  NpPeaBapuUTErbHOWN 31 31 = "’PEI -5 (16)
nedopmauymm, Mm
[ns NpyXuH pacTspkeHust
jl = fﬂ + 5 (16a)
31. AnuHa npyxuHbl Npu paboyeit gecdopmauum, MM ;2 32 = ""1IZI — 5 17)
[Nsi Npy>XWH pacTsbkeHus
.'..?2 = .','1|:| &g (17a)
32. lWar npyuHbl B CBOBOAHOM COCTOSIHUU, MM £ f=g ‘ +4 (18)
el

o
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Onsa TpeXKnnbHbIX MPYXWH
i= &y +r:f1ﬂ. (18a)
Onsa npyxuH pacTspkeHns
t=d (186)
33. HanpspkeHune B npyxuHe npu npeasapuTenbHON T Fl
Aedopmauuu, MlMa Ty =— T3 (19)
)
34. HanpsxkeHne B npyxuHe npu paboyen T Fg
Aecopmaunm, Mra Tg =—=73 (20)
Fs
35. KoahuumeHT, yynTbiBalOWMA KPUBU3HY BUTKA k 45 -1 0615
NPY>KUHbI = T +— (21)
I— I
Onsa TpeXKnnbHbIX MPYXWH
1+0,333sin 2 2
k= . (21a)
cosd
0,445
roe H = arctg ————
i+1
36. [OnvHa pa3BepHYTOW MpPYXuHbl (ANS  NPYXUH i J=3 ED?EI (22)
pacTskeHus: - 6e3 3aLenoB), Mm ’
37. Macca npyxuHbl (NS NPyXWH pacTsxeHus - 6e3 b . p—f 2
saLenon) K m 192510 Dd%, (9
38. OObem, 3aHumMaeMblii npyxuHon (6e3 ydeTa I _ 2
; V=0785 DF -4 (24)
3aL,enoB NPYXWHbI), MM
39. 3asop m™exay KOHLOM OMOpPHOIO BMUTKA U by YcTraHaBnMBaeTcss B 3aBUCUMOCTU  OT
cocegHNM paboyrM BUTKOM MPYXXUHBI CKaTUs, MM opMbI ONOPHOro BUTKa (4epT.3-7)
40. BHyTpeHHU AnameTp NpyXunHbl, MM DZ DZ = Dl - 24 (25)
41. BpeMeHHOe CONpPOTMBREHWE MPOBOMIOKM MpU B YcTaHaBnmBaeTcs npu UCMbITaHNAX
pacTtsikeHmun, MlMa m nposonokn unu no FOCT 9389 un IOCT
1071
42. MakcumanbHaa  3Heprusi,  HakannuBaemas E Ons npyxuH oxatma u pacTskeHusa 6e3s
NPYyXUHoN, nnm pabota gecdopmauum, MOx npenBapuTeNbHOro HanpsXeHus
= Fs
=227 (26)
2
Ons NPY>XWH pacTspKeHus c
npeaBapuTenbHbIM HANPsPKEHNEM
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7 (75 + By )es

= (26a)
2
Tabnuua 2
3HaveHus koachcuLmeHTa pacnnowmMBaHNA TPEXKUNbHOIo Tpoca
WHOEeKC NpY>KUHbI 4,0 4.5 5,0 55 6,0 7,0 n bonee
KoathdpumumeHT pacnniowimBaHms 1,029 1,021 1,015 1,010 1,005
ONS TPEXKUIBHOro Tpoca C yrrinomM
CBUBKM 24° /4
MpyxunHa cxaTtus
Iy
L
[ ] [
o7 hL
L] Bt 1
v -
] Dy s |
T i
£
A y |2 -
¥
} X
: -
Fy oy
st
Fz - 1
— F3 - R~ =
- - 5]
| J f
.—-q=—" 1 ¥t ( Py
. 0

YepT.1

MpyxnHa pacTaxeHuUs



Andrei
UMR


YpanMerannPecypc

[Mpon3BOACTBO NPYXUHHBIX U30ENUA

P

8-800-201-52-77
info@pruzhina-metizdetal.ru

https://pruzhina-metizdetal.ru/

¥

{3

YepT.2

KpaiHWiA BUTOK NPYXMUHBbI CXKaTuUs, MONTHOCTbLIO NOoAXaTbId, HelNUOBaHHbIN

L5d

A=l

YepT.3

KpanHuin BUTOK NPYKUHbI CXKaTUA, NONHOCTbLIO NoAXaTbIN, 3awnudoBaHHbIN
Ha % BYr1 OKPYKHOCTU

E5
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arsdy | (1)
{ﬂ?FdE _(a.51)

KpanHuin BUTOK NpyXnHbI CXXaTusl, noaxaTbiA Ha 34 1 3awnundoBaHHbIN

Ha % BYr1 OKPY)XHOCTU

G5d , ,(851)

T2

(i G‘z.'idj:_ T a

Lot
A=Q25(t-d4)

Yept.5

KpanHui BuTOK N MHbI CXXaTuUA, NO4XaTbIA Ha s w 3awnudégoBaHHbIN
YK A

Ha % BYr1 OKPY)XXHOCTU
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(a.5¢)
e

(a5d)

| (1)

A= 05 (+d)

YepT.6

KpaHuit BUTOK Tpex:KunbHOM NpPYXKUHbI CXKaTUA

(a5g) _A dy
o Yy~ -
E
|
30 |2
<[s -
(e.5¢)
_ [t _
YepT.7

(N3meHeHHas pepakums, Nam. N 1).

2. Ina npyxuH | v Il knaccoe, a Takke B Tex criyyasx, korga nogxartuio nogeepratoT 6onee 4em no ogHOMY BUTKY C
OZHOTO UMM 060MX KOHLIOB NPYXXUHbI, (hOpMa OMOPHbLIX BUTKOB JOSHKHa COOTBETCTBOBATL YKasaHHOW Ha 4epT.3 u 4.

Ons npyxwuH |1l knacca dopma OnopHbLIX BUTKOB AOMKHA COOTBETCTBOBATL YKa3aHHOW Ha 4epT.5-7.
Mpumeyanme. Mpu BbIGOpe opmbl BUTKOB MO 4epT.5 n 6 cnegyeT yyuTbiBaTb NPeuMyLLecTBa MEHbLUEW Macchbl U

ONMWHBL  MPYXWHbI B MNpedenbHO CXaToOM COCTOAHUW, a TaKxke NOBbILLEHHON NPOYHOCTM OMOPHbIX BUTKOB MNpU
ONHaAMUYECKUX peXXnmMax HarpyxeHua.

3. MeToauka onpegeneHnsi pasmepos NpyxuH

3.1. VicxogHbIMM BENMUMHAMU AN OnpefenieHns pasmepoB MNPYXKWUH SBMSOTCA CUTbI Fl " FQ, pabounit xon # ,
Hanbonbluas CKOPOCTb MepeMeLLeHUs MOABUXHOMO KOHLA MPYXUHBbI MPU HarpyXeHWn Wnu npu pasrpyske Vy-. ,

BbIHOCIMBOCTL I = 1 HapyXHbIN AnameTp npyxuHbl LY (NpeasapuTensHbIit).

Ecnu 3apgaHa Tonbko ofHa cuna Fg , To BMecTo pabouero xoma # [ans nogcueta GepyT BenwuuHy paGoueil
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Aedopmaumn &7, COOTBETCTBYIOLLYIO 3ajaHHOW cune.

3.2. Mo BenuunMHe 3agaHHON BbIHOCIMBOCTU NF npenBapuTenbHO OMpeaensloT NPUHAAMNEXHOCTb MPYXUHbI K
cooTBeTcTBYytoLWeMy knaccy no FOCT 13764.

3.3. o 3agaHHOM cune Fg W KpalHUM 3HAYEHUSIM UHEPLIMOHHOTO 3a30pa & BbIYUCHISIIOT MO dopmyrne (2) 3HayeHue

cunbl .

3.4. Mo 3HavyeHuo F3 , nonb3ysacb Tabn.2 FOCT 13764, npeasaputensHO onNpeaensoT paspsas NPYXuHsbI.

3.5. Mo FOCT 13766 - TOCT 13776 HaxoAAaT CTPOKY, B KOTOPOW HapyXHbIi AMaMeTp BUTKA MPYXUHbI Hanbonee
6GnM30K K NpeaBapuTenbHO 3a4aHHOMY 3HaYeHuo Dl . B 310l Xe cTpoke HaxogaT COOTBETCTBYIOLUME 3HAYEHUS CUTMbI

F3 v pnametpa nposornokn & .

3.6. [Ina NpyxuH 13 3aKan1BaeMblX MapoK cTarnen MakcumarbHoe KacaTenbHoe HanpshkeHue T3 HaxogaT no Tabn.2
IFOCT 13764, Anst NPYXWH U3 XONOAHOTAHYTON U TepMoobpaboTaHHOW NPOBOMOKA T3  BbIYUCIAKOT C YY4ETOM 3HAYEHMUN

BPEMEHHOIO COMPOTMBIIEHUS Rm. [na XonogHOTSHYTOW MNPOBOSOKK Rm onpegenstot no OCT 9389, ansa
TepmoobpaboTtaHHoi - no FTOCT 1071.

3.7. Tlo NomnyYeHHbIM 3HaYeHnAM F3 W T3, a Takke NO 3aaaHHOMY 3Ha4YeHWto Fg no cdopmynam (5) n (5a)

BbIYMCNAOT  KPUTUYECKYI0 CKOPOCTb ¥ W OTHOLUEHue Vv .'lIVK , noarBepxgawuwiee wnn otTpuuatouliee
NpUHaOnNeXXHOoCTb NPYXKUHbI K NnpeaBapuTesibHO yCTaHOBNEHHOMY Kraccy.

Mpu HecobtoaeHUN YCNoBUiA Yy va <1 npyxwuHbl | n Il kNaccoB OTHOCAT k NOCNeAyHLWeMy Knaccy nnm noBToOpsioT

pacyeTbl, U3MEHWB WUCXOAHble YycrnoBus. Ecnu HEBO3MOXHO W3MEHEHWE WCXOAHbIX YCrnoBui, paboTocnocobHocTb
obecneymBaeTCs KOMMMIEKTOM 3anacHbIX NMPYXWH.

3.8. Mo okoHYaTENbHO YCTAHOBMEHHOMY KIaccy W paspsfy B COOTBETCTBYMLLel Tabnuue Ha napameTpbl BUTKOB
MPYXVH, MOMUMO paHee HaiideHHbIx BenvunH 5, Ly v d | naxopat BenuumHel  ©1 m &3, nocne yero ocTanbHble
pa3mepbl NPYXXWHbI M raGapyT yana BblYMCIIAT MO COOTBETCTBYIOLMM hopmynam (6)-(25).

JononHutenbHbIe NOACHEHUS U MPUMEPbLI onpedeneHns pasmepoB NPYXuH npusedeHsl B npunoxernuax 1-3 k FTOCT
13764 v B npunoxexun k FOCT 13765.

Mpumeyarme. lNpy NpoBepoYHbIX pacyeTax ycTaHoBreHHble Tabn.2 B NOCT 13764 HopmaTtmBbl OOMyCKaeMbIX
MaKCHManbHbIX HAMPSXXEHWUIA NPYXXMH T3 OOSHKHbI COBMNafaTh ¢ pacyeTHbiMU B npeaenax £10%.

MPUNOXEHNE
CnpaBo4Hoe

NMPUMEPbI ONMPEOENEHNA PASMEPOB MNMPYXXWUH
Mpumep 1.

MpyxuHa cxatus

[avo: £ =20 H; F5=80 H; % =30 mm; £} =10-12 Mm; Yy, =5mic; N 21 107,
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Monbk3ysce FTOCT 13764, y6exxgaemcs, 4To Npu 3aAaHHOM BbIHOCMMBOCTU MPYXUHY criefyeT oTHeCTU K 1 knaccy.

Mo chopmyne (2), Nomb3ysack MHTepBanoM 3HadeHnid & ot 0,05 go 0,25 [dopmyna (1)], HAaxoaWM rpaHMuHbIE
3HaYeHus cunbl Fg , @ UMEHHO:

_ B A
1-005 1-025

7 =84 +107

B vHTepBane ot 84 no 107 H B FTOCT 13766 ansa npyxwuH | knacca, pa3psga 1 umeroTcs crieqytowmne cunbl Fg: 85;
90; 95; 100 n 106 H.

Mcxoga u3 3apaHHbIX pa3mepoB AuvameTpa U cTpemrnieHus obecneuntb Hambomnbluyld KPUTUYECKYIO CKOPOCTb,
OCTaHaBMMBaeMCH Ha BUTKe CO criedyowmyMn AaHHbIMK (Homep noaunummn 355):

F3=106 H; & =1,80 mm; L) =12 mm;

.

©1=97,05 H/mm; &3 =1,092 mm.

YunTblBasi, 4To Ans npyxuH | knacca Hopma Hanpsokeuin Tg =03 B, (FTOCT 13764), Haxogum, 4To Ans
HaWOEeHHOr0 anameTpa MPOBONOKM W3  YrMEepoaWucTOi  XOMOAHOTSHYTONM  CTanu  pacuyeTHoe  HamnpsikeHue
73%0,3-2100=630 Himm

MpuUHaaNexXHoOCTb K | Knaccy npoBepsieM NyTeM ONpeaenieHnsi OTHOLWIEHWS Vy... [V, ANs Yero npeasapuTensHo

onpenensiemMm KpUTUHECKy ckopocTb Mo chopmyne (5) npu & =0,25.
Fz

P3| 630025
DG 107 351

?'3 1
=45 wic,

Vmax 20 9957
45 :

'S ]

W

I'IonyquHaﬂ BeNM4YMHa cBuOeTenbCTByeT O Hanunynmm coygapeHua BUTKOB B [aHHOM npyxmHe K1, cneposatesibHO,
Tpe6yema9| BbIHOCNIMBOCTb MOXeET OblTb He obecneyeHa. Jlerko y6e,EWITbC$|, YTO NMPU MEHbLUNX 3HAa4YeHUAX CUsbl F3

OTHOLUEHUNE Vo .'ll'l-"K 6y}J,6T ewe Gonblue OTNUYaTLCS OT eauHULbl U YKa3blBaTb Ha elle 60]'IbLLIyIO MWHTEHCUBHOCTb
coynapeHna BUTKOB.

Mcnonb3syem npyxuHebl |l knacca. 3agaHHOMY HapyxHOMy AuameTpy M HaWOEeHHbIM BbIlLE curam FE COOTBETCTBYET
BUTOK cO cneaytowwmmu gaHHeiMu no MOCT 13770 (nosuums 303):

F3=950H; d=1,4mm; L} =115wmm;

’

£1=36,58 H/mm; &3 =2,597 mMm.

YunTbiBas HOpMY HanpskeHWUn Onsa npyxwH Il knacca 75 = U,5 Rm , Haxoaum T3 = 0,5-2300=1150 H/MM2 .
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5
Mo dopmyne (2) Bblumcnsiem & =1 —F—z =1 —% =016 u HaxogMm Vi M V.. 1V, C MOMOLBIO KOTOPbIX
3
onpeaensiem NpuHagnNexHocTb NPYXuH Ko |l knaccy.
1150016
v =——— =557 wmc
251
e 90 _gag g
v, 59,597

MonyyeHHas BenuyMHa ykasblBaeT Ha OTCYTCTBME COYAApPEHUs BUTKOB W, CregoBaTenbHO, BblOpaHHas npyXuHa
yAOBMEeTBOPSieT 3adaHHbIM YCIOBWMAM, HO TaK Kak npyxuHbl |l knacca OTHOCATCA K paspsigy OrpaHW4eHHOM
BbIHOCIIMBOCTM, TO CregyeT yYnTbiBaTb KOMMEKTALMIO MaLlUMHbl 3anacHbIMU MPYXMHaMU C YHETOM OMbITHBIX AaHHbIX.

OnpepeneHne ocTasnbHbIX PasmMepoB NPOU3BOAMM Mo hopMynam Tabn.1.

Mo dpopmyne (6) HaxoaMM XECTKOCTb MPY>KUHbI:

M- A -
=22 L - 80 - 20 = 2.0 Himm.
% a0

Yncno pabounx BUTKOB NPYXUHbI onpeaensiem no dopmyne (7):

36,58
=L =270 4054135,
s 2.0
YTOYHEHHAas XXEeCTKOCTb UMeeT 3HaYeHue:
36,53
e=L o220 1977520 Hiwm
2 135

>

Mpu nonyTopa Hepabo4mx BUTKOB NOMHOE YNCMO BUTKOB HAaxoaum no cgopmyne (8):
# o =ntny=185+15=20.
Mo dopmyne (9) onpegensem cpeaHUn AMameTp NPYXMHbI:

D=115-140 =101 mm.

Hedopmaumu, onvHbl 1 war NPYXWHbI Bbl4UCAEM NO cbopmynaM, HOMepa KOTOPbIX yKa3aHbl B ckobkax:

20
5 =—=ﬁ=10,0 MM; (11)

E

20
T 40,00 gy, (12)

E

F
=2
[y
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5 =%=%=47,5 - (13)
Iy =(m +1-ny)d = (20+1-15) 140 = 27.3 . (14)

lp =l +53=273+475=T48 ym: (15)

I =iy —5 =748-100=648 . (16)

Iy =iy —57 =743-40,0=348 .. (17)
f=5 +d=2,6+140=40 y (18)

Ha aTom onpeaeneHne pasvMepoB NpyxuHbl v rabapuTa yana (pasmep #{ ) sakaHumBaeTcs.

CnegyeT OTMETUTb, YTO HEKOTOpPOE YBENuWYEeHUe BbIHOCIIMBOCTU MOXET ObiTb AOCTUrHYTO MpPWM UCMOMNb30BaHWM
NPYXWHbI C BonbLUen BEMUYMHON CUIbl Fg, YyeM HamgeHHas B HacToswwem npumepe. C uenbio BbiIsCHEHUs rabaputa,
3aHMMAaEMOro Takon NPYXMHOW, Npogenaem Ao6aBoYHbIA aHaNM3:

OCTaHOBMMCS, HaNpuMep, Ha BUTKe co crnegylwmumm aaHHbimm no FOCT 13770 (no3unumsa 313):

F3=106 H; & =1,4 mm; £} =10,5 mm;

£1=50,01 H/mMm; £3=2,119 mm.

2 .
Haxooum T3 =1150 H/MM™ 1 npon3BoanM pacyeT B TOW e NOoCrnenoBaTernbHOCTU:

I
a=1——2=1—ﬂ=0,245;
7, 106

1150 0,245
yo= = a5
K 351 m/c;

Ymax _ 2.0 _ g gen

v, 805 7

O4yeBMAHO, YTO Y 3TOW NPYXMHbI CO34aeTcs 6oMbLUON 3anac Ha HecoyaapsieMOCTb BUTKOB.

[Janee B pacCMOTPEHHOM paHee NopsaKe HaXo4NM:

n=%=25,01%25,0,
2,0

E
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50,01
25,0

E

YTOYHEHHas XeCTKoCTb & = = 2 11 Himwm.

# =250+15=265.

D=105-14=5%1 ym

20

5 =22 =10

50 MM
20

e = —an

2750 MM
106

G =2 =53

> 50 M

E

I =(26,5+1-15)" 14 = 36,4 ywm:
Iy =364+53=894 ...
I =89.4-10=794
Iy =89.4-40=494 ...
t=21+14=35 .
TakuMm 0BpasoMm, ycTaHaBnMBaem, 4YTO MPUMEHeHWe NPYxuHbl ¢ 6Gonee BLICOKOW CUMMO 3 XOTs M npuBeno K

BorbLueMy 3anacy Ha HECOy[apsieMOCTb BUTKOB, HO OHO COMPOBOXAAETCS yBenu4eHrem rabapuTa yana (pasmep {1 ) Ha

15,3 MM. MoXHO nokasaTb, YTO ecnu Obin Obl BblbpaH BUMTOK C GOMbLIMM OMAMETPOM, Hanpumep Dl =16 mm (FTOCT
13770, Homep nosuumu 314), To Toraa notpebosanock 6bl pacwMpUTb y3en No AuameTpy, HO NPU 3TOM COOTBETCTBEHHO
yMeHbLumncs 6bl pasmep 31 .

Mpumep 2.
MpyxunHa cxaTtus
[avo: £ =100 H; F5=250 H; % =100 mm; L} =15+ 25 mm; vy, =10 m/c.

Hes3aBucMmo OT 3aaHHON BbIHOCIMBOCTM Ha OCHOBaHUU (bOpMyJ'IbI (5) MOXHO yGEHMTbCH, 4YTO NpPpU 3HAYEHUAX 5,

meHbwmnx 0,25 [dopmyna (1)], BCe OOHOXMUIbHbIE MPYXWUHbI, Harpy)Xaemble CO CKOPOCTbIO V... Gonee 9,4 wm/c,
oTHocATed K Il knacey.

Mo copmyne (2) ¢ yyeTom AuanasoHa 3HauveHwin & ans npyxuH Il knacca ot 0,1 go 0,4 [dopmyna (1)] Haxoaum
rpaHuubl cun s
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Fy | Fy 250 250

- + =2+ =078 +417 H.
1-01 1-04 0% 06

I

BepxHue 3HaveHus cunbl Fg, Kak BuaHo u3 1abn.2 FOCT 13764, He MoryT BbITb NOMyYeHbl U3 YMCra OOHOXUIbHBLIX
KOHCTPYKLMIA, MO3TOMy, yuuTbiBas koacduumentsl & = 015 +040 [dopmyna (1)] AnNS TPeXKUMbHBIX MPYXUH,

yCTaHaBnvBaeMm HoBble npedenbl 5 no dopmyne (2):
Fy =204+417

[Ons ykasaHHoro nHtepsana B FOCT 13774 umeloTca BUTKM CO CriedyoLwyMy cunamm F3 1 300; 315; 335; 375 1 400.

Mcxopa n3 3agaHHbIX pasmepoB AvameTpa U HaumeHbllero rabapuTa ysna, npeaBapuTenibHO OCTaHaBMMBaemcs Ha
BWTKE CO CneayloWmMMmn AaHHbIMY (HOMep noauuun 252):

F3=300H; o =1,4mm; @y =3,10 mm; LY =17 mm;

.

©1=50,93 H/mm; &3 =5,900 mm.

CornacHo TOCT 13764 gnsa npyxuH lll knacca 73 = 0,6 li"jkm . Mcnonb3ysa TOCT 9389, onpeaensiem HanpspkeHue
ANsi HaQeHHOro AnamMeTpa NPOBOSIOKU:

73 = 0,6 2300 =1380 yma

MpuHagnexHocTb K Knaccy npoBepsieM MNyTeM OnpeaeneHnsl BenuYuMHbl  OTHOLLEHMWS vmva , Ans 4ero
npeABapuUTENIbHO HAXOAUM & U KPUTUYECKYH0 CKOpOCTb Mo dpopmynam (1), (2) u (5a):
F, 250

=1-22 = 0167
2 300

d=1

_ 1380-0,167

=7 .
354 Wi

Vi

Vmax 100 4434
W .0 :

K

MonyyeHHoe HepaBeHCTBO CBUAETENbCTBYET O HAaNuuMK COYAapeHUsi BUTKOB U O NPUHAANEXHOCTU NpyXuHbl K I
Knaccy.

OnpepeneHue ocTtanbHbIX MAapaMeTpoB NpoM3BoanTCsa no popmynam Tabn.1.

Mo dopmyrne (6) HaXOAMM XECTKOCTb:

Fy =R 250-100
o= = =15 Hmm.

h 100

Yucno pabounx BUTKOB MPY>KMHBI BEIYMCHSAIOT No dopmyne (7):
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50,9
n=l =2 _330.340
c 1.5
yTO‘-IHeHHaﬂ XXEeCTKOCTb MMeeT 3Ha4veHune:
o 509
e=L o2 14915
?3 24 H/mm.

[MonHoe 4ncno BUTKoB HaxoaaT no dopmyne (8):
B =a+15=340+15=355
Mo dopmyne (7a) onpenensitoT cpeaHuii guameTp NPY>KUHbI:

D=0 -d=17-310=13520 yu.

Jedopmaumnu, ANUHbI 1 War NPY>KMHbI HAaXOAAT Mo hopMyram B Tabn.1, HoMepa KOTOpbIX YKasaHbl B CKOGKax:

A 100
T Ny Y e A
T T s O vm
F, 250
2 1667 v
2T T s MM;
A 300
S5 oag
=T T s MM;
_D_13%0_,.
4 310

by =(m +1-0)dyA=(35,5+1)-310-1,021=1155
Ip =k +8, =1155+200= 3155 yu:
L =y -5 =3155-667= 2488 .

Iy =ly =59 = 31551667 = 1488 .

f=s +dA=59+310-1,021=919

(11)

(12)

(13)

(10a)

(14a)

(15)

(16)

(17)

(18)

MpoaHanuampyem npyxuHbl, COOTBETCTBYHOLLIME TPEM ONMXaMLMM 3HAYEHUAM Fg, B3saTbiM 13 NOCT 13774, Ha

npyxwuHbl |l knacca, paspsaga 1, Ans paccMOTPEHHOro cryyas.

BbluncneHnst, NpoaenaHHble B aHarnorMyHOM MopsiKe, MoKasbiBaloT, YTO Ans TPeX COCeaHUX CUM Fg obpasyetcs

LeCTb pa3MepoB NPYXWH, yAOB1ETBOPAOLLNX TpeGOBaHI/IﬂM Nno BeNMM4YnHEe HapyXHOro gunameTpa.
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CBe,quvm O TakMX Npy>xKmMHax nomMeLleHol B Ta6n|/|u,e.

F3 H 300 315 335

g, MM 1,4 1,6 1,4 1,6 1,4 1,6

o 1, MM 3,10 3,50 3,10 3,50 3,10 3,50
Dl . MM 17,0 24,0 16,0 22,0 15,0 21,0
Vyar "Ivi 1,43 1,50 1,16 1,21 0,942 0,984
fl:l MM 317,0 273,9 355,1 309,0 405,1 337,0
El . MM 250,4 207,2 288,4 2423 3384 270,3
jz . MM 150,4 107,2 188,4 142,3 2384 170,3
y 36,0 20,0 445 27,0 56,0 31,0
e MM3 57000 93000 58000 92000 60000 93000

M3 gaHHbIX Tabnumupl cnepyeTt, 4YTO C BO3pacTaHMem F3 YMEHbLLAeTCA OTHOLUEHUNE Vi .o .'lIVK 1, B HaCTHOCTU, MOXET

BbITb YCTPaHEHO COyAapeHne BUTKOB, HO BMECTe C 3TUM BoapacTaeT rabapuT no pasmepam £ .

C BO3pacTaHMeM AnameTpoB MPYXuH rabaput o pasvepam {| yMeHbLIaeTCs, OQHAKO CYLLECTBEHHO BO3pacTaloT
06beMbl NPOCTPaHCTB, 3aHMMaeMble NPYKUHaMK.

Cnegyetr oTmeTuTb, 4TO ecnu Obl Ang paccmaTpvMBaemMoro npumepa, B COOTBETCTBMM C TpeboBaHusaMM
pacnpocTpaHeHHbIX Knaccudvkaumn, Gbina bl BeibpaHa npyxwuHa | knacca, TO nMpu OAMHAKOBOM AvMameTpe rHesaa

(£} =18 mm) paxe camas skoHOMHas 13 HUX noTpeGoBana 6bl AnuHy rHesaa £ =546 MM, T.e. B 2,2 pasa GonbLue, Yem
paccmoTpeHHas Bbiwe. [Mpu aTom oHa Obina 6bl B 11,5 pasa Tskenee n, BCNeACcTBME Manow KPpUTUYECKOW CKOPOCTM
(¥4 =0,7 m/c), npakTnyeckn HepaboTocnocobHOM Npu 3aaaHHON CKOPOCTU HarpyxeHus 10 m/c.

Mpumep 3.
MpyxuHa pacTaxeHus

5

Oavo: M =250 H; F5 =800 H; % =100 mm; =28+32mm; VF=110 .

Ha ocHoBaHun TOCT 13764 no BennunHe NF ycTaHaBnuasaem, YTo npyxuHa otHocutea ko |l knaccy. MNo dopmyne

(2) Haxoamm cunebl F3 , COOTBETCTBYIOLLME NpedenbHOM aedopmanmm:

A
1-005 1-010

7 =342 +889
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B nHTepBane cun 842+ 889 H B FOCT 13770 ans npyxwH Il knacca, paspsga 1 (Homep nosuummn 494) nmeeTcst BUTOK
CO crneayoLwmMm napaMmeTpamu:

F3=850 H; L} =30 mm; o =4,5 mm;

’

©1=242,2 H/mm; &3 =3,510 mm.
Mo 3agaHHLIM NapameTpam ¢ NOMOLLbLI0 hopmynbl (4) onpefensiem XecTKOCTb NPYXUHbI:

Fy—F  800-250
o= = =55
2 100 H/mm.

Yucno pabounx BUTKOB Haxoamm no dopmyrne (7):

Hedopmaumm n gnuHbl NPY>XUHbI BbIYNCIAKT NO q)opmynaM, HOMepa KOTOPbIX YKa3aHbl B ckobkax:

A 250

=21 =""_"=455 yw:
8 . 53 MM; (11)
£ 800
§3=-2=""=1455 ym: (12)
c 3,
Fyo 830
=23 =2 = 1545
3=t MM; (13)
fn’ = + 1) (152)
Bo=iy +5 =2025+455=2480 um: (16a)
Iy =lp+s5, =2025+1455= 3480 ym: (17a)
Ip =lp +5y =202,5+154,5 = 3570 ym. (146)

Pasmep {3 C y4eTOM KOHCTPYKLMii 3aLEeNOB ONpeaenseT ANMHY rHesaa Ans pasMeLieHns NPyXuHbl PacTsKEeHUs B
yane.

Pasmep 33 C y4eToM KOHCprKLlMVI 3aLenoB orpaHn4MBaeT gedopmauuio NPYXWHbI PacTAXeHUA Npu 3aHeBoNMBaHUN.

TpexKunbHble NPYXUHbI (Yron cBUBKKU 24°)

F_F _F 30000d%

XKectkocTb & = —

e H/Mmm,
g &3 83 Ira


Andrei
UMR


8-800-201-52-77 EIE-_'@EI
E..l.. :

info@pruzhina-metizdetal.ru

YpanMetannPecypc

[MPON3BOACTBO NPYXMUHHbLIX U3AENUA

I:
https://pruzhina-metizdetal.ru/ =&

1+ 0,333 5in 2 28

roe k& =
cos 3
0445;
roe 7 = arctg ,
i+
0

roe I = —.
1

Fyi
HanpsbkeHne 73 =1,32i2 MnMa.
d

[Mony4yeHHble 3Ha4YeHMs KEeCTKOCTU JOSMKHbI COBMaAaTh C BbIYUCINEHHbIMU BENMYMHAMM no dopmyne (6).

[MonyyeHHble 3HaYEeHUS HaMpsXXeHW OOMKHbI coBrnagatb C ykasaHHbiMM B TOCT 13764 ons coOTBETCTBYHOLUMX
pa3psaoB ¢ OTKNOHeHUsAMK He 6onee £10%.

(N3meHeHHas pepakums, Nam. N 1).

TeKkCT JOKyMEHTa CBEPEH MO:
odunumansHoe nsgaHve
M.: UMK N3gatenbcTBo cTaHgapTos, 1999
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