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CBOPKA KOHCTPYKIIMHA KJIEINKOM CTBIKOBBIX
HIBOB C HEOTBEPKIEHHBIM BHYTPUILLIOBHBIM
I'EPMETHUKOM

CraThsi TIOCBSIIIICHA TEXHOJOTHUU C60pKH IIBOB aBHAIIMOHHBIX KOHCprKL[I/Iﬁ
C BHYTPHUIIOBHBIM TC€PMETUKOM, KIICIIKY KOTOPBIX uenec006pa3H0 BBITIOJIHATH
B I[IEpHUOJ JKU3HECTIOCOOHOCTH TepMETHU3UPYIOLICTO MaTEpuala.

B mporecce kienku JUIMHHOMEPHBIX IIBOB C BHYTPHIIIOBHBIM T€PMETHKOM
Ha aBTOMAaTHYECKOM OOOPYJIOBaHMUU IeJIecOo00pa3HO BCE COCAWHCHUS BHI-
MOJIHATh B TPEIBAPUTEIHHO COOPAHHOW KOHCTPYKIMH 3a TIEPHOJ KU3IHECIIO-
coOHOCTH TepMmeTHKa. [Ipu cBepieHnrn OTBEPCTHH MOJ KpEemneX Ha KIeHaJbHOM
aBTOMare TOJIIUHA CJIOsi TEepPMETHKa He JomkHa mnpeBbimarth 0,1 mMm s
HCKIIIOUCHUS TIOMAJaHusl CTPYKKH MEXKAY ICTANSIMU MaKeTa, HaTUMaHUs rep-
METHKa Ha PeXYIIHA WHCTPYMEHT B 00€CTICUeHNUs MaKCUMAJIBHON YCTaJIOCTHOM
JONTOBEYHOCTH KOHCTPYKITUH B 30HE KJICTIAHOTO IIIBA.

I'epmetnunsie cthikoBbie mBbI (I'CIII) kak MpaBMIIO OBIBAIOT MHOTOPSITHBI-
Mu. TpyAoeMKOCTh TpPEIBAPUTEIBHON COOPKU KOHCTPYKIIMM M TOCIEIO0Ba-
TeJbHAs KJIETIKa COeIMHEHHH MPaKTUYEeCKH BCET/Ia MPEBBIIIAeT MEPHO KU3HE-
crocoOHocTH TepMeTnka. llenecooOpa3sHo NepBOHAYAIBHO BBIMIOJHSATE KIICTIKY
[IBAa C YBEJMUYCHHBIM IIaroM, MPEBBIIIAIONINM IIIar 3aKJICTIOK B IIBE, a 3aTeM
MPOKJIENIBIBATH TIPOMEKYTKH MEXIY HAMHU.

BaxHbIM (hakTOpOM TpU KIIETKE SBJISETCS BBITECHEHHE BHYTPHUIIIOBHOTO
FEepPMETHKA OT YCUJIHS CKAaTHsl MaKeTa MPUKUMHBIMU BTYJIKaMH aBTOMAaTa B 30HE
BBITIONHIEMOTO COEIMHEHHS. BhITeCHEHHEe repMeThka MOXKHO pa30uTh Ha JBa
JTama:

e MEPBBI — OT BO3IEHCTBUS YCHJIMS CXATHSA IIaKeTa IPHKAMHBIME
BTYJIKAMH,

e BTOpPOW — MOCJE TMOCTAHOBKM 3aKJICIKA — OT YIPyrow mehopmariuu
OOIIIMBKH.

Heob6xoaumo onpenenuts o01Iee BpeMsi 1 BBITECHEHHUS TepMETHKA W3 ITBa
OT HadaJdbHOW TOJIIUHBI CIIOS TEPMETHUKA & JO €ro KOHEYHON BEITUYMHBI
Sk <.0,1mmMm.
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[IpuarMaeM Ha 3Tare OMUH BpeMs BBITCCHEHHS T€pMETHKAa W3 Takera T;
PaBHBIM HHTEPBAy BPEMEHH OT MOMEHTA MPHUJIOKEHHS YCHIHS TPHKUMHBIMHU
BTylKaMH P 10 MOMeHTa KacaHUsl CBEPIIOM CJIOS TepPMETHKA MEXIY JCTaISIMU.
Bpemst nnst BBITECHEHHS TEpPMETHKA JI0 TOJIIMHBI S, ONPEICIIUM U3 PACYCTHOM
CXeMBbI Ha puc. 1, yIUTHIBAIOMICH CIIeTyIOIINe TTapaMeTphI.

S

= | //f// ////)// ///%//// //// / //;
i | ‘ .

Puc. 1. Pacuernas cxema srana 1. P — cuna cxxarus nakera, H, § — Ha-
JajgbHas TONIIMHA CIOS TePMETHKA, M, S, — KOHEYHas TOJIIMHA CIIOs
repMeTHKa MOJ MPKHMOM, M, D — IIHMpHHA MOJOCH FEPMETHKA B ILIBE, M,
a — pa3Mep NPUHUMAEMOHW PaBHBIM JHAMETPY MPHKUMHOH BTYIKH CO
CTOPOHBI OOIIMBKY, M, B — [MprHa OOIIKBKY, yyacTByOIas B U3rube, M,
h — tommuuna o6wuBkY, M, Z = Z(y) —nporu6 OOLIMBKU, M, Zy — POTUO
OOLIMBKH MOJ] IPHKUMOM, M

Rys. 1. Schemat obliczeniowy etapu 1.

Monpens YUUTBIBACT BBITCCHEHUE TCPMETHKA M3 IIIBA TOJIBKO B ITOIICPEYHOM
HaIlpaBJICHUU. OCpe,Z[HéHHOC YACIBbHOC MOaBJICHUC P, U CKOPOCTb COMMKEHUS
HOBerHOCTCﬁ V CBsI3aHBI 3aBUCHMOCTBIO:

_pbAiy
== 1
P=—g (1)
rae. W — BA3KOCTb 'CpMCTHUKA.

IIpu p = constmis >KeCTKUX TOBEPXHOCTEH BpeMs BHITECHEHHS T€pMETHKa
onpeensieTcs:

Hm® L1 1

T, = 2
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. _P
rae. p= E ,
F —mromans coxarus.

IIpuauMaeM CTpHUHTEP KaK aOCONIOTHO XKECTKUH JIEMEHT KOHCTPYKIIUU TIO
CpaBHEHMIO ¢ 0OmMBKOM. Beemcreue marmba obmmBky BemuunHa S = S(Y)
BJIOJIb IIBA OYJET IEPEMEHHON. Y CHIIHE MPUKUMa PaCXOIyeTCs Ha BBHITCCHCHUE
TrepMETHKA TOJ[ TPWKUMOM W TOJ MPWICTAIOIUMH Y4acTKaMH OOIIWBKH
¢ o0erx CTOPOH MpIKIMa.

[IpuasB monocy oOmMBKY Kak 0ajKy, a TEpMETHK, KaK yIIpyroe OCHOBaHHE,
yHOpyras JHHUS TPOruda OOIIUBKY OTIPEACISAETCS B BHIC!

z(y) =z, (E® [ cofp Y+ sifp Y) 3)
rie.
B X 1 @
4TEO

E = 7-10 MIla — moxynb ympyroctd Marepuana OOLINBKH H3 ATFOMH-
HUEBOTO CIUIaBa,

_Bm®
| = 2 M —MOMEHT HHEPIIHH y9acTKa OOIIMBKH,
z S

Koa¢hduiumeHt sxecTKOCTH Cllost repMeTrka K mepeMeHHbIi BI0JIb 111Ba U 3a-
BUCHT OT BpeMeHH. Dopmyity (3) MOXKHO NPEICTABUTD B BUJIE:

z(y) =z, [e% Eﬁ co{%j + 96%)) (6)

1
rne; L== m.
B aToMm ciiydae, AaBiieHUE MO MPHIKUMOM MOXKHO OIPEICIIUTh Kak:
(7)

-k
P+ 2
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To ecTh, K KECTKOMY MPHKUMY MIPUCOSAUHIIOTCS C 00CHX CTOPOH YYACTKH
OOMMBKY ITUHHON L 1 TaknuM 00pa3oM YUHUTHIBAETCS )KECTKOCTH OOIIMBKH.

Jlis  Wcronb30BaHUsSl AHAMTUYECKON 3aBUCHMOCTH W3 TEOpUH H3rHba
0aJku Ha yIpyroM OCHOBAHHH, MPUMeM K03()(PHUIIMEHT KECTKOCTH MOCTOSHHBIM
BJIOJb 1IB2, W COOTBETCTBYIOIIUM CpEIHEH TONIIWHE CJOS TepMETHKa

Sp = O,E:ﬂ S +§) torna popmyna (5) mpumer BuUA:

3
_pb'ly
k="—— 8
X (®)
az=98— § Tak Kak cpeJHAs CKOPOCTh COIMKEHHs OOLIMBKM M CTPUHIEpa
Ve = Ti , TO TIoJiy4aeM Ko (QUIIHUEHT KECTKOCTH CJIOSI TEPMETHKA!
1
3
k= LD (©)
Cp-|1
_pm® f1 1) pfar20) f1 1
P 2p (S S 2rpP s §
C yuerom (9)
3
K= ub _ 2[P E 1 a I_=44IZED (10)
S, g ar2i) (1 1 k

S

Pacuér BBIMONHSETCS MOCIEAOBATENBHBIM MPUOIMKEHHEM A0 TONTYyYEHHS
cTaOuiIbHOrO 3Ha4YeHus L.

Ha BTOpoM »3Tame mporn® OOmMMBKM TOCTE KIENKW 3aKJIENKH W CHITHA
YCUIIHSL CHKaTHsI TTAKeTa ONpeeNisieTcs paCueTHON CXeMoi, puc. 2.

OmnpenenuM BpeMs BBITEKaHUS TepMeTuka T,, HeoO0XoaAnMoe Uil yMEHBbIIIe-
HHS 3a30pa S 10 BeNUYMHBI S Ha paccTossHun y = | oT kpast npwkuMa. B nepeom
NPUOJTMKEHUH IIIar TEXHOJIOTHYECKUX TOYEK paBeH t; = a + |.

Jns pelieHHs TOCTaBICHHOW 3aJayd TaKXE BOCHOJb3YyEMCS TEOpHUEl
CTepXHeW Ha ynpyroMm ocHoBaHWU. KoappummeHT KECTKOCTH CIIOsI TepMeTHKa
C TEYEHUEM BPEMEHM YMEHBILIAETCS, a 30HA CXKAaTHS pACIIUpPSiCTCS. Y UUTHIBAS,

ar0 S,=0,5($ +8),a2,=05S- 3):
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8[U b’ [V °
k=0 _ SWD (11)

(5+S) %, ($+9)°01

IToCKONIBKY BpeMsi CBSI3aHO C JKECTKOCTBIO CIIOSI TEPMETHKA, TO C YYETOM
3aBUCHUMOCTH (4) moaydaeM pacueTHyIo GopmMyay mias To:
2’0t

T,=
(S+s) OED

(12)

Puc. 2Pacuernas cxema sTama 2

Rys. 2. Schemat obliczeniowy etapu 2.

3navyenus GyHKHK nporuda Z(Y) nmpuseneHs! B Tabiuie 1.

Tabnuua 1. 3HadeHus GpyHKIUM Iporuda

Tabela 1. Wartgei funkcji ugiccia

o A G I I I G O 9,
L L L L L L
0,0 1,0000 11 1,0000

0,1 0,9907 12 0,8100

0,2 0,9651 13 0,6398

0,3 0,9267 14 0,4888

04 0,8784 15 0,3564

0,5 0,8231 16 0,2415

0,6 0,7628 17 0,1431

0,7 0,6997 18 0,0599

0,8 0,6354 19 -0,0093

0,9 0,5712 2,0 -0,0657

10 0,5083 - -
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[ocnenoBarensHOCTh pacyéra Iara 3aKieloK B TEXHOJOTMYECKOM LIBE
B 3aBUCHMOCTH OT TpebyeMoro BpeMeHH T, crenyromast:
1.Tlo TpeOyemoii BeaMUYUHE CJIOSI TepMETHKAa S¢ HaxomuM Zyx Kak
Zy = S — & (B nepBom mpubmmkenun L = 0,05m).
z

K

2. OTHOCHUTEIbHBIN MPOrHO OOLIUBKUA Z =% =—X 1mne Z,=§ - <
Zy -S
€CTh MPOTUO B PalioHE YCTAHOBJICHHOM 3aKJICTIKH.
3.1lo BenmmuuHe Z, ¥ (QyHKIUM mporuda HaxoguMm u3 Tabmunel 1 oTHO-

CHTENBbHYIO UIMHY | = T | =t, —a. Orcroga Tpebyemas BenuunHa L:

4. TloncrarnseMm B hopmyry (12) Bpemst T, HEOOXOUMOE TSI BEITCKAHHS
TepPMETHKA JIO BEIMYMHBI Sy M HaxoauM Bpemst T:

s (t,-a\* t-a\)’

i IS Va0

= . =20 (13)
(So+5) CEC St S B

5.Ecimu 3amano Bpems T, To TpeOyeMbIif IIar CHJIOBBIX TOYEK B IIIBE
ornpeaenseTcs u3 . 4 kak:

_JEO(S+SY
t, = o0 - )@/ﬂa (14)

Ha puc. 3-5 mpexacraBnensl rpadukd, MOCTPOCHHBIE HAa OCHOBAaHUH
noyueHHbIX 3aBucumocrteit (13)u (14).
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Baskocthb repmeruka p, ITa*c

Puc. 3.3aBucumocthb BPEMCHHU BBITCCHCHUS I'CPMETUKA OT BEJIMYUHBI BA3KOCTU I'€PMETUKA

Rys. 3. Zalenos¢ czasu wyciskania hermetyku od wadigego lepkdci

11

o 4

o
G +
Sn—S,.
> T \
—C=—(.3-0.1 (140) !

(b=0._015)
3 + ——0.3-0.1 (140)
(b=0.035)

Bp(‘.\lﬂ BBITECHEHIA repMeTHRD T‘ ¢
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Newime cu

Puc. 4.3aBucumocthb BPEMCHHU BBITCCHCHUS I'CPMETUKA OT YCUIINA CKATUA IMaKEeTa

Rys. 4. Zalenos¢ czasu wyciskania hermetyku od sibiskania pakietu
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BPQ‘MJI BBITEKAHHA T ePMETHRKA, CeK

Puc. 5. 3aBHCHMOCTh [UIMHBI Y4acTKa IBa C BBITCCHEHHBIM repmetukoM (MeHbine 0,2 MM) OT
BPEMEHH BBIIEP)KKU AJISl pa3IMYHON TONIIMHBI OOIIUBKI

Rys. 5. Zalenos¢ diugasci odcinka szwu z wyéhietym hermetykiem (mniejsza 0,2 mm) od
czasu wytrzymania przy z@ej grubdci poszycia

N3 rpadukoB BHIHO, UTO OMPEACIISIIONICE BIMSIHAC HAa BPEMs BBITCCHEHUS
HEOTBEXKJICHHOTO TePMETHKA M3 30HBI IIBa OKa3bIBaeT mapameTp b — mupuna
MIOJIOCHI TEPMETHKA B IIIBE.

NITOWANIE KONSTRUKCJI ZE SZWAMI| STYKOWYMI
| NNEUTWARDZONYM HERMETYKIEM WEWNATRZ SZWU

Streszczenie

W artykule przedstawiono technoleginontau szwéw w konstrukcjach lotniczych z we-
wnetrznym  hermetykiem, ktorych nitowanie celowo wyk@nwsi w okresie przed utwar-
dzeniem hermetyku (w czasie jegywotnasci).
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STRUCTURAL ASSEMBLY BY RIVETING OF BUTT JOINTS
WITH UNCURED SEAM SEALANT

Summary

Article covers joint assembly process for aviatistnuctures with seam sealant, riveting
of which is reasonable to fulfill while sealantsigreadable.

Ztozono w redakcji w lipcu 2011 r.



