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XapkiBCbKMI HAaUiOHANbHWI aBTOMOBINBHO-0POXKHIN YHIBEPCUTET, M. XapKiB

NIABULLEHHA KOHCTPYKTUBHOI MILHOCTI LUATYHHUX
BONTIB IOHHUM BOMBAPOYBAHHAM

Posenanymo eniue ionHo20 60M6apOVeaHHA MUMAHOM HA MeXAHIuHI elacmugocmi wamyHHux 6oamie. Bemanogneno,
140 maxa obpobKxa SHAYHO NIOGUULYE KOHCMPYKMUGHY MIYHICHb gUPOOI8, 0COOIUBO MUX, WO MAIOMb KOHCMPYKMUGH]
KOHYeHmpamopu nanpysicens. o, 3pocmac na 69 %, o, ,—na 84 % npu 36epesicenni noKazHuxie naaCmudHoCmi.

Krnrouosi cnosa: KoHcmpyKmugHa MiyHicmb, KOHCHPYKIMUGH] KOHYEHMPAMOPY HANPYHCEHb, WLantyHHUE 60am, ioHHe

bombapoysanus.

Beryn

Pi3p00Bi 3’ €THAHHS MUPOKO BHKOPHCTOBYIOTHCS B
PI3HUX KOHCTPYKI[LSIX MAIIHH 1 MEXaHI3MiB Ta CKIIAIAI0Th
15-20 % Bix 3araxpHOI KUTBKOCTI 3’ €xHAHb [1]. CydacHmid
JICTKOBHE aBTOMOO116 MicTHTS Bix 2000 10 3500 Oonris, 3
HIX Om3pK0 300 BIAITPArOTh BAKIIMBY POITb B 3a0C¢3IICUCHH]
woro HagiitHOCTL. Cepex OCTaHHIX OCOOTHBO BHILIAIOTH
mAaTyHHI OONTH, PYHHYBAHHS SKHX MOXKE IPU3BECTH 10
BHXOZY 3 JIaay BChOTO arperary. Came ToMy iX BUTOTOBIII-
FOTb BETIBMH PETEIIBHO, 3 INIABHUMHE MEPEX0JAMH MK eJle-
MCHTAMH KOHCTPYKIIi i HACTYITHOK TSPMOOOPOOKOFO (T10-
KpAIICHHS).

Amnai3 myQmikarii

Amnami3 xapakTepy BIAMOB IUX JIETAJCH MOKA3aB, IO
HE3BAXKAIOYM HA 3HAYHI KOHCTPYKTHBHI KOHIIEHTPATOPH
HATPY>KeHb TUIbKA ~ 20 % 3 HIX HOCSTh BTOMHHUH Xapakrep
[2].

B mporieci poboTu maTyHHi OOATH I ATAFOTHCS 3MiHHAM
HABAHTAKCHHSIM OJTHOTO 3HAKY, OCHOBHHMH 3 SIKHX € CHJIA
IHEpIii Mac, IO PYXArOTHCS MOCTYIAIBHO: OPIIHS 1 MATy-
HA, 4 TAKOK, BiAICHTPOBA CHJTA MAC, IO 00CPTAFOTHCA, PO3-
TAIIOBAHUX HAJ IUIOIIMHOIO P03’ €MY KPHBOIIHITHOI TOJI0B-
xu[3].

[pu HemOCTATHIH KOPCTKOCTI CIICMEHTIB IATYHHOI TPY-
ITH OTIOPHI ITOBEPXHI TOJIOBKH 1 TAHKK 00ITa MOXKYTh TIEpe-
KOIIIYBATHUCS, IO IPU3BOANTH /10 HOTO BUTHHY 1, OT)KE, BH-
HHUKHCHHS BiITIOBITHUX HAIPY>KEHb, JOAATKOBO YCKIIATHIO-
FOUH YMOBH POOOTH.

CrprokHi OONTIB MAOTH MMPOTOYKH B MICIPIX TIEPEXOIY
JI0 pi3600BO1 YACTHHH Ta IOOTH3Y TOIOBOK. Lle 30impmye ix
TIOAATINBICTB 1 TIPUCTOCOBYBAHICTH ITPH HOPYIICHHI CYBO-
POl mapanenbHOCT MK IUIOIMHAMH TIPAJLITAHHS ATy H-
HUX TAHOK 3 BiAMOBITHAMH MOBCPXHAMH MIATYHA, a OTHKS,
TIOTIEPEKAE | MOXKITMBHH TIEpeHATT Hapiseil. [IpoToukn
poOIsITh O3 MiAPI3iB 3 AlaMETPOM, IO TOPIBHEOE BHYTPIII-
HBOMY JiaMeTpy pizpOm Oodra. Y TOM >Ke Hac JTOBKHHA
IIPOTOYCHOI OBEPXHI HE B TIOBHIHM Mipi PO3BAHTAXy€ HOTO
pi3p0O0BY yacTuHy. B nedaxkux Bunaakax Hampy>KeHHS BUTH-
HY MOKYTb CTAaHOBHTH 25-30 % Hanpy>KeHb PO3TATHCHH,
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1[0 BHHUKAKOTH TPH 3aTATYBAHHI . 3a3HAYCH] YHHHUKH 3HAY-
HO 3HIWKYFOTh BTOMHY MIiIIHICTh TAKHX JCTajICH [3].

[Tpu poboTi ABUTYHA CHIIM IHEPLIi1 MParHyTh po3ipBaTu
6onTH. Y 3B 3Ky 3 UM PiBCHB iX 3aTATYBAHHS MOBUHCH
3a0e3MeUUTH IITBHICTD 3 € THAHHSL

Ha miacrasi aHamizy yMoB poOOTH Ta 0COOIMBOCTEH
KOHCTPYKIIi matyHHuX OonTi apuryHa 3M3-406, MmoskHA
3po0HTH BHCHOBOK PO HEOOXi THICTH 3a0S3MCUCHH iX BH-
COKO1 KOHCTPYKTHBHOI MII[HOCTI.

[Nonepenni mocmimKeHHS METOAIB 0OPOOKH, IO 3a0e3-
TICUYFOTb I ABHUIICHHS KOHCTPYKTHBHOI MIITHOCTI JAeTaIeH
MatmmH [4] Jamm OCHOBY U1 BHOOPY 10HHOTO OoMOapmy-
BaHHS SIK HAWO1JIBII € (PEKTHBHOTO CIIOCOOY.

Mera Ta nocTaHOBKA 320241

Mertoto poOOTH € BCTAHOBIICHHSI BILTHBY 10HHOTO OOM-
GapayBaHHS HAa IOKA3HUKU KOHCTPYKTHBHOI MIITHOCTI CTa-
JIEBUX BHPOOIB 3 KOHCTPYKTHBHUMHE KOHIICHTPATOPAMH HA-
TPYKCHB (HA TIPHUKJIAT] IATYHHUX OOJITIiB).

Marepian i MeToaHKA TOCTIT’KEHb

JlocmiiKeHHS MPOBOAMIIY HA IATYHHHX OONTaX ABUTY-
Ha 3M3-406, BurotoBneHux 3i cram 40XH. Y po3mstayTiHt
KOHCTPYKIIi KPHIIIKA KPHBOIIHITHOI TOJIOBKH KPIITUTHCSA 10
martyHa agoMa 6onramu. OCTaHHI € OTHOYACHO YCTAHOB-
YUMH, 320€3ICUYIOYH OTHO3HAYHE IOJOXKCHHS KPHIIKA
moa0 mAaTyHa. LIe BUCYBa€ BUCOKI BUMOTH 0 TOYHOCTI iX
00po0OKH, a TAKOK OTBOPIB i HUX B TOTiBIi. ToMy BCi 001-
TH MArOTh NUTL(hOBAHY MMOCATAKOBY YaCTHHY. JlOCTiHKCHHS
3ailicHroBaIM Ha maprii 0onris (10 mT.), sKy puadanm y
o(imiifHOTO TUIICPA 3aBOAY, IO CIYKUIIO 3AIOPYKOKO He-
00Xi/THOTO PiBHSA SKOCTI, BCTAHOBJICHOTO TCXHITHOKO TOKY-
MCHTAIIIEFO.

MexaHi4uHI BTaCTHBOCTI BU3HAYAIIHM ITPH BHIIPOOYBAH-
HSX HA PO3TAT HA YHIBEPCAIBHIH MammHi Moaem YHM-50
(MakcmMapHe HaBaHTAReHHA 10 1C). [1IBHAKICTS HABAHTA-
SKeHHsI OONTIB TPH BUITPOOYBAHHSX BIATIOBiAaa 20 MM/XB
(3a crarmaprom [5] me 6inbmie 25 mm/xB). 11100 yHUKHYTH
OGOKOBOTO HABAHTAYKCHHS 3Pa3Ka BUKOPHCTOBYBAIN CaMO-
LCHTPYBAJIbHI 3aTHCKAY] PO3PUBHOI MATIIHHH.



TEXHONOMMT OTPUMAHHA TA OBPOBK KOHCTPYKLINHUAX MATEPIANIB

Y nporieci BUIIpoOyBaHb 3aIllCyBalli KPUBL B KOOP/IH-
Harax P—Al, a ToTiM 32 HIMHA 3HAXOWIH P 1 Po,z-

Hominanrsauit miamerp Hapisel po3DISHYTHX OONTIB
d=10mm, a kpok — 1 MM. Po3paxyHOK OKa3HHKIB MIITHOCTI
BHKOHYBABCS 38 HOMIHAJILHOIO IUIOITIEIO [IOMEePETHOTO Te-
pepisy [3], a cepepHili miameTp pi3hOn o, 1 BHYTpINTHiH fia-
metp pisbOu d, 3a hopmynamu (I"OCT 24705-81. Pesnba
MeTpraecKkas. OcHOBHBIE pa3MepHl).

ITapamerpu iorHOTO GoMGapayBanus (Ib) BuOmpanmn
TaKUM IHHOM, 100 He JIOIYCTUTH IIEperpiBy BUTKIB Ha-
pi3eii Ta 3r1/THO 3 peKOMeH Al MU, HaBeieHuMu B [4]. 3a-
rajibHA TPHABAIICTL 0OpOoOKY /s teprmoro pexumy 1b cra-
HOBHUIA 4 XB, JUIS ipyroro — 2 XB. bontu micist o6poOku
BHTPAMYBAIH ¥ BaKYYMHIH KaMepi poTsroM 30 XB, JU1d
BUKIFOUECHHA MOKITUBOTO OKFCHEHHS TIOBEPXHI.

Teopist Ta aHAJI3 OTPUMAHIX pe3YJIbTATIB

JlocmipxyBani aTyHHI GONTH ABUTYHA J0 ¢OpoOKH Ta
micys [b 3o0paskeni Ha puc. 1.
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Puc. 1. [llarynsi 6ontu aBuryna 3M3-406 y BUXIJHOMY CTaHi
(@) ra mcns Ib (6)

Sk BUHO 3 IpesicTaBIEHOro pucyHKa Itpe 1B offHOuac-
HO 3 PO3MHICHHAM MTOBEPXHI OONTIB BiAOYBaeThCA OCal-
KeHHS TUT aHY (POJIOBHUM YMHOM Y BUDISUIL Kpariesib), 110 1
BHKIIMKA€ 3MIHY KOIBOPY X HOBEPXHI.

KpuBi posTsiransst maTyHHEX GOJTIB Y BUXITHOMY CTaHi
tamicng [ 3a IBOMAa pesKuMaMu, TIpe/ICTaBIeH] Ha pHC. 2.

Y pesyasTaTi po3paxyHKy OViIH OTpUMAaHi Taki 3HAUCH-
HST MEXaHITHIX XapaKTEPUCTHK JIs OONTIB Y BUXITHOMY
cTaHi: TUMYacoBuif ommip 574 Ml la, yMOBHA TPAHUTII TEKY-
ocTi 443 Ml a (cepeui apudMeTHIH BUOIPKH).

IIpoBenennsa Ib 3a neprmuM peKAMOM, JO3BOIUIO
I1/IBUITUTH 6, Ha25% (3574 1o 718 Ml a), G,,Ha 37%(3
443 1o 607 Ml Ia), 3a JpyrEM pexKIMOM — o, Ha 69 % (10
970 Ml1a), G,,Ha 84 % (;io 815 Ml 1a) siamosigno. [1pu
ILOMY JIpyTuii pesknmM 16 3a6e3netye MiniManbHe po3ciio-
BaHHS MEXaHITHIX XaPAaKTEPHUCTHK SIK Y ITOPIBHAHHI 3 BUXI-
JTHAM CTaHOM, TaK 1 3 meprmmM pexumMoM 1b. [TokazHuk
IUIACTMYHOCTI O IIPAKTUIHO He 3MIHUBCH, HE3BAKAIOUM Ha
TaKe 3HaYHE 3MIITHEHHA. B1IbII BUCOKI 3HAYEHH S MI1ITHOCT]
micyst [B 3a ipyTiM pexkrMoM OB s13aHi 3 MEHITIOK TPHBA-
TCTIO OOPOOKH (HATPiBY ) BUTKIB PI3LOH, SIKI MAFOTEL MaIwit
HOMEPETHAN Tepepis 1, 0TKe, GUTBIT CXIIFHAX JI0 TPOTIECY
JIOBIIIYCKY.
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Puc. 2. Kpusi posTsranss maryHHUX GOJTIB y BUXITHOMY
crai Ta micis Ib 3a 1BoMa peskuMamu: 1 — BUXITHUM cTaH;
2 — nepmmit pexxum Ib; 3 — apyruii pexxum 1b

BucnoBku

3arponoHOBaHMH c1Ioci6 3a0e31edye VHIKaTbHE 1118 -
ITICHHS KOHCTPYKTUBHOI MITTHOCTI BUPOOIB, SIKE HE OCATa-
JIOCS SKOTHOTO 13 BiIOMITX KOMOIHOBAHIX 0OPOOOK, BiTHO-
CHTBCS JI0 PECYPCO30EpPIratotiX TEXHONIOTIH 1 € eKAIOTTIHO
OesneaanM. Ha OCHOBI OTpHMaHUX PE3yILTaTiB OYIIo OT-
pumano [ TaTent Ykpainu Ha KOpHUCHY MOTETE [6].
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Monomapenko U.B. IloBbImenne KOHCTPYKTHBHOI MPOYHOCTH MIATYHHBIX 00JITOB HOHHOT §0MOAPMPOBKOii

Pacemompeno enuanue uoHHOI 60MOAPOUPOSKYU MUMAHOM HA MeXAHUYECKUe CEOUCMEa WAmYHHLIX 60Jmos.
Vemanosnero, umo maxas 06pabomxa sHAUUMENbHO NOGbIMLAEN! KOHCMPYKIMUGHYIO NPOYHOCHIb U30eUil, 0CO6EHHO ¢
i 0 0
KOHCMPYKMUGHbIMU KOHYEHMPAamopamu Hanpsaxcenuil: o, gospacmaem Ha 69 %, o, ,— Ha 84 % npu coxpaneHuu
noxasameneti NIACMUYHOCHI.

Krouesvie ciosa: koncmpykmueHas npoYHOCHb, KOHCIMPYKMUGHbIE KOHYEHMPAMOPbL HANPAHCEHU, ULAMYHHbLI
bonm, uonHas 6oMb6apouUposKa.

Ponomarenko L. Improving structural strength of connecting-rod bolts

The effect of titanium ion bombardment on the mechanical properties of connecting-rod bolts is considered. It is
Jound that such treatment significantly increases items structural strength, especially those that have structural
stress concentrators. o, increases by 69 %, o, , — by 84 % without decreasing ductility.

Key words: structural items strength, structural stress concentrators, connecting-rod bolt, ion bombardment.
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