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['eTeporeHHble CIUIaBbl HA OCHOBE HUKEJS MPUMEHSIOTCS B aBUACTPOCHUU U SHEPTETHKE IS
M3TOTOBJICHHS HATPY>KEHHBIX JIETaJIeH U y3JI0B, pa0OTAIOMIMX IPU BBICOKUX TeMmepaTtypax. OaHuM
Y3 MPUMEPOB MATEPUATIOB JAHHOMN TPYIIIbI SBJSAETCS MPUMEHAEMBIN npu Temneparypax ao 700 °C
(xpatkoBpemernno 1o 800 °C), cmmaB Inconel 718 m ero poccwmiickmii ananor XH45SMBTIOBP
(BI1718).

B cmity ocobenHOCTE MexaHn4ueckoi o0paboTku ucnosib3oBanue Inconel 718 B 3D newarn
MeTallaMi HUpoko pacrnpoctpaneHo. CrutaB Inconel 718 xopomio cBapuBaercs MOSTOMY OH
INPUMEHUM Ul aJIUTUBHOIO MPOM3BOACTBA JETajled MallluH METOJOM IpPsIMOrO Ja3epHOIo
BBIpAMBaHUS.

B xauecTBe 00BEKTa ISl MICCIIEIOBAHUN MCIIOIB30BAIIN 00PA3IIbl, TIOTYYEHHBIE U3 METAILIO-
MOPOIIKOBOK KoMmmo3uiuu cruiaBa Inconel 718 mpousBoactBa AO «O3 MukpoH», Mpomeamni
BXOJHOU KOHTPOJIb U MOATBEPKIEH ONTUMAIBHBIN PEKUM BBIPAIIUBAHUSI.

HeoOxoqumo ompenenuTs ONTUMANbHBIA PEXUM TEPMHUECKOH 0O0pabOTKH 3aroTOBOK,
MOJTyYEHHBIX METO/IOM reTepoda3Hoil MOpOIKOBON MeTaTypruu u3 ciiasa Inconel 718.

Pexum ompenensics Ha MapTUU BBIPAIICHHBIX 00pa3I0B MO MOJYYEHHOMY paHEE PEkKHUMY.
TepmooOpaboTKa MPOU3BOAMIACH B BAKYYMHOH I1€4H, BAKYYMHOM M€Y C OXJIQXKICHHEM aprOHOM CO
ckopocThio 50 Tpaji/MHUH U B KAMEPHOU MEYH ¢ OXJIKICHHEM Ha BO3yXe MO pekuMam (Ttabmnuna 1),
W3 CIIPAaBOYHHMKA aBUAIMOHHBIX MaTepuaioB [3]. Tak ke uccienoBanus MPOBOAUINCH Ha 00pa3Iiax
U3 NEPBUYHOTO U BTOPUYHOTO MOPOIIKA 06€3 TepMUIECKOil 00paboTKH.

Tabnuya 1 — Pesxcumsl mepmoobpadomxu

O6paserr Oxarktere 3akalka, Crapenue 1, Crapenue 2,
1070£10°C, 1 u. 780+£10°C, 5 u. 650£10°C, 16 u.
1 Bozayx +
2 + +
3 + + +
4 Bakyym +
5 + +
6 + + +
7 Bakyywm, 50rpag/mun +
8 + +
9 + + +
10 be3 TO
11 Bropuusslii nopomok, 6e3 TO

[TpoBoamincey Metayorpaduyeckre UCCie0BaHus, OnpeesieHle TBepaocTu mo Poksemy,
OTIpeJIeIeHUEe MEXaHWYECKUX CBOWCTB. VCITBITAaHUS HA JTMTENHFHYIO MMPOYHOCTH MMPOBOAMINCH TIPH
800°C u 25 Kr/MM? TIOCTOSIHHO TpPHIOKEHHOM HANpsKeHHH. Ilo pesynbTaTaM MpOBEIEeHHBIX
UCCIIeIOBaHMM ObUIM COCTaBJIEHBI AUAarpaMMbl (PUCYHOK 1).

323


mailto:artem92-42dml@yandex.ru

Boaayx B Bakyyme

140
140

120
120

100 100
80 0
50 0
40 | 0
- * e I ok B I
18I O R | N | O

11 12 13 21 22 23 33 34 35 41 42 43 51 52 53 61 62 63

o
[ -

B POAOMHUT UCTbITaHKA mITpefenTekyy, mMpogonsmTrcnbTarua mNpegenterys
m Bpem. ConpoTve OTHOC yAMH WBpem. Conpotue OTHOC yANMH
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W MpoacRKMT UCNbITaHKMA M Mpeaen Texyy. W MpeacnHUT uCnbitaHKuA W Mpeaen Tekyy.
WEpem. ConpoTne OTHOCYAAMH mEBpem. ConpoTne OTHOC YANMH

OTHOC Cy®eH WY3pH BR3KOCTD OTHOC CyskeH W Y3 pH BA3KOCTD

Pucynok 1 — ouaecpammol nonyuennvix pe3yibmamos

AHanu3 pe3ynbTaToOB IMPOBEACHHBIX HCCIEIOBAHMI MOKAa3bIBACT YBEIWYEHHE TBEPJOCTU
MaTepuaia mocie TepMmooopadoTku. OOpa3sibl, TPOXOIMBIIME TOJIHKO 3aKalKy B 000N M3 BUIOB
MeYeid, MOKa3bIBAIOT PE3YJIbTAThl XYK€ IO Mpelely TEeKy4ecTH M BPEMEHHOMY COINPOTHUBICHUIO
OTHOCHUTEIIFHO 00pPAa3IoB, MPOMICAIINX MOTHBIN MUK TepMooOpaboTku. Hammyumme pe3ynbTaThbl
MIOJTy4EHBI MOCJIE MOJIHOM TepMO0OPaOOTKH € ABYMsI CTAPEHUSIMH B KAMEPHOI MEeUH C OXJIaXkKICHUEM
Ha BO3/yXe€.
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Heterogeneous nickel-based alloys are used in aircraft and power engineering for the
manufacture of loaded parts and assemblies operating at high temperatures. One of the examples of
materials of this group is the Inconel 718 alloy used at temperatures up to 700 ° C (briefly up to 800
° C) and its Russian counterpart EP718.

Due to the peculiarities of mechanical processing, the use of Inconel 718 in 3D printing with
metals is widespread. Inconel 718 alloy welds well, so it is applicable for additive manufacturing of
machine parts by direct laser growing. Inconel 718 powders for 3D printing are widely available and
produced by many manufacturers around the world. Heat-resistant alloys have a high melting point,
therefore, in the process of 3D printing with metal, they require a higher specific power of laser
radiation.
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