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YPOK 100-101

Tema: BniimB Temneparypu Ha BeJJMYUHY MEXKi TEKY40CTi cTaJIi

Mera:
e (O3HalloMJIEHHS 3 OCHOBHUMH MOHATTSAMU: CUJIA, HAIIpyTa, fedopmaris.
e BuBuuTH MOCHITOBHICTh MIATOTOBYUX POOIT
e BuxoBaTu 3aIiKaBJIeHICTh Ta KOMIIETEHTHICTh J0 00paHoi mpodecii.

X1 YPOKY

[Tounnaroun BuB4yaT Temy EP3-3.1.4. YcyBanus nedekris, 110 BUHUKIU IpU
BUKOHAHHI PyYHOT'O JyrOBOTO 3BapIOBaHHS, HAIUTABJICHHS Ta MOBITPSHO-IYTOBOTO Pi3aHHS,
3BEpTAEMO yBary Ha Te, IO JIJIsl YCIIIIHOTO BUKOHAHHSI 3aBAaHb 110 YCYBaHHIO T€(EKTiB,
110 BUHUKJIA TP BUKOHAHHI PYYHOTO JYyrOBOTO 3BapIOBaHHS, HATUIABJICHHS Ta IMTOBITPSHO-
JyTOBOT'O pi3aHHs, HEOOX1THO CIIOYATKYy OBOJIOAITH TEOPI€IO Ta J0OpE OPIEHTYBATHUCS B
(13MYHKX Ta XIMIYHUX BIACTUBOCTSIX PI3HUX METaJIB Ta CIUIABIB.

BruinB BHCOKHX TeMIepaTyp HAa BJACTHBOCTI MeTaJliB

Ioeedinka cmaneii npu noscedxci. OnHa 3 CaMHX XapaKTEPHUX OCOOJTUBOCTEH BCIX
METaJiB — 3/IaTHICTh PO3M’SIKIIIYBAaTUCS MPU HArpiBaHHI 1 BITHOBIIOBATH CBOI (DI3UKO-
MEXaHIYH1 BIACTUBOCTI TICJIsI OXOJOKYBaHHA. SIKOM MeTanu He BOJIOLIH IIE€I0 TUBHOIO
BJIACTHBICTIO, BOHU O HE 3MOTJIM OTPUMATH TAKOTO IUPOKOTO 3aCTOCYBAaHHS y BCIX
00J1acTSIX TEXHIKH, OCKLIBKH MOXKJIMBOCTI X0JIOAHOT 00poOKu oOmexeHi. [IpoTe 1151 mpeBara
METaJIB CTa€ HEJIOJIKOM Y TOMY BHUMAJKy, KOJU TEIUIO BIUTUBAE HA BUKOHAHI 3 HUX
KoHCTpyKIii. [Tpu moxkexxi MeTaneBi KOHCTPYKIIT JyKe MIBUAKO ITPOTPiBatOTHCS,
BTpPavaroTh MIITHICTh, 1€POPMYIOTHCS 1 0OPYITYIOTHCS.

J11s1 po3paxyHKy BOTHECTIMKOCTI CTalIeBUX 1 3a11300€TOHHUX KOHCTPYKIIIHM M0 HECyUiid
3IaTHOCT1, HEOOX1HO 3HATH XapaKTep 3MIHH (PI3UKO — MEXaHIYHUX BIACTUBOCTCH
OyIiBEILHUX CTAJICH B yMOBaXx JIii BUCOKUX TeMIIepaTyp.

Ha puc. 3.6 npencrapneni rpadiky 3MiHA MIITHOCT1 HAHO LTI OMUPEHUX B
OyIIBHUIITBI CTAJICH MpH M1 HA HUX BUCOKHUX TeMrepaTyp. Ha rpadikax ajs 3pyqHOCTI
MOPIBHSHHS PI3HUX BUJIIB CTaJl IPEJACTABICHI 3aJICKHOCT1 HE aOCOIIOTHUX, a BITHOCHUX
3HAYCHBb MEX MIIHOCTI cTaJIel. BigHomeHHs MeXi MIITHOCTI a00 MEXi TEKY4OCTi
MaTepiaiiB Mpy JaHIH TeMIepaTypi 0 MEX1 MIITHOCTI 400 MeXi TEKy4OCTi B HOPMaJIbHUX
yMOBaXx MPUHHATO HA3UBATH TEMIIEPATYPHUM KOE(II[IEHTOM 3MiHUA MIIIHOCTI 1 TO3HAYATH Pt.

VY 3B'SI3Ky 3 TUM M0 TeMIIepaTypa KOHCTPYKITIT MTPH MOMXKEK1 3MIHIOETHCS B Yaci,
3MIHIOETHCS TAKOXK 1 3HAYCHHS Koe(ilrieHTa pt. 3HAaUCHHS TeMIIepaTypHOTO KoedirienTa
3MIHM MIITHOCTI, TIPH K1l MEKa MIITHOCTI MaTepiany B

HArpiTOMy CTaH1 3HUXKYETHCS /10 BETUYUHA POOOYOT ;ﬁ <
HANPYTH B KOHCTPYKII, é-i ‘\ﬁ“\\
HA3WBAETHCS KPUMUYHUM, OCKUTBKH B IIbOMY BHIIQ/IKY g8 \} N
CTaHeThCS OOpYIICHHS KOHCTpYKIIii. Temmeparypa, sika 57 F———1 e
BIJIMTOB1/Ta€ BTPATi MIIHOCTI 1 HECYUOi 3IaTHOCTI cTaITi o8 \
HA3UBAETHCSA KPUMUUHOIO MEMNEPaAmyporo. 4

Puc. 3.6. 3mina miynocmi apmamyprux cmaneu npu g::
HaepiearHi. 1 — 8UCOKOMIYHUL XON0OHOMACHYMULL OPIm; &2
2 — 36UHAIHULL XOJ0OHOMACHYMUL HU3bKOBY2AeYesUll a1

opim; 3 — eapsiuekamana cmaiv Cm3, Cm5; 4 —
nuzvkonecosara cmanw 251 2C; 5 — nuszvkonecosana
cmanw 30X12C
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3 puc. 3.6 BUAHO, L0 MEXaHI4YH1 BIACTUBOCTI PO3MIIHYTUX CTaJIel IPU HArpiBaHHI J10
200-250°C mpakTh4HO He 3MiHIOOTHCs. Kpae 3a BCix B yMoBax moxesxi mpu y; = 0,625,
10 BIJIMOBIJA€ KOe(iLi€HTY 3amnacy MIIHOCTI 1,6, TOBOJUTUMETHCS HU3bKOJIETOBAaHA CTAJb
mapku 25T2C, 3 K01 BUTOTOBJISIOTH rapsiuekarany apmarypy kinacy A-III. Ii kputnuna
Temneparypa ctaHoBuTh 570 °C.

['ipuie B yMOBaxX MosKei MOBOAUTUMYTHCS apMATypHI1 CTalll, K1 OTPUMAaJIA JOJATKOBE
3MIITHEHHS] METOIaMU TEPMIYHOT 00pOOKH a00 XOJO0HOTO MPOTATYBaHHS (HAKIICILY).
[IprunHa HBOTO SABUILA MOJSATAE Y TOMY, 1110 JOJATKOBY MIIHICTb 11 CTal OTPUMYIOTh 3a
pPaxyHOK CIIOTBOPEHHS KPUCTAIYHOI I'paTKH, a MiJ JAi€l0 HarpiBaHHs KpHUCTajllyHa rpaTKa
MOBEPTAETHCA B PIBHOBAXKHUI CTaH 1 HaJJ0OaBKa MIITHOCTI BTPAYAEThCS.

Cnig BpaxoByBaTu Ty 00CTaBUHY, 10 BTpaTa L MOXE MaTH HEOOOPOTHUH XapakTep,
TOMY ICHY€ HeOe3IeKa TOTo, 10 HaBITh SKIO0 KOHCTPYKIliS HE OOPYIIUTHLCS 1 HE
nedopMyeThCs, BOHA He Oyjie 3a0e3neuyBaTi

3aMpPOEKTOBAHUMN 3amac MIITHOCTI. 7t P T
Posrasinemo sik BenyTh ce0e BKazaHi cTajl 1 Micis ;:f . \\
0X0J10/KeHHs (puc. 3.7). 14 — o
Puc. 3.7. 3mina miynocmi apmamypHrux cmanei npu A A -
HA2PIBAHHI MA HACMYNHOMY 0XOJI00MCeHHI: | — ‘g:';
BUCOKOMIYHUL XON0OHOMAHYMUU Opim; 2 — 36udauHuil g: & \\ 4
XOI0OHOMASHYMUU HU3bKOBY21eyesuti opim, 3 — 85— £ NC
eapavexamana cmano Cm3, Cm5; 4 — HU3bKOIE208aHA 44
cmane 251°2C 5;‘;
SIKIIIO XOJIOMHOTATHYTI cTaji 30epiraloTh CBOO "G 100 200300 400 500 608 £,°¢

MIIHICTh pH HarpisanHi B inTepsani Temneparyp 300—350°C To Hu3BKOIErOBaHA CTAIb
25I'2C npu temnepatypi 10 600°C He TinbKU He BTpayae MIlIHOCTI, ajie i Ipy HarpiBaHHi
710 500°C 3HAYHO 3MIITHIOETHCSL.

JI1st iABUIIIEHHS] BOTHECTIHKOCTI 3/0 KOHCTPYKITIH B SIKOCT1 apMaTypHO1 CTai
NoTpiOHO BUKOPUCTOBYBATU HU3bKoseroBaui ctami 2512C, 30XT2C, 35I"2C.

Puc. 3.8. [liaecpamu oechopmysanms 36uuaiinoi
XOJIOOHO-MASHYMOIL ApMamypHoi cmai 015 pi3HUX
memnepamyp Hazpigy.

BaxxnuBoto € iHdopMmaliis mpo 3a1eKHICTh
BHYTPIIIHIX HAIIPY>KEHb Bix aedopmartiii, mo ix
BUKJIMKAIOTH 32 MIABUIIEHUX TeMIeparyp. JlocmimKeHHs

04 E,, MOBEIIHKU apMaTypPHOI CTaJli B 3aJIEXKHOCTI BiJl
. /’/ B0 TEMIICPATyPH, MIOKA3yIOTh, III0 KPIM MII[HOCTI TaK CaMo
“ y . . .
= 3MIHIOETBCS 1 XapakTep aiarpaM aeopmMyBaHHS., S K
0
.. me T s> %  TIOKA3AHO HA PHC. 3.8. .
ot o ' Ha puc. 3.8 BenuunHa Rs BU3Ha4ae piBeHb

HaIpy>KeHb [0 BU3HAYAE MIITHICTh CTaI JIJIsl JaHOT apMaTypHOi cTaii. Mexa MIIHOCT1
BHU3HAYAETHCS HACTAHHSIM TUIACTUYHUX Jepopmartiii B cTami, TOOTO JOPIBHIOE MEXI1
TEKY4OCTi JaHOT apMaTypHOi cTani Rs = o;,. [iarpamy Ha puc. 3.8 3py4HO BUKOPHUCTOBYBATH
JUTSl BU3HAYEHHS KOE(ILIEHTIB 3HUKEHHSI MIITHOCTI1 /I PI3HUX apMaTypHHUX CTaJieH.

BaxxnuBoro xapaKTEepUCTUKOIO TOBEIIHKH TIPH MOXKEK1 CTaIeH 11 OyAIBHUIITBA € 1XHE
TeMIlepaTypHe po3mupeHHs. L[ BemnamnHa 3aCTOCOBYETHCS JUTsl pO3paxyHKiB Ha
BOTHECTIMKICTh METAJIEBUX Ta 3aJ11300€TOHHUX KOHCTPYKI1A. TemneparypHa aedopmariis
JUISL apMaTypHUX CTajied y 3aJIe’KHOCTI BiJl TeMIepaTypu nojaHa Ha puc. 3.9
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Puc. 3.9. Temnepamypua oegopmayis apmamypHoi
cmaiii. o /

[Ipu HarpiBi HE3aXMILEHUX HECYUUX CTAJIEBUX /
KOHCTPYKIII: paM, KapKaciB, (pepM, Ta 1HIIHX - ~
BBAJKAETHCSA, IO MPOTITOM 15 XB BOHU MOKYTh /
3pyHHYBAaTUCh BHACIIIOK BEJIMKUX IIBUIKOCTEH o0 ,/
MpOrpiBaHHs 1 HACTaHHI CTaHy TEKY4YOCTI Mpu /
ﬂOCHrHeHH@ temmnepatypu 61u3bko 480-500°C. Tlpu . /: T T
JOCSITHEHHI JaHOT TEMIIEpaTypy B HECYUUX €JIEMEHTax
YTBOPIOIOTHCS MJIACTUYHI IIAPHIPH, K1 pOOISATh CTATUUHY CUCTEMY F€OMETPUYHO 3MIHHOIO
1 B110yBa€eThCsl 0OBaJeHHS! KOHCTPYKIIi. ToMy /sis 301IbIIEHHS! MEX1 BOTHECTIMKOCTI
NOTPIOHO BUKOHYBATH BOTHE3aXUCT TAKUX KOHCTPYKIIH.

Anwminiesi cnnaeu. MitHicth Al-crinaBiB B iHTepBaii Temnepatyp —65 °C +50 °C
NPAKTUYHO HE 3MIHIOETHCS. 3HAUEHHS TEMIIEpaTypHOTO Koe(illieHTa 3MIHU
MIIIHOCTI Mt. UII OCHOBHUX aJIFOMIHIEBUX CIUIABIB HaBedaeHO B Tabum. 3.1.

3HMKeHHS MIIHOCTI AJIIOMIHI€BMX CIUIaBiB NPU HarpiBaHHI Tabauysa 3.1
Mapka crinaBy 3HadeHHs Mipu Temneparypi merany °C

50 100 150 200 300
Awmrp 1,0 0,80 0,70 0,60 0,35
Awmr, Amr—6, AB 1,0 0,90 0,80 0,70 0,30
J1,]116 1,0 0,95 0,85 0,80 0,40
AJ131 1,0 0,75 0,70 0,50 -
AJ133 1,0 - 0,75 0,65 0,20
B92 1,0 0,75 0,65 0,55 0,25
BucHoBku:

1) CrimaBu Ha OCHOBI QJIFOMIHIIO BTpayarOTh HECYdy 3aTHICTb MPH TEMIIepaTypax
230-300 °C, npu 11boMY iX BITHOCHE BHJIOBKCHHS 30UIBIIYETHCS B 2—5,6 P 3aJI€KHO BiJl
XIMIYHOTO CKJIaay cIiaBy. B yMoBax moskesxi remmneparypa B 00'eMi MPUMIIIICHHS MOXE
JOCATTH WX 3HAYEHb MEHIII HIXK Yepe3 OJHY XBIJIMHY, TOMY PO3PaxOBYBaTH Ha iCTOTHY
BOTHECTIWKICTh HECYYUX KOHCTPYKIIIH 3 aTIOMIHIEBHX CIUIAaBiB, OYEBUIHO, HE BAPTO.

2) Bukopuctanns Al ciiaBiB /uist HECYYHX KOHCTPYKITINA MTPOMUCIOBUX OyiBens 112
CTYIICHS BOTHECTIHKOCTI MOKIIMBO JIMIIIE MPH iX 3aXHUCT1 TETUIOI30MSIIIHUME MaTepiajlaMu
3 METOIO JOBEICHHS 1X BOTHECTIHKOCTI O BOTHECTIMKOCTI CTAJIEBUX HE3AXUIIEHUX
KOHCTPYKIIiIiHO, sika gopiBHIOE 0,25 T.

IMutanusa ns camonepeBipKu:

IIlo Take nedopmanis?

IIlo Take Mexa TeKy4oCTi?

IIlo Take KPUTHYHA TeMIiepaTypa?
IIlo Take THUMYAacOBHii omip?

ki 0cCHOBHi MOHATTH?

abkhwbdPE

JlomamHe 3aBIaHHA:

v OnpanwBaTu MaTepiaj B MiAPYYHURY I11. c.43-44

v' BUKOHATH KOPOTKHii KOHCIIEKT

v' JlaTH BiInoBixi Ha 3anMTaHHS

v' ®otorpadiio KoHCIEKTY HagicaaTH BuKIagadyy MTanatko@ukr.net
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