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OIIPEJIEJIEHUE OCHOBHBIX CBOVMCTB TEILJIOMU3O0.JISIIIUOH-
HbIX MATEPHUAJIOB

Heab padoThl: U3y4eHUE METOJIUK OMPECICHUS] OCHOBHBIX CBOMCTB TeIl-
JIOW30JIAIIMOHHBIX MaTEPHUATIOB.
OO0mue cBegeHust
Tennou3osuoOHHbIE MaTepHalbl MPEJHA3HAYEHBI JUIsl 3alllUThl OT MpPO-
HUKHOBEHHS TEIIa WM X0J0/1a. DTO MOPHUCTHIC MaTepUaIbl, UMEIOIIHNE TIIIOTHOCTh
He Gosee 600 Kr/M ° ¥ HU3KYIO TEILIONPOBOAHOCTH (He Gonee 0,18 Br/m°C).
Temnouzonupyromasi CiocCOOHOCTh MaTepuasa 3aBUCUT HE TOJIBKO OT KO-
JUYECTBA, HO W OT XapakTepa Iop, UX paclpeecHus, pa3MepOB, OTKPHITHl OHU
WM 3aMKHYThl. HambGosee BBICOKMMHU TEIJIOU30JIAIMOHHBIMU CBOMCTBaMU 00Jia-
JAI0T MaTepHUaibl, COACpKaIIre OOJBIIOE KOJTMYECTBO MEIKHUX 3aKPBITBIX TIOP.
CrpemieHre K 3aMKHYTON MOPUCTOCTU OTIMYAET CTPYKTYPY TETUIOM3OJISITUOHHBIX
MaTepHaIoB OT CTPYKTYPbI 3BYKOIIOTJIOMIAOITUX.
[InoTHOCTh MaTepuana OKa3bIBacT PEHIAloNee 3HaUYCHUE Ha TEIIOMPOBO/I-
HOCTE. I10 BenmuuuHe cpeHell MIOTHOCTH (KI/M?) TEIUION30ISIUOHHBIE MATEPUAIIbI
JEAT Ha MapKH:
- 0co0o jerkue: 15, 25, 35, 50, 75, 100
- nerkue: 125, 150, 175, 200, 250, 300, 350
- Tsoxensie: 400, 450, 500, 600.

1 Onpenenenue cpeaHeii NJIOTHOCTH TENJIOU30JISIIIUOHHBIX MATEPHAJIOB

1.1 Onpenenenue cpeaHeil MIIOTHOCTH KECTKUX MaTepPUAJIOB
[TpuGopsl 1 MaTepuanbl: CYIMIMIBHBIN KA, TEXHUICCKHUE BECHI C Pa3HO-
BECaMH, METAJTMYECKasl JIMHEHKA, UTOJIbYaThIil TOJIIMHOMED, ITAaHTCHIIMPKYJIb,
puodOp I ONpeeNIeHUs TONIIECHBI MIACTUYHBIX MaTEpUaJIOB 0T HArpy3Ko# (pu-
CYHOK 2), UCIBITBIBAEMBbIC OOpa3Ilbl MEHOIJIACTA, MUHEPAIOBATHBIX TUIUT, SYCH-

cToro 0eroHa



BricymieHHbIi 0Opasel] B3BeIUBaOT ¢ TOYHOCTHIO 70 0,1 T 1 M3MepsIoT.

W3mepeHne TONMHBI MOXET IPOU3BOAUTHCS IUTAHTCHIUPKYJIEM WIH
CHELMATIBHBIM MPUOOPOM — TonuHOMepoM (pucyHok 1). TommuHOoMep npuMme-
HSIOT UL U3MEPEHUST TOJIINHBI TOP(HSAHBIX, KECTKUX MUHEPATOBATHBIX M TEILIO-
W30JSIUUOHHBIX JPEBECHOBOJIOKHUCTBIX IUIUT. TOYHOCTH M3MEpPEHUs TOJIIHHBI
IUTUT IPY UCIOJIB30BAHUM IITAHTEHUUPKYJIS U TomuHoMepa coctasiser 0,1 mwm,

a IIPY UCTOJIb30BAHUH JINHEWKU — | MM.

@95
2
I 1 |
1 1
I (O
o
1 1
1 |
1 1
- 1 1
Vi L
kdr
® -t |
o i
I
I
!,-"'- [ |
L 11
1 M)
11 ]
——
&5 I""'~--_L
@15
¥
Pucynok 1. Tommuuaomep Pucynoxk 2. [Tpubop nns onpenene-
l-urmna ¢ neneHusIMH; HUS TOJUIHUHBI DJIACTUYHBIX MaTe-
2-TpyOKa; 3-OIOpHBII TUCK pHAJIOB MO/ HArPY3KOi

1 — cTpenka; 2 — mkana; 3 — MoABMKHAS
IUTacTUHA; 4, 5 — BUHT; 6, 7 - INIaCTUHKU
O06BeM 00pasiia UiIu U3eIUs BEIUUCISIOT KaK CPEHIO apu(dMETHIECKYIO
BEJIMYMHY BCEX MPOBEACHHBIX N3MEPECHUM.
CpeaHiol0 IJIOTHOCTh MAPTUU MaTepuana pm (Kr/M') BBIYMCISAIOT Kak

CPEIHIOI apu(PMETUYECKYI0 BEIUYMHY HE MEHEE 4YeM TpeX ONpeNelIeHU IIo

dbopmymnam:



- JUTSl IITYYHBIX U3JENIUN U PYyJTIOHHBIX MaTepHasioB 0€3 OOKIaIKH

Pon = (1.1)
Vv
I m — Macca Cyxoro o0pasua, Kr;
V — 06BeM obpasua, M °.

- JJi IITYYHBIX I/IS,Z[CJII/Iﬁ C IJIOCKOM IMOBCPXHOCTBIO C O6KJ'IaI[KaMI/I

m, —m
Pm =% (1.2)

rac mj; — Macca Cyxoro 06pa3ua C O6KJ'IaIlKaMI/I, KT,
m>— Macca 06KJ'IaI[OK IIOCJIC OTACJIICHUA OT HUX TCIIJION30JIAIIUOH-
HOT'O CJI04, KT'.
- AJIA H_IHypOBBIX MaTCpI/IaJ'IOB
_ 4(mz —my -1)
nd? -1

IJIe M3 — Macca CyXxoro oopasia ¢ oIéTKOM, KT

(1.3)

Pm

m4— Macca OIUIETKH Ha OJIUH TTOTOHHBIM METp IIHYpPa, KI/M;
| — nnvHa mHYypa, M;
d — TuaMeTp 1Hypa.

Pe3ynbTaThl onpeneneHus 3aHocAT B Tabauiy 1.1

Tabmuma 1.1
Onpenenenne cpeHer MITOTHOCTU TYYHbBIX U31EIIAN
[Tokazarenu Enunuiier Obpazen; 6e3 Obpazen ¢ | llInypoBoit
M3MEpEHUs OOKJIa/ 1K1 00K IKOM MaTepuain

Macca obpasiia 6e3 oOkIaKu, m KT
Macca oOpasma c¢ oOkianka- o
MU, m1
Macca 0OKITazioK, m; KT
Macca oOpasua B orIeTke, m3 KT
Macca omieTku Ha | mor.
METp LIHYpA, Mty KT/M
Jlnuna mnypa, / M
Juametp mHypa, d M

Cpenssisi INIOTHOCTb, Pm Kr/m?




ITo pe3yiibTaTaM OHpC,HeJICHI/Iﬁ ACJIACTCA 3aKIIIOYCHUEC O MApKE TCILIO-

H30JIAIUMOHHOI0 MaTCpHralia.

1.2 Onpenesnenue cpeaHeil MJIOTHOCTH MATKHUX TEIJIOU30IMOHHBIX
MaTepuaJjioB

W3 pa3HbIX MECT KaXJ0ro U3 TPeX IMOJOTHHUIIl BOMIIOKA, OTOOpaH-
HBIX JUUIS MCIBITAaHUM, BBIpE3aloT Mo Tpu obpasua pazmepom 100x100 mm.
B3Bemennsiil ¢ Tounocthio 10 0,01 r© oOpa3el ykiiaapIBalOT HA OCHOBAHHE
crieriaibHOro npudopa (pucyHok 2). Ilmactunky 7 maccoit 0,5 kr moaBo-
JAT BIUIOTHYIO K IUIACTUHKE 6 U 3aKPEIUISIIOT BUHTOM 5. 3aT€M IJIACTUHKH
71 6 OIycKaroT BHU3, HE JOBOJISI HUKHIOI MOBEPXHOCTh IJIACTUHKU 7 Ha
1-2 cMm 10 moBepxHOCTH 00pasiia, M 3aKperuisitoT ux BUHTOM 4. Ocnabus
BUHT 5, OITyCKAIOT IUIACTUHKY 7 Ha MOBEPXHOCTh 00pa3la, OCTABIISIIOT €€ B
ATOM TOJIOKEHUH 5 MUH., TTOCJE YEr0 C MOMOIIBIO CTPENKU 1 MPOU3BOIAT
OTCUET MO MIKaJIe 2 U ONPEACSIIOT TONIMMHY 00pa3lioB BOWMIIOKA MOJI J1aB-
nenuem 0,0005 Mlla. IlonBuxHas miacTuHa 3 KUCMOJIB3YETCS U IPHU APY-
IUX UCIBITAHUSX MUHEPAJTIOBATHBIX U3JICTUN.

CpEIHION0 IIOTHOCTH BOMJIOKA P (KI/M?) BBIYUCIISIOT IO (hOPMYIIE:

_ m
V(1+0,01W)

Pm (1.4)

rae W - BiaxxHocTh o0pasia, %.

1.3 Onpenesnenue cpeaHeil NJIOTHOCTH PhIXJIbIX BOJIOKHUCTBIX
MaTepuajIoB
[TpoOy matepuaia maccoit (500+10)r B3BEMMBAIOT HA TEXHUYECKHUX
BECaxX U YKIAJBIBAIOT TOPU3OHTAIBHBIMU CIIOSIMA B METaJUTMUECKHM IH-
muaAp 1 npubopa
(pucynok 3). Ha maTepuai onyckaroT Ipu  MOMOIIM NOIbEMHOT0 YCTpOKCTBa 4

METAININYECKUM TUCK 2, cosparomuii yaensHoe aasnenue 2000 ITa (0,02 krc/cwm 2).



Yepes 5 MuHyT BbICOTY  h ckaToro ciost MmaTepuania B IWIMHAPE OMPEAETSIOT

o miKajue 3, HaXosAencsl Ha CTEPKHE 5, ¢ MOTPEIIHOCThIO He Ooiiee 0,5MM.

Pucynox 3. [Ipubop 11st onpezeneHust mioTHO-

CTHU PBIXJIBIX BOJJOKHHCTBIX MAaTCPHUAJIOB.

l-mmnuaAp; 2 - METATUTMYECKUIN JUCK;

3-mkana; 4-nobeMHOE YCTPONCTBO

R Ia

OOBEM PHIXJIOro BOJOKHUCTOro Marepuana V (M%), mox ynensHol Harpys3koit

2000 Ila (0,02 xrc/cM %) BEIYUCIAIOT B cM> 110 GopMylie

V=nR’ h (1.5)

rae R - pagnyc nunuHapa, cM;

h - BBICOTA CKATOTO CJI0S MaTrcpualia B TUJIUHIAPEC, CM.

[I10THOCTH MaTepuana pm (r/cm®), moa yaensHoi Harpyskoi 2000 ITa (0,02

KIC/CM 2) BBIYUCTISIOT IO (hOpMYJIE

_ m
V(1+0,01W)

Pm (1.6)

TJIe m - Macca PhIXJIOTr0 BOJIOKHUCTOTO MaTepuania, T;
V - 06bemM, 3aHUMaeMbIil MaTEpHAIOM B MPUOOpE MO/ YASIbHON HArpy3KOou
2000 IIa (0,02krc/cm 2), e 3;
W - BnaxxHocTh MaTepuana, %.
Pe3ynbpTaThl MICIBITAHUH 3aHOCAT B TaOmuiy 1.2 W Jenar0T BBIBOA O Mapke

TCINIOU30JLIIUOHHOI'O MaTepurasia.



Tabmuma 1.2

OmnpeneneHue cpeaHel MIOTHOCTH PHIXJIBIX BOJIOKHUCTBIX MaTEpUAIOB

[Tokazarenu Enunuiist OO6pa3el BOJIOKHUCTOTO
HU3MEPEHUSI Marepuaia

Macca BOJIOKHUCTOTO MaTepuana, m KT

BricoTa cxkaroro cios, h

Pagnyc nununnapa, R M

O0beM Matepuana, V 3

Bnaxnocts matepuana, W %

CpeaHsis IIOTHOCTh MaTEPHAIIA, Pm r/cm’

2 OnpenesieHue BOJAONOIJIOIEHHS

[Tpubopsl U MaTepuanbl: CyIIMIbHBIA MIKA(, TEXHUYECKHE BECHI C Pa3HO-

BCCaMH, BaHHa N3 HCPKABCIOIMICTO MaTCpHajld, HMCHOIIAsA CCTYATYIO ITIOACTABKY U

NPUTPY3 U3 HEPKABEIOIIET0 Marepuana (pUCyHOK 4), UCIBITHIBAEMbIA MaTEpHAIL:

MUHCpAJIOBAaTHAA IJINTA, q)eHOHJ'IaCT, IICHOIIIIACT.

/fifrf i
B i

Pucynok 4. Cxema omnpeneneHust BO-
JOTIOTJIOLIECHHS TIPU TIOJTHOM TOTPYKEHUU
obpasia B BO1y
1-BanHa; 2-ceTyaTas IOJCTaBKa;

3-o0pa3zerr; 4-ceTyaThlil IPUTPY3

W3 uznenus Beipe3aroT oopazer] pazmepom B miaHe 100x100 MM U1 TOIIIMHOM,

paBHOﬁ TOJIIIUHC U3CIINA, BBICYIIUBAIOT €TO OO0 IIOCTOSIHHOM MacChl M B3BEIINBA-

IOT.

Oo6pazen 3 (pucyHok 4) moMemaroT B BaHHY | Ha ceT4aTyro MOACTABKY 2 H

(GUKCUPYIOT TOJIOKEHHE CETYAThIM TMPUTPY30M. 3aT€M 3aJIMBAlOT B BaHHY BOIY

temrepatypoit (22+5)°C tak, uToObl oOpa3zel; ObUT MOrpy’KEH He Oojee, yeM 0



MOJIOBUHBI TOJNIIMHBL. Yepe3 3 yaca B BaHHY JIOJIMBAIOT BOAY B TAKOM KOJIMYECTBE,
9TOOBI YPOBEHB BOJIbI ObLI BhINIE Mpurpy3a Ha 20-40 mm. Yepes 24 vaca mocre 3a-
JMBa MEPBOM MOPLUUHU BOJIbI 00pa3Lbl IEPEHOCAT HA CETYATYIO MOACTABKY U 4epe3
30 ¢ B3BemmBaiOT. Maccy BOJIbI, BRITEKAIOIIEH 13 oOpasiia BO BpeMsl B3BEIIUBA-
HUS, BKJIIOYAOT B MAacCy HACBHIIIEHHOTO BOJI0M 00Opa3ia.
Bogonormnoienue npu noiaHoM norpyxenun oopasua W(%), BBIYUCIAIOT
o gpopmyiie
w="1"T2 100 (1.7)
mj;
r7ie m; — Macca oOpasia 1ocJie HaChllEeH!s BOAOMH T;

m; - Macca Cyxoro oopasua, T

3 OnpenesieHue CoaePKAHNS OPraHUIECKUX BellleCTB

B npenBapuTenbHO MpOKaJeHHBIM U B3BEUICHHBIN TUTEIh MOMENIAIOT MPoly
Maccoi OKOJIO 5 T' U BBICYIIMBAIOT J0 MOCTOSHHOM Macchl, B3BemnBaroT. [{o mpo-
BEJICHUS UCIIBITAaHUS TPOOY XPAHAT B IKCUKATOPE HAJl XJIOPUCTHIM KaJTbITUEM.

Turens ¢ mpoOO# MOMENIAIOT B KAMEPHYIO JIEKTPOIIEYb U TIPU TEMIIEpaType
(600+50)°C BBIACP)KUBAIOT B TEUECHUE 2 YACOB. 3aTE€M TUTENb C MPOOOM OXJIaXK1a-
IOT B BKCHUKATOpe 110 TeMreparypsl (22+5)°C 1 B3BEUIMBAIOT C MOTPEIIHOCTHIO HE
6omaee 0,0002r.

Coneprxanue opraHudeckux BemecTB Z ¢ (%) BEIYUCISIIOT IO hopmyJie

7, =171 00 (1.8)
myp —mj
IJI€ mj - Macca MpeBapUTEIIbHO MMPOKAJIEHHOTO TUTJIS ¢ MPOOOMA, BHICY-
IICHHOM JI0 NOCTOSIHHOM MacCChlI, T

m? - Macca THUTJIS ¢ IPo0oi Mocye MPOKaIuBaHus, T

ms3 - Macca IIPOKAaJICHHOI'O TUI'JIA, I'.



Pesynbratel onpenenenus 3aHocAT B Tabmuiry 1.3.

Tabmuma 1.3
Omnpenenenue copepxKaHusi OpraHUYECKUX BEIIECTB
[Tokazarenu Enuaunmer | O6pazen | O6pazern
W3MEpPEHUS Nel No2
Macca turis ¢ npo0oii, BBICYIIEHHOU JI0 MO- r
CTOSIHHOM MaccChl, M
Macca turis ¢ mpo0oii mocie npoKaJIuBaHUsl, H12 r
Macca npoKajieHHOr o TUTJIS, M3 r
CopeprkaHue OpraHUnYeCKUX CBA3YIONIUX, Zy %

4 OnpenesieHne MEXaHUIECKHX CBOMCTB

4.1 Onpenesienne NpoYHoCcTH Ha c:xaTue npu 10 % - nedpopmanyu

CymHOCTh METOJa 3aKJII0YAETCS B ONPEAEICHUH BETUYHHBI COKUMAFOIIMX
YCWINH, BbI3bIBAIOIIUX JAedopmaluio odpasia no Toimuae Ha 10% mpu cooTBeT-
CTBYIOIIIMX YCJIOBUSIX UCIIBITAHHUS.

[Tpubopsl 1 MaTepuasbl: TpuOOpP, 00ECTIEUNBAIOIINI CKOPOCTh Harpyxe-
Hus oOpasua (5+0,5) MM/MUH ¥ TIO3BOJISIONIMNA U3MEPUTh BETUYHHY HArpy3KH C
MOTPEIIHOCTHIO, HE TpeBbIaomend 1 % OT BEIMYMHBI CKUMAIOIIETO YCUJIUS, UH-
JUKATOP YacOBOT'O THIA, JUHEIKAa MeTauInuecKasi, UCTIBITBIBAEMbII MaTepuan rne-
HOILJIACTA.

N3 uzgenus BRINWIMBAIOT oOpaszel pazmepoMm B iaHe 100x100 MM u ToJi-
IIMHOM, PaBHOW TONIIMHE W3Aenus. JIMHEWKOW U3MEpSIOT JJIMHY U HIUPUHY 00-
pasla, 3aTeM €ro NnoMeuarT B Npudop U ONPEAeaiOT Harpy3Ky, Ipy KOTOPOW OH
ymioTtHsieres (nedpopmupyetcs) Ha 10 %.

[Ipounocts Ha cxatue npu 10%-noit nepopmanuu R (I1a (krc/cm?)), BbI-

YUCJISIOT M0 popmyJie

R = (1.9)

P
a-b
rjae P - Harpy3ka, mpu KoTopoit obpazery yriotHsetcst Ha 10 %, H (krc);

a - 1uHa 00paslia, cM;




b - mupunHa obpasia, cm.

Pe3ynbrathl ucnibITaHui 3aHOCAT B TaOmuiy 1.4.

Tabmnura 1.4
OrnpeneneHre MEXaHUYECKUX CBOWMCTB
[IpouHoCTHBIE TOKA3ATEIN
IMokaszaTenu Enuumust Rcx mipu 10 Rex Rusr
M3MEPCHHA | o/, nedhopma- MlIa MIIa
1N (xrc/cm?) (krc/cm?)

JlnHa 06pasia, a cM
[lIupuna oOpasua, b cM
Bricota obOpasiia, A cM
Paccrosinne mexny
onopamu, / cM
Pazpymaromas
Harpyska, P H (xrc)

4.2 OnpeaeJieHune npeaesIa NPOYHOCTH MPH CKATHH

CyImHOCTP METOJa 3aKII0YACTCS B ONPEACICHUM BEJIUYHMHBI CKUMAFOIINX
YCUJIMH, BBI3BIBAIOLINX pa3pyllieHue oOpasla NMpU COOTBETCTBYIOIIMX YCIOBHUSAX
VCTIBITAaHUU.

W3 wm3penus BBIMIMBAIOT oOpaszelr B ¢opme Kyba c pasmepoMm pedpa
(100+1) mm. Ecnam TonmmHa u37eiausi HE MO3BOJISIET BbIpE3aTh KyO YKa3aHHOTO
pa3Mepa, U3 u3zeNus BbIpe3atoT 2 oOpasua B GopMe IpsIMOYToJIbHOTO Mapasiiesie-
nurena Beicoto (50+0,5) MM, myTeM HaJlOKEHHSI KOTOPBIX IPYT HA JApyra COCTaB-
JS0T KyO YKa3aHHOTO pa3mepa.

JIBe MOJIOBUHBI COCTABJIEHHOTO 00pa3lia MPUTUPAIOT IPYT K APYTY U U3Me-
pSIOT JUIMHY Ka)XJ0ro pedpa MITAHI€HUUPKYJIEM C MOTperrHocThio He Ooiee 0,2
MM. 3aTeM LEJbld WM COCTABHOM MO BhICOTE 00pa3el] yCTAHABIUBAIOT B IPUOOP U
ONPENENSIIOT PA3PYLIAOLIYIO HATPY3KY.

[Ipenen nmpoynocTy Ha cxkatHe Rewe, MIla (krc/cm?), BEMUCISIOT 10 (HOp-

myse 1.9 u pe3ynbTaThl 3aHOCAT B Ta0uiy 1.4.



4.3 OnpenesieHue npeaesia NPO4YHOCTH NP U3rude

CymHOCTh METO/a 3aKJIIOYAETCS B ONPEACIICHUH BEIWYUHBI YCWIHHA TIPU
u3rude oOpasiia, BRI3BIBAIONINX €r0 pa3pylIeHHE WU MPOTUO MPH COOTBETCTBYIO-
X YCJIOBHSIX UCITBITAHUS.

W3 uznenus BHIMWIKMBAIOT 00pasel] KBapaTHOTO CEUECHHS CO CTOPOHOII pe-
opa (40+2) MM u gumuHOM (200+3) MM, eciu B ctranaapTax Wik TY Ha KOHKPETHBIS
MaTepHuasbl U U3JEIUs HE YKa3aHbl Apyrue pasMmepsl. [Ipu Tonmmeae u3aenus me-
Hee 40MM M3 HETro BBIMWIMBAIOT oOpaser] mupruHo 40 MM M MaKCHMajbHO BO3-

MOYKHOH TOJIIILIUHEL. l P

5 200 25
250

Puc. 6 Cxema UCIIBITAHUS
[EILION3OJISILIUOHHBIX TUIUT

14 W3ru6 Puc. 7 Cxema ucnpiTanus 00-

pasioB (0anoyek) Ha U3rud

OOpa3zer; ykIaapIBalOT HA 2 IWIMHIPUYECKUE OMOpbl quamerpoMm 10 mwm.
Paccrostnue mexay ocsimu onop 10JkHO ObITh (20041) mm. Harpyska Ha oOpaszernt
JIOJKHA TEPEeIaBaThCs yepe3 BAIMK quameTpoM 10 mm.

Paspymiaronieit cuutaroT MaKCMMaJdbHYI0 Harpy3Ky, OTMEUEHHYIO TIPHU HC-
MBITAHAY 00pa3Iia IPH €Tro Pa3pyIICHUH WK TPOTHOE B CEpeIMHE TPOJIeTa.

I[Ipenen npounocty npu usrube Ry, MIla (xkrc/cm?), onpenensiror mo ¢op-
MyJie

R, = 3P12 (1.10)
2bh

rjae P - paspymatomas Harpyska, H (krc);

[ - paccTosiHre MEXIy OCSIMU OTIOp, CM;
b - mmpuHa o6pasla, cM;
h - BbICOTa 0Opasima, cMm.

Pe3ynbpTaThl HCIBITAHUHN 3aHOCAT B TaOnuIly 1.4.



